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MCTOIHYECKOM H MaTepuaabHO-
TEXHHUYECKOM ofecrieueHuu JUCUMITIIHHbBI

nporoko Nel

: IToanuncs
No Paznen Kpatkoe conepskanne Ne nporokosa ;B
0/l | mporpamMmal U3MEHEHUSI/ IOTOTHEeH U ST 3aceaHus -l
Kadenpoi
Kadeapol
1 8 AKTyanu3auus yueGHo-MeToaueckoro u | 05.09.2017
HH()OPMAIHOHHOTO obecneyenHus 072:_/
JHCIIHITHHEL npoTokoJ Nol
2 AKTyanu3anus yue6HO-MeTOANYECKOro 05.09.2018
obecrevenus 1npotokos Nel W {
3 8.9 AKTyanu3amus cBeileHnii o yueGHo- 03.09.2019
METOHYECKOM H MaTepHaibHO- npoToxos Nel J
| TEXHHYECKOM 00eCneYeHHH UCIUTIIHH b 1//
. ! :
’T 8.9 [ AKTYaIM3aLust CBeIeHMH 0 yueGHo- 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

JucnuruimHa «MaTtemaTtuka» BXOAMT B 0a30BYIO 4acTh Oyioka 1 oOpa3oBaTenbHON MPOTrpaMMBI
0 HanpapyieHU0 NoAroToBKHU 13.03.02 DyeKTpOo3HEPreTHKa U JIEKTPOTEXHHUKA.

Jnist u3y4eHus: JUCUUIUIMHBI HEOOXOJMMBbI 3HAHUS (YMEHHUS, BIaJieHus1), chopMUpOBaHHbIE B pe-
3yNnbTaTe U3Y4YEeHUS TUCHUIUIMH: «Ayrebpa U Hauana aHaiau3ay», «l'eoMeTpus» B 00bEME MPOrpaMMBl
CpeAHEN IKOJIBI.

3HaHusa (yMeHUsl, BIAJCHUS), MOJyUYEHHbIE MPH W3YYCHUH JAHHOW JUCHUIUIMHBI HEOOXOIMMBI
IUI OCBOCHHUS APYrHMX 0a30BBIX M BAPHATHUBHBIX TUCIHMIUIMH €CTECTBEHHOHAYYHOTO W Tmpodeccuo-
HAJIBHOTO IIUKJIOB, KOTOPBIE UCIIOIB3YIOT MATEMATUYECKUI anmnapaT M HaBBIKM €ro MCIIOJIb30BaHUA (B
¢u3nKe, SHEProTeXHUKE, TEXHUYECKOW TEPMOJMHAMUKE); TIPU OMMCAHUH, aHAIIN3E, TEOPETHUIECKOM U
AKCIIEPUMEHTAIbHOM HCCIEA0BAaHUU U MOJEIHUPOBAHUU DIIEKTPOTEXHUUECKUX CUCTEM, SIBJICHHUM H
MIPOIIECCOB B 00BEME, HEOOXOAUMOM JJIsi OCBOCHHSI.

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

C
Crpykryp- TPYK-
HBIN 3J1EMEHT YPpoBEeHb OCBOCHHUSI KOMIIETEHIIUI TYpHBII
KOMIIETEHIIUH JIIEMEHT
OIl

OIIK-2- cnoco0HOCTHIO NPUMEHSITH COOTBETCTBYIONINI (U3NKO-MAaTEMATHYECKHil annapart, MeToAbl aHa-
JIH3a M MOJeJMPOBAHHUS, TEOPETHYECKOr0 M JIKCIEPUMEHTATBHOI0 MCCIeJOBAHMS NPH pemieHuu npodeccuo-
HAJIBHBIX 32/124

3Hatb -OCHOBBI JIMHEWHOH aJireOpbl U aHATUTUYECKOW T€OMETPUH;
-OCHOBbI MHTETPAJbHOIO UCUUCIEHUS (QYHKUUH OJHONH M HECKOJIBKHUX

MIEPEMEHHBIX; -TEOPUU OOBIKHOBEHHBIX AU((epeHInanbHbIX ypaBHe- g
HUI; 27IeMEHTBl BEKTOPHOTO M (DYHKIIMOHAJILHOTO aHAJIN3a,; s
- 3JIEMEHTHI T€OpUH (PYHKLNN KOMIUIEKCHOTO apTyMEHTa; é
-3JIEMEHTBI TEOPUH BEPOSITHOCTEN M MATEMAaTUYECKON CTaTUCTUKH =
YmeTh - KOPPEKTHO BBIPAXaTh M apIyMEHTHPOBAHHO 00OCHOBBIBATH TOJIOKEHHS g
HpGZLMCTHOﬁ 00J1acTH 3HAHHS U METOA0B MATEMATHYCCKOI'O aHaJInM3a AJIA 110~ E»—;
CTaHOBKH M PCIICHUA KOHKPCTHBIX IMMPUKIIAAHBIX 3a/1a4 /M
Brnanets — HaBBbIKaMH IMOCTPOCHUA 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 COCTaBisAeT 15 3adeTHbix eaunuil, 540 akas. 4., B TOM YuCIe:

— KOHTakTHas pabota — 71,4 akaj. 4acos:

— ayaurtopHas — 60 akaj. 4acos;

— BHeayauTopHas — 11,4 akaza. yacoB
— caMocTosTenbHas padorta — 442,5 akaj. 4acos;
— TMOATOTOBKA K 3K3aMeHy — 26,1 akan. daca,
dopma arTecTanuu - IK3aMeH
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Pa3nea 1. DjieMeHTHI JIMHEHHOI, BEKTOPHOH a/1re0pbl U aHAJTUTHYECKOH reoMeTpUH
1.1. JIluneiinas anre6pa: Matpunsl U f1eHCTBUS Hag HUMU.| 1 | 2 2 10 |- camocTosATENbHOE N3YYEHHUE JTU- |- KOHCYbTauuu 1o pe-  |OIIK-2
Onpenenurenu KBaapaTHBIX MAaTPUIl, paHT MAaTPHUIIBI, 00- TepaTypbl — COCTaBIICHUE KOHCHEK- |meHut0 KP Nel, —3yB
paTtHast matpuna. Meron ['aycca pemieHust CUCTEM JIMHEH- Ta «JloKa3aTeNbCTBO CBOMCTB - IPOBEPKA KOHCIIEKTA
HBIX anreOpamdeckux ypaBHeHuil. Teopema Kponekepa- ONPEIETUTESIY, «CBoOJCTBa ONpeIennTe-
Kamenmm - BpimoniHeHue KP Nel «JIuneiinas, |msay,
BEKTOpHas anredpa v aHAIUTUYe- |- MPOBEPKa BBINOJIHEHUS
ckas reometpus. JJuddepennmans- |pemenns KP Nel
Hoe ncuncienue OOID»
1.2 BekropHas anreOpa: JIMHEWHbIEe U HeJIUHEHHbIe onepa-| 1 | 1 1 10 |- Bemonaenne KP Nel «Jlunelinas,|- koHCcynapTanmu 1o pe-|OITK-2
LMY HaJl BEKTOPaMH U UX CBOMCTBA. BEKTOpHas anrebpa u aHanuTHue-|meHuto KP Nel, —3yB

ckas reometpud. Juddepennuans-
Hoe ucuncienue OOID»

- npoBepka pemenus KP
Nel
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1.3. AnanuTtudeckass TeOMETpHUsl Ha IUIOCKOCTH M B mpo-| 1 | 1 1/U1 | 10 |- Bemmonnenue KP Nel «JIuneitnas, |- xoHcymbTanuu mno pe-|OIIK-2
CTpPaHCTBE BeKTOpHast anreOpa u aHamuTHye-|meHuto KP Nel, —3yB
ckas reomerpus. Iuddepennuans-|- nposepka pemenus KP
Hoe ucuuciaenue GOl Nel
Hroro no pasneny 1|4 4/M1 | 30 KP Nel, koncnekt
Paznen 2. BBegenue B MaTeMaTH4YeCKHii aHAIU3
2.1. Tlpenen u HEMPEPHIBHOCTh (DYHKIIMHM OJTHOW mepemMeH-| 1 | 2 2/l | 17 |- BemonHenune KP Nel «Jluneitnas, |- koHcynbTaruu mo pe- |OITK-2
HOH BEKTOpHas ainredpa u aHanutuye- |meHuto KP Nel, —3yB
ckas reomeTpusd. uddepenunans- |- npoBepka pemenus KP
Hoe nucunciaenue GOID» Nel
2.2. KommuekcHble uucna. Pemenue anredpanueckux| 1 |1 /U1 | 15 |- BemonHenne KP Nel «JIuneitnas, |- koncynmprammu o pe-  |OIIK-2
ypaBHeHui Haj noseM C BEKTOpHas ainredpa u ananutuye- |meHuto KP Nel, —3yB
ckas reomeTpus. Auddepenunans- |- npoBepka pemenus KP
Hoe ucunciaenue GOID» Nel
Hroro no pazneny 13 3M2 | 32 KP Nel
Paznen 3. IuddepennuansHoe ncuucienne GyHKIUN OHOM MepeMeHHOI
3.1. Omnpenenenue mpou3BoaHOW GyHKIMU B Touke. Judp-| 1 | 1 2/M2 | 15 |- camocTosTeNbHAs paboTa ¢ IuTe- |- KoHCcynbTanuu mo pe- |OIIK-2
(bepeHuan, ero reoMeTpudeckuii cmbici. I'eomeTpudeckuil paTypoi — KOHCHEKT «3axauu, npu- (mennro KP Nel, —3yB
U MEXaHMYeCKuM cMbIci mpou3BoaHoi. [IpaBuna nudde- BOJSIINE K TOHATHIO IPOU3BOJ- - mposepka pewmenus KP
PEHIIUPOBAHUS U TAOJIMIIA POU3BOTHBIX HOW, Nel
- BeimosHenue KP Ne 1 - IPOBEPKA KOHCIIEKTA
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3.2. UccnenoBanue Qynkuuii ¢ nmomompio nuddepeniu-| 1 | 2 1/1U1 | 9,5 |- Bemonuenue KP Nel - KoHCcynbpTanuu 1o pe-  |OIIK-2
AJIbHOI'0 UCUMCIICHUS menuto KP Nel, nposep- |—3yB
ka KP Nel
Hroro no pasneny 13 3/M3 | 24,5 KP Nel, koHceKT
HToro yctanoBouHasi ceccusi 1110 10/HU6 | 86,5 KP Nel
Pa3nen 4. UnTerpanbHoe ucuuciaeHue GyHKIMU OHOIH nepeMeHHOM
4.1. TlepBooOpa3Has pyHkuus. Heonpenenennsiit unterpan| 1 | 2 2 30 |- BeimosHeHue KP Ne2 - KoHCynbT. 1o pemt. KP  |OINK-2
M ero OCHOBHBIE CBOMCTBa. Tabmuiia HEONpeIeIeHHBIX WH- Ne2, —3yB
TerpajioB - mpoBepka pemenus KP
Ne2
4.2. OCHOBHBIE METO/Ibl HHTEIPUPOBAHUS 12 2/U1 | 20 |- BemmonHeHue KP Ne2 - KoHCynbT. o peur. KP|OIIK-2
Ne2, —3yB
- mpoBepka peuenus KP
No2 (wacTp - MeTOTBI HH-
TErpUPOBAHU)
4.3. OnpeneneHHBIA HHTErpal. 3a1a4yu, TPUBOAIIHE K mo-| 1 | 2 2/11 | 12,5 |- Bemmonnenue KP Ne2 - KoHcynmbTaruu 1o pe-|OITK-2
HATHIO omnpezaeneHHoro uurerpana. ®opmyna Heiorona- menuto KP No2, —3yB
Jleitonuna. CpoiicTBa. MeToabl HHTETPUPOBAHUS - npoBepka pemeHuss KP
No2
4.4. TlpunoxeHus onpeneIeHHOTO HHTErpaa 1]2 1/U1 | 10 |- BemomHeHue KP Ne2 - koHCynbT. o pemr. KP|OITK-2
Ne2, —3yB
- npoBepka pemeHuss KP
No2
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4.5. HecoOctBennbie nHTErpansl. I[Ipu3znaku cxoqumoct. | 1 | 2 1/11 14 |- Bemmonaenue KP No2, - KoHcynbTanuu 1o pe-|OIIK-2
- CaMOCTOSITENIbHOE H3y4yeHHe JH-|meHuio KP Ne2, —3yB
TepaTypbl: KoHcHekT «lIpusnaku |- mpoBepka KP No2
CXOJIMMOCTH HECOOCTBEHHBIX HMHTE-|-TIPOBEpPKa KOHCIIEKTa
rpajoBy»
Hroro no pasgeny 1110 8/M4 | 86,5 KP Ne2, koHceKT
HToro 3umuss ceccust 1 10 8/M4 1865 IK3aMeH
Pa3nen 5. luddepennuanbrHoe ucuucieHue pyHkuunii HeckoabKuX nepeMeHusix (OHIT)
5.1. Onpenenenue ocHoBHbIX NoHsATHH. Ilpenen u nempe-| 1 | - 2 86 |- BeimonHeHue KP No2 - KoHcynbTanuu mno pe-|OIIK-2
peiBHOCTE DHII. OcHOBHBIE cBOMcTBa (YHKIUH, HEMpe- mieHnto KP Ne2, —3yB
PBIBHBIX B 3aMKHYTOW oOnacTu. YacTHble TpPOU3BOIHBIC. - mpoBepka KP Ne2
ITonsaTHe 06 SKCTpeMyMax PYHKITUI MHOTUX EPEMEHHBIX..
Hroro no pasgeny 1] - 2 86 KP Ne2
Hroro jgernsis ceccust 1]- 2 86 JIK3aMeH
Pa3nes 6. O0bIKHOBeHHBbIE M PepeHIHAIbHbIC YPABHCHUS
6.1. OObIKHOBEHHBIC MU(PEepeHIINATBHBIC YpaBHCHUS Tiep-| 2 | 2 2/12 | 20 |- BemonHerne KP Ne3 - koHcyneTupoBanue 1o |OITK-2
BOro nopsaka. I'eomerpuueckuit cmbicn auddepennnans- pemenuto KP Ne3, —3yB

HOTO YpaBHEHHs MEPBOTO MopsaKa. MeToas! perieHus 1ug-
(bepeHIaTbHBIX YpaBHEHH EPBOTO MOPSIKA.

- npoBepka pemeHus KP
Ne3
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6.2. /1Y BbICIINX MOPSIKOB, CBOJSIIMECS K IEPBOMY 2|2 2 18,5 |- cocraBnenue xkoHcmekTa «/[Y|- koncympTupoBanue mo|OIIK-2
BBICILIMX TOPSAIKOB, cBojduuecs K|pemeHuto KP Ne3, —3yB
IIEPBOMY, - IPOBEPKA KOHCIIEKTa
- BeinogHeHne KP Ne3
6.3. Jlunelinsie nuddepeHanbHbIC YpaBHEHUS N-TO TMOo-| 2 | 2 212 | 25 |- BemosHeHue KP Ne3 - koHcyneTupoBanue 1o |OITK-2
psanka. JluneliHoe onHOponHOe ypaBHeHue. DyHIaMmeH- pemenuro KP No3, —3yB
TajbHas cuctema peweHuil. Onpenenurens Bponckoro. - npoBepka peuieHuss KP
Heonnopoanoe nuneiinoe ypasuenue (JIHAY), Bun o6me- Ne3
ro pemieHusi. MeToJ BapHanuy TPOU3BOJIBHBIX MOCTOSH-
HBIX.
JluneliHoe ypaBHEHHE C MOCTOSTHHBIMHU KO3 HUIIMEHTaMH
6.4. Psanb1 24 2 25 |- BeinonHenue KP Ne3 - KoHcynbTupoBanue mo|OIIK-2
pemennto KP Ne3, —3yB
- mpoBepka KP Ne3
HToro mo pazaeny 10 8/U4 | 88,5 KP Ne3, koncnekr
Hroro ycraHoBo4YHas ceccHus 2 |10 8/M4 | 88,5
Paznen 7. DieMeHTHI TEOPUH BEPOSITHOCTEH M MaTeMAaTHYeCKO# CTATHCTHKHU
7.1. DnemMeHTbl TEOPUH BEpOSITHOCTEN 2| - /U1 | 40 |- BemomHeHne KP Ne3 - KoHcynbTupoBanue mo|OI1K-2
pemennto KP Ne3 —3yB
7.2. OCHOBHBIE TOHSTHSA, TEHEpalbHas COBOKYNHOCTb H| 2 | - 1I/U1 | 45 |- BemonHeHue KP Ne3 - KoHcynbTupoBanue mo|OIIK-2
BbIOOpKa. CTaTUCTUYECKUE OLIEHKH MapaMeTpoB pacrpese- pemenuro KP Ne3, —3yB
neHus. TouedyHble U MHTEpBaJIbHbIE OLleHKU. KpuTepuii co- - npoBepka KP Ne3,
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5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Peann3anus 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 ¥ OCYIIECTBICHHS JEATEILHOCTH MO0 00pa3oBaTeIbHBIM MporpaMmmamM 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 YHCJE 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 Y peKTa OT ee NPUMEHEHUSI MOXKHO JI0CTUYb, €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 natueit paboTe Mbl HCIIOJIB3YEM CIIEAYIOLIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeNILHOIO 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 IIPABUJIO, PEIPOLYKTUBHBIN XapakTep.

@®opMBbI yUeOHBIX 3aHSATHIA:

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

- MPAKTUYECKOE 3aHITHE, NOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI U HaBBIKOB IO Mpe-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo obyuenus. OOpa3zoBaTeNbHbII NPOLECC TOCTPOEH B COOTBETCTBUU C
ITOPUTMOM ITO3TAITHOTO PEIICHHUsT TPOOJIEMHOM 3a/1aui WK BHITIOHEHUS yaeOHoro 3ananus. [Ipoekt
IpernoiaraeT COBMECTHYIO yUeOHO-TIO3HABATENbHYIO JNEATEIbHOCTh TPYIIBI CTYAEHTOB, HANpPaBJICH-
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 JOCTYITHBIX M ONTHMAaJIBHBIX PECYPCOB, TIOATAMMHYIO PEAIN3alHUIO MIaHa 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 eI TeIbHOCTH 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, 0000IICHNE 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 3HAUMMOMY «MaTEMaTHYECKOMY» COOBITHIO (IIpa3/-
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 AEATEIBHOCTh C SPKO BBIPAKEHHON 3B-
PUCTHUYECKOHN HaNpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3alus HHPOPMAIMH 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-
30BaTEIBHOIO IIpoIecca ¢ NPUMEHEHUEM CHELMATU3UPOBAHHBIX MPOrPAMMHBIX CPEl M TEXHHUYECKHX
cpeacTB paboThl ¢ HH(pOpMaIel (MHpopMannonnyo cpeny yausepcureta MOOJIYC MOODLE).



6 YueOHO-MeTO HYEeCKOE 0O0ecTIedeHHe 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):

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

3ananue 1.
Pemmte cuctemy Tpems criocobamu: a) MaTpUYHBIM criocoOom; 0) mo dopmynam Kpamepa; B) mero-
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, H300paxarolye:
2a+b,a-3p.
2) YKaxuTe cpel HWKEIPUBEICHHBIX BEKTOPOB OPTOrOHAJIbHbIC, KOJUIMHEAPHBIC, a TAK)KE KOMILIA-
2.8

HapHbIC: a = (— 3-1 4), b= (2,-2;1), c= (2; 5; —gj, d= (7,11, 8). Bpluucnure Imiomaab ma-
pajuieiorpamma, IoCTPOSHHOTO Ha BEKTOpax buc.
3aganue 3.
Hanucars ypaBHenue npsamoir AB, eciu A(—l; 2; 3), B(—l; 2;—1). BrluucnuTe paccrosiHue OT TOUKH
A 3TO# IpsIMO# 10 TIOCKOCTH, TIPOXOISIIEH Yepe3 TOUKy B, meprneHauKyIspHO BEKTOPY N(O;-3; 9).
3aganmue 4.
T[IpuBeuTe K KAHOHUIECKOMY BHY U OCTPOITE KpUBYIO X~ —4X+2y° —4y =0
3aganue 5.
Brruncnure npenensl:
. 1+4x—x* . 3x-arcsin 2x . J2x-1-+5
X=X + 3X° + 2X x=0 COS X — COS” X x—>3 x—23
3aganmue 6.

dy d?y

. . Ay X=ctg2t,
Haiinure i u o st QYHKITAN: ) Y =e .0
X X

y = In(sin 2t).
3ananue 7.
2x—17

x> -4

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

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. Pemmwmts muddepeHnnanbHble ypaBHEHUS IEPBOH CTENICHN
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 BBIHYTBIHN IIap OKaXKeTcs OesbiM?
B paguoctyauu tpu mukpodona. [y Kaxa0ro u3 nepBbix ABYyX 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 nmpopaxe nmerorcs O6enple 1 KOpUYHEBBIE Siflla B COOTHOIIEHUH 2:3, puyeM npou3BoacTtBo 60%
Oenbix U 71% KOpUYHEBBIX SUI AATUPYETCS THEM, MPEAIISCTBYIOIIUM JIHIO MPOJIaXKH, a OCTallb-
HblE sfillla AaTtupyroTcs Oosnee paHHUMHU uuciaMu. [lokymarens 3aka3pIBaeT siilja, AaTupyeMble
JTHEM, IIPEIIIECTBYIOLIUM JHIO MPOJIAKH, HE3aBUCUMO OT UX IBeTa. KakoBa BEpOsATHOCTbH TOTO, UTO
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 BEpOATHOCTHh TOTO, YTO B T€UEHHE 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 pyHKIMIO pacnpeesieHus.

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-

paruyeckoe OTKJIOHEHHE. BBIUUCINTE BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE CIIy4aifHOW BEITMYMHBI
OT e€ MaTeMaTU4ecKoro OXKUAaHus OyneT He OoJiee cpeTHero KBaIpaTHYecKoro oTkiaoHeHus. [1o-
CTPOUTH TPaPUK PYHKITHIA.

0
F(x) = %-(1—0052x) , OSXS%

1 ’ T
X>—
2

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

KOO(pGUIMEHT KOppensuu I, ¥ BEPOATHOCTh MONAJAHUS CIyYaliHON BEIMYHHbI (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‘IHOﬁ arrecranmmn.

CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeCTBA

OIIK-2-

HCCJIeIOBAHUS IPH pellleHUH MPodeccHOHANIBHBIX 33124

CMOCOOHOCTBI0O MPHMEHATH COOTBETCTBYIOLIUH (GU3NKO-MaTeMaTHYECKHil anmapaT, MeTOAbl aHAJM3a U MO/JeTUPOBAHMS, TEOPETHYECKOr0 M IKCIEPHMEHTAIBLHOI0

3HaTe

- OCHOBHBIE ITOJIOKEHHUS TEOPUH IIpee-
JIOB ¥ HETIPEPHIBHBIX (DYHKIWIA, Tpadu-
KH OCHOBHBIX DJIEMEHTapHBIX (PYHKIHN
U UX CBOMCTBA, OCHOBBI YHCJIEHHOTO
pelieHus TPAaHCLUEHACHTHBIX YpaBHe-
HUM,

- OCHOBHBIE TeopeMbl auddepeHu-
QJIBHOTO U MHTEIPAJIbHOI'O UCUUCIICHUS
(yHKIIMI OJHOW M HECKOJNBKHX Tepe-
MEHHBIX, MeTO/bI auddepeHraIbHO-
IO WCYUUCIICHHS HCCIIEAOBaHUS (DyHK-
LU, OCHOBBI YUCJICHHBIX METOAOB BbI-
YHCJICHUS ONPEICTICHHBIX HHTETPAJIOB,
- OCHOBHBIE THIBI OOBIKHOBEHHBIX
¢ depeHIIMaANTbHBIX YPaBHEHHN U Me-
TOJIbI UX PEIICHUS,

- OCHOBHBIC TIOHSITHS TEOPUU BEPOST-
HOCTEH U MaTeMaTU4eCKOH CTaTUCTUKU

Teoperuveckue BOOPOCHI 1151 3a4€Ta U IK3aMEHOB
1 kypc 3umHss ceccusi (IK3aMeH)

1.

©CONOOAWN

e
=)

O e e e T o
NEDEREBNFrFocowomvwoorwN

Martpuusl 1 feictBus Haa HUMU. CBoiicTBa NEHCTBUI HaJl MaTpULaAMHU.

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

Cucrtembl THEHHBIX anredpanyeckux ypaBHeHui (CJIAY) u ux 3anuch B MAaTpUYHOM BHUJIE.
OOparHas MaTpuIa U €¢ BBIYUCIICHHUE.

Pewenus CJIAY MaTpuuHBIM METOAOM.

®opmynsl Kpamepa

CkasipHOE IPON3BE/ICHHE IBYX BEKTOPOB M €r0 CBOHCTBA.

BekropHoe npon3BeieHIE ABYX BEKTOPOB M €r0 CBOHCTBA.

CMernaHHOE IPOU3BEICHIE TPEX BEKTOPOB U €0 CBOICTRA.

. OcHOBHas HJiesl aHATUTHIECKON TeOMEeTPHH, TPUMEHEHHE BEKTOPHBIX TPOU3BEICHUH.

. IIpsiMas Ha mIockocTU. PaznuuHble BUIbl YPABHEHUM IPSIMON Ha INIOCKOCTH.

. Yroa MexJy NpsIMbIMU Ha IUNIOCKOCTH. PaccTossHUE OT TOUKM O PSIMOU Ha IUIOCKOCTH.

. Onnurc u ero cpoifcTaa.

. I'unep6ona u e€ cBoiicTBa.

. INapaboxna u e€ cBolicTBa.

. IInockocts B mpocTpaHcTBe. PaznuuHble BUBI yPaBHEHUI MIIOCKOCTH B TPOCTPAHCTBE.

. YTrou Mexay MIOCKOCTSIMH. PaccTossHUE OT TOUKHU 10 MIOCKOCTH.

. Ipsimas B mpocTpaHcTBe. Paznuunble BUIbI ypaBHEHUH NPSIMOM B IPOCTPAHCTBE.

. B3auMHoe pacnonoxeHue MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.

. IloBepxHOCTH BTOPOT0 NOpsiKa.

. Kpusas B npoctpanctse.

. @yrk1ys. Crnoco6sl 3aganus. O6nacts onpeaeneHus. OCHOBHBIC dJIeMEHTapHbBIE GYHKITUH, UX CBOHWCTBA, TpaduKH.
.Ipenen ¢pyukiun B Touke. [Ipenen pynkunu B 6eckoHeqHOCTH. OTHOCTOPOHHHE TPEICIBI.

. beckoneuno mansie n 6eckoHEUHO O0bIINE (QYHKIUHY, CBSI3h MeX 1y HUMH. CBoiicTBa 6€CKOHEUHO MaJBIX (PyHKIHH.
. TeopeMsl 0 npeaenax. PackpeiTue HeoNpeneaeHHOCTEN.

. 3aMevaTenbHbIe TIPEIebI.

. CpaBHeHHE OECKOHEYHO MaJIbIX (PYHKIMH. DKBUBAJIEHTHBIE OECKOHEYHO Maible ()YHKIIMH 1 OCHOBHBIE TEOPEMBI O

HHUX. HpI/IMGHeHI/IC K BBIYMCJICHUIO NPEACIIOB.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

28. HerrpepbIBHOCTh (DYHKLIMH B TOUKE. TOUYKH pa3pbiBa U UX KiIacCH(UKaIus.

29. [IponsBoHast pyHKIMH, €€ TeOMETPUIECKUN 1 (PU3MYECKUN CMBICII.

30. YpaBHeHus KacaTelbHOI 1 HopMai K KpuBoi. /luddepenunpyemocts GyHKIUH B TOUKE.

31. IIpon3BomHast CyMMBI, pa3HOCTH, IPOM3BEACHU, YacTHOTO (yHKIui. [Ipon3BomHas cI0xkHOI 1 00paTHOH QyHKIHHA.

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

33. [Ipon3BoHBIE BEICIINX MOPSIKOB.

34. Tudpdepennnan pyaxmmn. [ eomerpudeckuii cMbich nuddepenimana. OCHOBHBIE TeopeMbl 0 auddepeHnanax.

35. [Ipumenenne auddepernnana K IpUOIIHKEHHBIM BEIYHCICHUSIM.

36. OcHOBHBIC TeOpeMbI TU(PepeHIINATBHOTO ucuncienus: Poss, Jlarpanxa u Ko,

37. Ipauno Jlonurans.

38. YcnoBust MOHOTOHHOCTH (YHKIMH. DKcTpeMyMbl QyHKIMH. Heo0xommuMoe U JOCTaTOYHOE YCIIOBHSI IKCTpEMyMa
¢dyHKIHH.

39. Haubosnbliiee 1 HANMEHBIIICE 3HAYCHUS (PYHKITUH HA OTPE3KeE.

40. Beimykiocts rpaduka ¢pynkunu. Toukn nepern6a. Heo6xoaumoe 1 J0CTaTOYHOE YCIIOBHS TOUEK Meperuoda.

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

42. TlepBooOpasnas. HeonpeneneHHslil nHTErpai 1 ero cBoiicTBa. Tabimna OCHOBHBIX HHTETPANIOB.

43. OcHOBHBIE METOJIbI MHTEIPHUPOBAHMS: 3aMEHa NIEPEeMEHHOM 1 HHTEIPHPOBAHME TI0 YaACTSIM.

44. OnpeneneHHBIH HHTETPAII KaK Mpeze HHTErpajJbHOW CyMMBI, €ro CBOHCTBA.

45. ®opmyna Hetorona — Jletioauma. OCHOBHBIC CBOWCTBA ONPEACICHHOTO HHTErpaa.

46. BpluncieHue ONpeJelICHHOTO HHTerpajia (3aMeHa NepeMeHHO, HHTEerpupoBaHue 1o 4acTsiM). IHTerpupoBaHue 4eT-
HBIX U HEUETHBIX (DYHKIUI B CHMMETPUYHBIX Mpe/ienax.

47. HecoOCTBeHHBIE HHTETPAIIBI.

48. T'eomerpuueckue v HU3MYECKUE TPUIIOKEHHS ONPE/ICIIEHHOTO UHTETpaa.

49. Oo6nactp ompenenenust OHII. Ipenen, HenpepbiBHOCTh. CBOWCTBA (DYHKIMH, HENPEPHIBHBIX B OrPaHHMYCHHOMN 3a-
MKHYTOH obmacTu.

50. YacTHble MPOM3BOAHBIE TIEPBOTO MOPSKA, MX TEOMETPUIECKOE HCTOIKOBAHHUE.

51. YacTHble MPOM3BOAHBIE BBICIIUX MOPSIIKOB.

52. InddepenuupyeMocTs U MoaHEIH auddepennuan ¢pyHkiuun. MuBapuanTHOCTH GopMBl TostHOTO JuddhepeHnnana.

53. [pumenenue nosHoro auddepeHnnana K npuOImKeHHbIM BhMuCIeHHIM. [IuddepeHnnans! BHICIIUX MOPSIAKOB.

54. TlpousBoxHas cioxHo# ¢pyHKIMH. [lomHas Mpon3BoIHAS.

55. Jluddepenmupopanne HEIBHOW (HyHKIIUH.

56. KacarenbHasi INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

57. DxctpemyM GyHKINHU IBYX epeMeHHBIX. HeoOXxommmoe i 0CTaTOuHOE yCIOBHE SKCTpEMyMa.

58. Hawubosnbiiee 1 HanMeHbIIEe 3HAYCHUS (GYHKIIUU B 3aMKHYTOM 00J1aCcTH.
2 Kypc 3uMHsist ceccusi (IK3aMeH)
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-

HUsA

OneHouHble CpeCTBA

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.

Juddepennnanbable ypaBHEHHS: OCHOBHBIE TIOHATHS. 3a1a4H, TPUBOJISIIUE K AU PEepeHIINATIBHBIM YPaBHECHHSM.
Teopema cymiecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHnnantsHoro ypaBHeHHS.

VYpaBHEHUS ¢ pa3AeaAIOIUMUCS TEPEMEHHBIMU.

OpHoponubie nuddepeHaIbHbIe ypaBHEHHS | mopsaka.

JIuneitnble ypaBHeHUs. YpaBHeHus bepHysu.

YpaBHeHHUE B ONHBIX AR depeHInanax.

Juddepennnanbable ypaBHEHHS BBICIINX MOPSIIKOB: OCHOBHBIC TOHATHS.

YpaBHeHUs1, JONYCKAOLIe NOHWKEHUE MTOPsAKa.

Jluneiinple quddepeHnnaNbHbIe ypaBHEHUs BhICIINX TopsiakoB. VHTerpupoBanue JIOAY ¢ nmocrosHHbIMU K03 du-
HUEHTaMU.

Jluneiinsie Heomuopoaubie JIY. Ctpykrypa obrero pemenus JIHIY.

Merton BapHaIiy IPOU3BOJIBHBIX OCTOSHHBIX.

Wnrerpuposanune JIHAY ¢ nocrossHHBIME K03(h(UIIMEHTAMH ¥ PABOW YacThIO CIIEHUATIEHOTO BHIA.
Cucrtembl muddepeHnanbHbpIX ypaBHeHHH. TeopemMa CyIIecTBOBaHUs U €IUHCTBEHHOCTH pelleHus. MeTo CKITIo-
YEeHUs! ISl pEIICHNS] HOPMAJIbHBIX CHCcTeM AN GepeHINATBHBIX YpaBHEHHUH.

DJeMeHTHl KOMOWHATOPHUKH: TIEPECTAHOBKH, Pa3MEIIEHHs, COUETAHHSL.

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

JeiictBus Hag cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMsbl CI0KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

BeposTHOCTD MOSIBIIEHUS XOTSI ObI OJTHOTO COOBITHSI.

®DopmyIa HOIHOHM BeposATHOCTH U popmyiia baifeca.

Cxema bepnyium, popmyna bepHyiun, HauBeposTHelIIee YUCIIO MOSBICHHU coObITUS A B cxeMe bepHyin.
[MpubamxenHsie hopmyiisl B cxeme bepryiun.

JluckpeTHas citydaiiHasi BEJIMYUHA U CrIOCOObI €€ 3ananusi. OyHKIUs pacipeaecHus.

MaremaTHueCcKOe OXKUIaHUE AUCKPETHOM ClIy4yallHOW BEJIMYKHBI U €r0 CBOMCTBA.

Jlucriepcrst ANCKPETHOM CITydaifHOM BeMTMYMHBI U €€ cBolicTBa. CpeHee KBaipaTHIeckoe OTKIOHEHHE.
HenpepsiBHas ciydaiinas BennurHa. CBoMCTBa GYHKIIMH pactipeieIeHusl.

I11oTHOCTH BEPOSATHOCTH HENPEPLIBHOM CIy4aliHON BEIMUHMHBI U €€ CBOUCTBA.

UYucnoBsle XapaKTEPUCTUKU HEIIPEPBIBHBIX CYYalHBIX BETHUUH.

PaBHOMEpHBII ¥ IOKa3aTENbHBIA 3aKOHBI PACIPEAEICHUS HENPEPHIBHBIX CITyYalHbIX BEIMYHH.

HopmanbHblll 3aK0H pacnpefeneHus U ero CBOUCTBa

VYmers

pemaTte 3aJa4yu 10 HU3Yy4YaCMbIM

TCOPCTUUCCKHU pa3aciiaM;

To

o0cy)1aTh coco0b! 3 HeKTUBHO-
pewerns  auddepeHnrnanbHbIX

IIpumepnble npakmuyecKkue 3a0anus 01 IKIAMEHOS U 3a4ema:
1. Pemmith Matpuynoe ypasHenne X+3(A-B)=4C, rae
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

YPaBHCHUN MW MX CHUCTEM; OINPEICISITh
3 PEKTUBHOCTEL peIIeHUs 3a7adu, I0-
JYYEHHOTO € TIOMOIIBIO YHCIICHHBIX
METOJIOB; paciio3HaBaTh 3(PPeKTUBHBIC
pe3yibTaThl 00pa0OTKU 3KCIICPUMEH-
TaJbHBIX JAHHBIX OT HEA((HEKTUBHBIX

RN

2. Pemmnth cucTeMbl NHHEHHBIX anreOpandyeckux ypaBHeHuil no ¢opmynam Kpamepa, MaTpHYHBIM METOJIOM, METOJIOM
laycca:

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

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

Haittu: 1) mnuny pebpa Ak, i 2) yrox Mexnay pedbpamu Ak, u AA ;

3. JlaHbl KOOpAWHATHI BEPIIMH INHPAMHIBI AlA2A3A4 A

3) yroa Mexay peopom A Y TPaHBIO AhA; 7 4) wiomaas TpaHu AhA; 7 5) o0beM mupamuab.

4. B tpeyronpHuKe ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaifTu AiawHYy BEICOTHI U3 BEpIIUHBL A.
5. Hamucats KaHOHHYECKHUE U TAPAMETPUYECKHE YPABHEHUS MPSIMOM, poxosiieit uepe3 Touku M(2,1,-1) u K(3,3,-1).
6. CocTaBuTh ypaBHEHHE IUIOCKOCTH, poxoasiiei uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloxasatp, 4TO IpsSMBbIE TApaNJIeIbHBI:
X+y—-z=0
x+2 _y-1 z
8. Brrunciure npeensr:
o 1+4x—x" . 3x-arcsin 2x J2x—1-
a) lim—————;0) im———————;B) |im 2x-1 \E-

x> X 4+ 3x% 4+ 2x* 0 COSX—C0S° X A L 3
d o _

9. Haiinute &y st byHKImit: a) Y = e 6) X = Ctg 2-'[ ,
dx y =In(sin 2t).

10. BBIUHCIIUTB: (1— i)28.

111. HaiiTu HeonpeaenéHHbIA HUHTErpa. a)fsin 3X-cos 5xdx , 6) _[ 1-cosx dx B I(2X+5)'exdx.
(x —sin x)?

xdx

12. BeIYnciuTh onpeielieHHbIH HHTErpall

N'—.a
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

2
13. Haiftn momans ¢urypsi, orpanmdcnsoil mmamamn: X =4, Y° =4X.

_fo_v2 _\2 N3
14. Haiit 1 mocTpouTh 00J7IaCTh OTNIpeesieHIs (yHKIH U=y9-Xx"—y" +(x-y) .

3 .
15. Haiitu nommetii anddepenmman pymxpm:  Z =X IN'Y —SiN2xy.
16. Haiiti 4yacTHBIE TIPOM3BOJAHBIE MEPBOTO MOpsAKA (yHKUnH: Z = 5X2y3 + In(x + 4y)

. [,2 2
17. HammncaTs ypaBHEHHE KacaTeIbHON TNIOCKOCTH M HOPMAJIHX K MOBEpXHOCTH Z =4/ X~ + Y~ B Touke (3, 4, 5).

18. Peunre 3agauy Komm:  ycos® xdy = (y2 +1)dX, y(O) =0.
19. Haiiyure obmee perenne auddepenimansaoro ypapaesus ¥ + ' = e,
20. Pemuts 0gHOPOAHYIO cCUCTEMY TU(QEepeHINATEHBIX YPABHEHUIH:
x'=6x—y,
Y =x+4y.
21. Ilpu nocraBke ¢ 3aBoaa Ha 6azy 1000 paguonpHeMHUKOB, Y 55 BBILUIM U3 CTPOs Jamibl. HaiiTn BeposiTHOCTH TOTO,
YTO B3SITHIN HayJady NPUEMHHK Oy/IeT NCTIPABHBIM.
22. IlpuHnMaeM BepOSTHOCTH POXKACHUS MaJTbYMKa M JEBOYKM paBHBIMH. HaiTn BeposTHOCTE Toro, uto cpeau 10 HOBO-
POXICHHBIX 6 OKaXYTCS MaTbUUKAMHU.
23. [laH 3aKOH pacrpeeleHUs TUCKPETHON CITyJaifHOW BEJTHYMHEL:

X: 10 | 20 | 30 | 40 | 50
p: 101]02]03]02]0.2
BBIUUCIIUTh €€ MaTeMAaTUIeCKOe OXKHUIAHNE, TUCIIEPCHIO U CPEIHEE KBAIPATHIECKOE OTKIOHEHUE.
24. lana ¢pyHKIMS pacrpeesIeHns] HeIPEPHIBHOM CIIydaiiHOW BeIMUMHBI X
0 npu x<0
0,25x*(x+3) mpu O<=x<=1
F(x)= 1 npu x>1
Haiiti mmotHOCTH pacnpenenenus f(x), mocrpouts ee rpaduk, BEpOSTHOCTH HONAJaHus B 3afaHHbI uHTepBain [0,5; 2],

Mx, Dx, JX.

Bnanets

- IPAKTHYCCKNMU HaBbIKaMU UCIIOJIb-
30BaHMS MAaTEeMaTHUCCKUX ITOHATHI U
METOJ0B (H3y‘laeMHX pa3aciioB MaTce-

ITpumepnsie npuknaousie 3a0auu u 3a0anHus

3agaua 1. [IpoBepurs, JiexKat U TOUKU A(:L 0; 1), B(4; 4, 6), C(Z; 2; 3) " D(lO; 14 17) B OJHOMU MJIIOCKOCTH.
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KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

MaTHUKH) MPU PEIICHUN TPUKIIATHBIX
3ajaq;

- HaBbIKaM¥ 00O00IIIEHNUS Pe3yIbTaTOB
pelIeHus, pe3yIbTaToB 00paboTKH
CTaTUCTUYECKOTO DKCIIEPUMEHTA;

- croco6aMu OIEHUBAHUS 3HAUUMOCTHU
Y TIPAKTHYECKON MPUTOTHOCTH TONY-
YEHHBIX PE3YyIbTaTOB

3amaua 2. [Ipu nmoctpoeHun BUcs4ero Mocra yepe3 peuky «Tuxas» W BBISICHEHUH HAJIE)KHOCTH COOPY)KEHHSI, CTYICHTHI
CTPOHOTPSa CTOIKHYJIUCH C PELICHUEM CJIeTyIOLIeH 3a1auu:

Tpoc, noaBelIeHHBIN 3a JiBa KOHIIA HA OJMHAKOBOW BBICOTE, MMeeT (hopMy Ayrd napadonsl. PaccrosHue Mexay TOUKaMu
KperieHus paBHO 24 M. ['myOuHa mpormba Tpoca Ha pacCTOSHUH 3 M OT TOYKM KperwieHus paBHa 40 cMm. Ompenenutsb
rIyOuHy nporuda Tpoca MmocepeJiuHe M1y KPEeIUICHUSIMU.

" F=(©25)
3apaua 3. Haiitu paGoTy cuiist NEKTPOCTATHYECKOTO OIS, [0 NEPEMEILCHHUIO 3JIEKTPUUESCKOT0 3aps/a U3
TOYKH M, = (0’ 4 2) B TOUKY M, = (4’ 7 4).
. X—C0S X
lim=———=

X—0

3ananue 4. [Tokaxure, 4T0O Tpeaet
JIPYTHAM CIIOCOOOM.
3aganme S. 3aBUCHMOCTD IIyTH OT BPEMEHH IIPU TNPSIMOJIMHEHHOM MIBIDKCHHHM TOYKH 3aJaeTCs ypaBHEHHEM

X+COSX ge MoxeT ObITh BHIUMCIICH N0 NpaBuiy Jlomurans. Haiinure aToT npenen

3 2
S==1t"+2t° —3,rme S-nmyms B M, a { Bpems B c. BeramciuTe ee cKOpocTh U ycKopeHue B MoMeHT Bpemenn t = 4C .
f[ﬂ:3—x2 Lxp =1 .
3apauva 6. K rpapuxy ¢pynkmum 7 V- © B ero Touke ¢ abcimccoii™? ~ “mpoBezeHa KacaTenbHas. Hailitu miomans

TpeyroibHUKa, 00Pa30BaHHOTO KacaTeJIbHOW M OTPEe3KaMH, OTCEKAEMBIMH €I0 Ha OCSIX KOOP/IMHAT.
3apaya 7. B mapke arrpakunonoB ropona N OIMH M3 OTPE3KOB TPAEeKTOPUH JBIKEHHMS 10€3/1a B «AMEPHKAHCKUX ToOp-

Kax» TPEJICTaBISIET CO00H CHHYCOUY: S(t) - Asm(a)t + ¢’o) ,Tne A, ¢, 1 @ — N3BECTHBIC YHCIA.

Onpenenuth yrojl HAKJIOHA K TOPU3OHTY MOCETUTENS aTTpakiroHa [[. B MOMEHT BpeMeHH 1; €ro IBMKEHUS 10 STOMY OT-
pe3Ky.

3aganmue 8. [ToxymaiiTe, C MOMOIIBIO CPENICTB KAKOTO pa3/ielia MATEMATHKA MOXHO PEIINATh CICIYIOIIYIO 3aa4y.

«/lns yOopkH cHera Ha yIHWIIaX TOPOJA MCIOIB3YIOTCS CHETOYOOpOUHbIe MamMHBl. OHHM pabOTalOT B TEYCHUE CBETIIOTO
BPEMEHH CYTOK ¢ 6 70 18 4acoB ¢ MOCTOSIHHOW CKOPOCTBIO0 YOoOopku cHera 400 (MS/‘I). W3meneHne o0beMa cHera, BhIaaa-

ds 2
— =120 - 51,
dt 'meS(I]

I A —
cHera (B M°), BHIIABIIErO 32 Bpems t (B gacax), 0<1<24. B yomenr Bpemenn! = 0 Ha ynunax ropoaa aexur 1000 M

S(I) »

IOIIETO Ha YJIHMIBI TOpOoAa B ropoa€ B TCUCHUC CYTOK, MOXXHO OIIMCATh YPABHCHUEM — 00BEM

cHera. YCTaHOBHTE COOTBETCTBHE MEXIY BpeMeHeM t 1 00beMOM CHera, JIeXkKAaIIero Ha YIUIax ropoaa
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOW 3aJ]a4M U PEIuTe e€.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[IpomexxyTouHasi arTecTanus MO AUCHUILUIMHE «MareMaThka» BKIIIOYACT TEOPETUYCCKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJIaHUs, BBISBIISIONINE CTEIIEHb CHOPMUPOBAHHOCTH YMEHHI U BIIaJICHHIA, IPOBOJUTCS B (hopMme
sk3amena (1 u 2, 3 cemecTpsl).

DK3aMeH MO JaHHOHM TUCHUIUIMHE TPOBOJHUTCS B YCTHOW (opMe MO IK3aMEHAIMOHHBIM
Owmietam, Kbl U3 KOTOPBIX BKJIFOYAET 2 TEOPETUYECKUX BOMPOCA W JBA MPAKTHYECKHUX 3aj1a-
HUSL.

IToxa3aTreu 1 KpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OIICHKY «OTJIU4YHO» (5 0a/110B)— 00y4aromuiicss JeMOHCTPUPYET BHICOKHI yPOBEHb
c(OpPMHPOBAHHOCTU KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIyOOKOe 3HaHHE y4yeo-
HOT'O MaTepualia, CBOOOIHO BBINOJIHSAET MPAKTHUECKUE 3alaHUs, CBOOOJIHO ONEpUPYET 3HAHMUS-
MU, YMEHUSAMU, IPUMEHSET UX B CUTYAIUSX MOBBIILIEHHON CIOKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 0ajuia)- oOy4arolmuics JIEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTU KOMIIETEHIIMN: OCHOBHBIC 3HAHMS, YMEHUS OCBOEHBI, HO JIOIYCKAalOTCs He-
3HAUUTENbHbBIE OLIMOKH, HETOYHOCTH, 3aTPYAHEHUSI MPU aHATUTUYECKUX OIEpalysX, epeHoce
3HAHUI U yMEHUH Ha HOBbIE, HECTAH/IaPTHBIE CUTYaLUH.

— Ha OIIEHKY «y/JA0BJIETBOPUTEJIBHO» (3 0a/u1a) — 00yJaronuiicss IeMOHCTPUPYET TTOPOTO-
BBl YpOBEHb C(HOPMHUPOBAHHOCTU KOMIETEHIUI: B X0/1e KOHTPOJIBbHBIX MEPOIPUATHI JOIyCKa-
IOTCSI OIIMOKH, TPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHWI, YMEHUH, HABBIKOB, O0yUYaIOMIHACs
UCTIBITHIBACT 3HAUUTENIbHBIE 3aTPYJHEHUsS NPU ONEPUPOBAHUU 3HAHUSAMHM U YMEHUSIMH IpPU UX
MEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLEHKY «HeyAOBJIETBOPUTEJbHO» (2 0asia)— oOydarouuiics JeMOHCTPUPYET 3Ha-
Hus He O6oree 20% TeopeTHuecKoro Marepuana, JOMYyCKaeT CYIIECTBEHHBIE OITMOKH, HE MOYXKET
[0Ka3aTh UHTEIUIEKTYalIbHbIE HAaBBIKHM PEIIEHUs MPOCTHIX 3a]au WK HE MOXKET MOKa3aTh 3HaHUS
JlaXKe Ha YPOBHE BOCIIPOU3BEIEHNUS U 00BICHEHHS HH(POPMAIIIH.

— Ha OLEHKY «Hey/l0BJeTBOpPUTEJbHO» (1 0a1) — oOyJaromuiicss He MOXXET MO0Ka3aTh
3HaHMS Ha YpPOBHE BOCIPOM3BEIEHUS U OOBSCHEHHUS MHPOpPMAIMH, HE MOXKET M0Ka3aTh WHTE-
JeKTyaJIbHble HAaBBIKM PELICHUs MPOCTHIX 3a/1a4.

Ilokazamenu u Kpumepuu oyeHu6aHUA 3a4ema:

- Ha OLIEHKY «3a4TeHO0» OO0YYaroluiicsa Mokas3biBaeT chOpMUPOBAHHOCTh KOMIIETEHIIMN
OIIK-1 mo pa3nenam 3-ro ceMmecTpa, T.€. MOKA3bIBae€T COOTBETCTBYIOIIME 3HAHUS (TI0 KpalHen
Mepe, Ha YPOBHE BOCHPOM3BEACHUS U 00BbACHEHNS MH()OPMAIMH) U UHTEIUIEKTYalIbHbIE HaBBIKU
pelIeHUs TPEITIOKEHHBIX B TaOJIUIIE 11.7a) 3aa4;

- Ha OLICHKY «He 3a4YTeH0», O0YyJalolniics He MOXKET MoKa3aTh 3HAHWA Ha YpPOBHE BOC-
IMPOU3BCACHUA U 00BLICHEHUS I/IH(l)OpMaHI/H/I, HC MOXKCT ITIOKa3aTb MHTCIIJICKTYAJIbHBIC HABBIKU
pelLIeHus MPOCTHIX 3aau.



8 YueGHO-MeToANYEeCKOe U HH(POPMAIMOHHOE O0ecmeueHue AUCITUTLITUHBI (MO Ty 1)

a) OcHoBHAas JMTEpaTypa:

1. Illunauer B. C. Beicmias maremaruka: yueOnuk / B.C. IllunaueB. — Mocksa: H-
OPA-M, 2019. — 479 c. — (Beicmee obpa3zoBanue). — WWW.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texker: AJIEKTPOHHBIN. - URL:

https://new.znanium.com/catalog/product/990716. — Pexum gocTyma: Ijisi aBTOPHU3. MMOJIb30Ba-
TeJeH.

2. Maremaruka: yue6. mocooue / FO.M. Jlauunos, JI.H. )Kyp6euko, I'.A. HukoHosa,
H.B. Hukxonosa, C.H. Hypuesa; nox pen. JI.H. XKyp6enko, I'.A. HukonoBoii. — Mocksa: MH-
®OPA-M, 2019. — 496 c. — (Bricmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-16-102130-9.
- Tekct: anexkrponnsid. - URL: https://new.znanium.com/catalog/product/989799. — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIh30BATEIICH.

0) lonoiHUTe IbHAS JINTEpPaTypa:

1. Matematuka B puMepax u 3agadax: y4e0. mocobue / O.M. [lertspera, JI.H. XKyp-
oenko, ['.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UTHOPA-M, 2019. — 372
c. — (Bricmiee 06-pazoBanue: bakanaBpuar). - ISBN 978-5-16-102288-7. — TekcT: 251eKTpOH-
ueiii. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum goctyma: aias aBToO-
pH3. IOJIB30BaTENECH.

2. lllunaue B. C. 3agaunuk mo Beiciici MaremaTuke: y4ue0. mocooue / B.C. [llumaues.
— 10-e u3n., crepeotun. — Mocksa: UTHOPA-M, 2020. — 304 c. — (Bsicmiee obpazoBaHue). -
ISBN 978-5-16-101831-6. - Texcr: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456

3. byrpos, f. C. Beicmas maremarnka. 3aJjauHuK : ydeOHOe TIocoOue JUIst akageMuye-
ckoro Oakanaspuara / 5. C. Byrpos, C. M. Hukonbckuit. — Mocksa : U3natensctBo HOpaiit,
2019. — 192 c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-7568-0. — URL
https:/urait.ru/bcode/433433— Pexwum focTymna: sl aBTOPHU3. TIOJIb30BATEICH.

B) MeToanuecKkue yKazaHust

1. MeTtonuueckue yka3zaHus JIJIsl CTYJIEHTOB IO MOJTOTOBKE K JTAOOpaTOpHBIM paboTaM 1o Teme

Maremaruueckoii ctaructuke ~ / cocraBurenu: I'yruna E.M. ; Maruutoropckuii roc. TeXHU4ECKUN YH-T
um. I'. Y. Hocoa. - Maraurtoropck : MI'TY um. I'. . Hocosa, 2012 — 40 c. : u., Tabmn. - TekcT : Hemo-

CPEICTBEHHBI.

2. Meronuyeckre yKa3aHus JJIsl CTYJIEHTOB IO TOATOTOBKE K Ja0opaTOpHbIM paboTam 1o teme
Kombunatopuka. Anredpa coOwituit ” / cocraBurenu: Casymkuaa H.®. ; MarHuTOropckuii roc. TeXHu-
yeckuil yH-T uM. I'. . HocoBa. - Marauroropck : MI'TY um. I'. . HocoBa, 2018. — 17 c. : un., Tabumn. -

Tekcr : HenmocpeACTBEHHBIM.

r) [IporpammHuoe obecnneuenue u UHTepHeT-pecypcebi:
IIporpammHoe obecnieuenune

Haumenosanue [10 Ne norosopa Cpoxk nelicTBUS JTMLIEH3UH
MS Office  2007)\, 135 o1 17.09.2007 SeccpouHo
Professional

MathWorks

MatLab v.2014|K-89-14 ot 08.12.2014 OeccpouHo

Classroom License
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https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
https://urait.ru/bcode/433433

MathCAD v.15 Ed-

ucation University|1-1662-13 ot 22.11.2013 OeccpovHO
Edition

MS Office Visio

Prof 2013(msa|/d-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS  Windows 7

Professional(mnss ~ |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

7Zip CBOOOJHO pacIpocTpaHse- 0OECCPOUHO
FAR Manager CBOOOJIHO pacrpocTpaHse- 0EeCCPOYHO

IIpodeccnonanbHbie 6a3bl JaHHBIX 1 HHGPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca

CcrUika

DnekTpoHHas 0aza MEepPHOIH-
yeckux  wm3manmii  East View

https://dlib.eastview.com/

Nudpopmanmonnasi cucrema -
EnuHoe okHO gocTyna K MH(popMma-

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

HanuonansHass uHbopmaru-
OHHO-aHAJIUTHYECKAA CHCTEMA —
Poccuiickuii MHAEKC HAYYHOrO ITH-

URL.: https://elibrary.ru/project_risc.asp

IlouckoBast cucrema AKane—
mus Google (Google Scholar)

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

DNEeKTPOHHBIE pecypchl Ouo-
auoreku MI'TY um. I'.11. HocoBa

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

VYHuBepcurerckass HHPOpMa-
nuonHasa cucrema POCCHU A

https://uisrussia.msu.ru

MexnyHaponHas HayKOMET-
pudeckas pedepaTuBHas U IOJHO-
TEKCTOBasi _0a3a JIaHHBIX HAaYYHBIX

http://webofscience.com

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIIMHBI (MOYJIs1)

MaTepHaHBHO-TeXHquCKOG obOecreyeHne JUCHUIIIIMHBI BKIIIOYACT:

Twumn 1 Ha3BaHUeE AyJUTOpUHA

OcHaleHue ayguTopun

VY4eOHble ayIuTOpUU JUIsL TMPO-
BEJICHUs 3aHATUH JICKIIMOHHOI'O TUIIA

Jlocka, MyIpTUMEINIHBIE CPECTBA XPAHEHHUS], ITepeaadn
U TIpejicTaBlIeHus] HHpOpMaIuu

Y4eOHble ayIUTOPUU ISl TIPO-
BEICHUSI  TNPAKTUYECKUX  3aHITHH,
TPYNIOBBIX U WHAUBUIYAJIbHBIX KOH-
CyJIbTAllM, TEKYyIIEro KOHTPOJS U
MIPOMEXKYTOUYHOM aTTECTALNU

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH

Kommiekc wmetonuuecknx pa3paboTok (pa3IaTOYHOTO
Marepuasia U METOJMYECKUX YKa3aHWiH) M\WIM KOMIUIEKC Te-
CTOBBIX 3aJJaHUI I MOATOTOBKHU U NPOBENCHUS POMEKYTOY-
HBIX U PYOEXKHBIX KOHTPOJICH

ITomerieHus I CaMOCTOSITEIb-
HOM pabOoThI yyammxcs

ITepconanbubie KommbioTepsl ¢ makerom MSOffice, BbI-
Xxo070M B MHTEpHET U C JAOCTYNOM B 3JIEKTPOHHYIO MH(popMa-
[IMOHHO-00Pa30BaTEIBHYIO CPEly YHHUBEPCHTETA
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Tun u Ha3BaHUE ayJUTOPUU

OcHaleHue ayguTopun

[Tomemienne st XpaHEHHsS U
nPOQUIAKTHIECKOTO  OOCTYKHUBAHUS
y4eOHOTr0 000pyTI0BaHHS

oui

[xadbr aa xpaHeHUsT y4eOHO-METOAUIECKON TOKYMEH-
TalMM, y4eOHOro 00OpyAOBaHMS M Y4€OHO-HATJIATHBIX IOCO-
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