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JIMCT perucrpaumMu u3MeHeHU U 10N0JTHEeHU I

Ne Paznen Kpatkoe conepxanue Hara. Ne [Tonmuce
/i PIIJI (mo- W3MEHCHUS/ IOTIOTHCHHUSI MPOTOKOJIA 3aB. Ka-
JINAIT)) 3acelaHus dbenpoit
Kadeapbl
1 PII Axryanuzauus Bcex paszaenon PII 28.09.2017 1.
poTOKOJI Ne2
2 PII Axryanuzanuus Bcex paszaenos PII 07.09.2018 1.
potokoJ1 Nel
3 PII Axryanu3zanus Bcex pasznenon PIT 26.09.2019
poToK0JI Ne 2 ;
4 8 AxTtyanuzanusi yaeOHO-METOANUECKOTO U 01.09.2020 npo- A

MHG(OPMaLIMOHHOTO 00€CTIeYeHHsI TUCITUILIIN-

Tokos Nel




1 Ilean ocBOeHHS AUCHMILINHDI

Lenstmu ocBoeHUs AUCHUILUIMHBI «MaTemMaThKa SBJISETCS:
IIPUBUTHE HABBIKOB MCIIOJIb30BAHMSI MAaTEMATUYECKMX METOJIOB MCCIEAOBAHUS M OCHOB MaTeMaTHye-
CKOTO MOJICTMPOBaHUs B Oyaymiei mpodeccuu mo WHXEHEPHOMY 00ECIIeUeHHUIO AEATEIbHOCTH YeJI0-
BEKa B HeApax 3eMJIM MpH SKCIUTyaTallMOHHOM pa3Benke, 100bIue U rnepepaboTKe TBEPIBIX MOJIE3HBIX
HCKOIIA€MBIX, CTPOUTENBCTBE U IKCIUTyaTalluM MOA3EMHBIX 0OBEKTOB Pa3IM4YHOIO Ha3HAUYEHUS.

2 MecTo TMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOii MporpaMmbl
MOATOTOBKH CIEeNHAJINCTA

Huctummmaa B1.6.9. «Maremarnka» BXoauT B 06a30BYI0 4acTh 070ka 1 0Opa3oBaTebHOM Mpo-
rpaMMBl.

I[J'Iﬂ HU3YUCHUA JUCHUIIINHBI HeO6XOI[I/IMI)I 3HAaHWUA U YMCHMHA, C(l)OpMI/IpOBaHHI)IC B pE3YyJIbTAaTeC
M3Y4YEHUHU TUCHUILUINH: «AnreOpa u Havyana aHanuszay, «['eomeTpusi» B 00bEME MpoTrpaMMBbl CpeiHEn
IITKOJIBI.

3HaHMS U YMEHMs], MTOTy4YE€HHbIE IPU W3YYE€HUHU JTaHHOW JUCHMILIMHBI Oy1yT HEOOXOIUMBI B Ka-
YCCTBC OCHOBBI IAJid OCBOCHUS AWCHUIIIMH €CTCCTBCHHOHAYYHOI'O IUKIIA, 4 TAKXKE IJI1 OCBOCHHUSA TCX
JMCIHILIHH TPO(eCCHOHAIBHOTO IIUKJIA ¥ B HAYYHO-HUCCIIEIOBATEILCKON paboTe, sl KOTOPBIX TpeOy-
€TCd 3HAHUC U BJIAJICHUC MCTOAAMU MATEMATHUYCCKOTO aHalIn3a U MOJCIUPOBAHUA, TCOPETUICCKOI0 U
OKCIICPUMCHTAJIIBHOTO HMCCJICAOBAHUS, MPUMECHCHUEC aHAIIMTHYCCKUX W YHUCJICHHBIX MCTOJ0B PCIICHUA
MoCTaBJIeHHBIX 3a1a4: Dusuka, Teopust ommOOK U ypaBHUTENIbHbIE BHIYMCIICHUS, ['eomeTpus Heap u

Ap.
3 Komnerenuuu odyuaromerocsi, opmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHMILIMHBI M IVIAHUPYEMbIe Pe3yJIbTAThl 00y4YeHUsI

B pesynbTaTe ocBOCHMS AMCHUIUMHBI «MartemaTuka» oOyJaronIuiicss 1o KeH o0IaaaTh ciemy-
IOIIUMH KOMIIETEHIIUSIMU:

CtpyKTypHBIT
AJIEMEHT [TnaHnupyemble pe3ynbTaThl 00y4eHUs
KOMITETEHIINH
OK-1 - cnocoOHOCTHIO K A0CTPAKTHOMY MBIIILJIEHUIO, AHAJIU3Y, CHHTE3Y
3HATH - OCHOBHBIC IOHATUS U METOABI MATEMATUYECKOI O aHaJIn3a,

- OCHOBHBIC ITOHATHUA U METOJbI TCOPUU BCpOHTHOCTeﬁ 1 CTATUCTHYCCKOI'O aHaJIM3a pe3yJiib-
TaTOB OKCIICPUMEHTA

YmMmerts - KOPPEKTHO BBIPAXKATh M apPTyMEHTHPOBAHHO O0OOCHOBBIBATH MOJIOKEHUS MTPEIMETHOI 00-
JIACTH 3HAHUA U METOJIOB MaTeMaTHIECKOTO aHAJIN3a JJIsl TIOCTAHOBKH U PEUICHHS KOHKPET-
HBIX IPUKIAAHBIX 3a7a4

Bnagers - HaBBIKAMH HCIIOJIb30BAHUS JIOTUYECKU BEPHO, apIYMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO
1 IMCbMEHHYIO PeUb Ha PYCCKOM SI3bIKE, TOTOBUTH U PEAAKTUPOBATH TEXHUUECKHUE TEKCTHI C
MaTeMaTHYECKOM CUMBOJIMKON WK (OpMyIaMH, IyOJINYHO MPEACTABISTh COOCTBEHHBIC
W3BECTHBIE HAY4HbIE PE3YJbTAaThl, BECTU AUCKYCCHUH;

- HaBbIKAMU M METOAMKAaMHU OOOOILICHUS Pe3yJIbTaTOB PEILCHMS, SKCIIEPUMEHTAIbHOU Jes-
TEJILHOCTH

OIIK-4 - roTOBHOCTBIO € €CTeCTBEHHOHAYYHBIX MO3UIUI OLIEHNBATH CTPOEHHE, XUMMHYECKHil U
MHHEPAJIbHBII COCTAB 3¢MHOH KOPbI, MOP(o10ruyecKkne 0COOEHHOCTH M FreHeTHYeCKHe THIIbI

MECTOPOXIeHHI TBEPABIX MOJIE3HbIX HCKONAEMBbIX NPU PelIeHUH 32124 110 PAIlHOHAJIBLHOMY U
KOMILJIEKCHOMY OCBOEHHUIO Ie0PeCyPCHOr0 NMOTEHI[HAJIA HeP

3HaTh - OCHOBHBIE [TOJIOXKEHUS JIMHEHHO, BEKTOPHON aJIreOphl M aHAIMTHYECKOH [€OMETPHH,

- OCHOBHBIE [TOJIOXKEHUSI TEOPUH MIPEAETIOB U HENPEPHIBHBIX (DYHKLUH,

- OCHOBHBIE TeOpeMbl Tu(depeHIHaTbHOr0 U HHTETPAIbHOT0 HCUUCICHUS (YHKIIUI OTHON
U HECKOJIBKHX IEPEMEHHBIX, MeToAbl AuddepeHInaabHOro MCYUCICHUS! MCCIEI0BaHUs

byskuu,
- OCHOBHBIC THUIIbI O6LIKHOBCHHBIX ,Z[I/I(i)(l)epeHLII/IaIIBHBIX ypaBHCHI/Iﬁ 1 MCTObI UX PCHICHU,

4




CrpyKTypHBII

JJIEMEHT [Tnanupyemblie pe3ynbTaThl O0yICHHS
KOMIIETEHIUHU

- OCHOBHBIC IOHSTHUS TCOPHU BEPOSITHOCTEH U MaTEMATUYECKOH CTATUCTUKH

YMeTh — OpUMEHATh MeTonbl quddepeHInaIbHOr0 NCUUCICHUS ISl UCCIIeNOBaHUS (YHKIIUI
OJHOU U IBYX NMEPEMCHHBIX;
—  BBIABJIATH, CTPOUTH U PCIIATh MATEMATUYCCKHUE MOACIIN MPUKITATHBIX 3a1a4;
— 00cyxnaath criocoObl 3¢ (EeKTUBHOTO pElIeHHsl 3a/1a4, Pacro3HaBaTh dPPEKTUBHBIE pe-
3yIbTaThl OT Hed(h(heKTHBHBIX

Bnanern — HaBbIKaMH ITOCTPOEHHUS U PEIICHUS] MATEMAaTUYECKUX MOZENIeN MPUKIIAIHbIX 3a/1aY;

crrocodamu OLCHUMBAaHHUA 3HAYHUMOCTHU U Hp&KTH‘-ICCKOfI IMPUTOAHOCTHU IMOJTYUYCHHBIX pEC-

3yJlbTaTOB




4 CTpyKTYpa U coiepKaHue TN CHUTITHHBI

OO0mmas TpyI0eMKOCTh UCIUILIINHBI cocTaBisieT 21 3a4eTHBIX eMHuUIL, 756 aka. u., B TOM YHCIIE:

— KOHTaKTHas pabota — 426,9 akaji. 4acos:

— ayaurtopHas — 414 akan. 4acos;

— BHeayauTopHas — 12,9 akan. gacoB
— caMocTosTenbHas padoTa — 257,7 akaj. 4acos;
— TOATOTOBKA K dK3aMeHy — 71,4 akan. gaca.
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Pazgea 1. Di1eMeHTHI JIMHEHHOH, BEKTOPHOH aJredOpbl U AaHAJTUTHYECKOH reoMeTPUH
1.1. Jlunetinas anrebpa: Mar-| 1 | 8 16/116 14,1 |- moAroTOBKA K MPAKTHYECKUM 3aHSTHSIM, - aynuTopHas koHTposibHas |OK-1-
pUllbl U JEHCTBUS HAJ HUMH. - CAaMOCTOSITEIILHOE U3yUeHUE JTUTEPATyphl — cocTaBie- |padota (AKP) Nel «Hyme- |3yB,
Onpenenurenn  KBaapaTHBIX Hue KoHcrnekTa Nel «/[oka3aTenbcTBO CBOMCTB OIpese- |BOM Cpesy, OIIK-4 —
MaTpHll, paHT MaTpUIlbl, 00- JUTETS, - MPOBEpPKa UHIUBUIYAIbHBIX |3YB
patHas ~ marpuna. Meroa - oinosineHue PI'P Nel «Matpuust. Onpenenureny. 3aJlaHuil, KOHCYJIbTAIlUU TI0
l'aycca pemenust cucrem Ju- Cucremsly, pemenuto PI'P Nel,
HEWHBIX anredpanvecKux - CAMOCTOSITEILHOE U3yUEHUE JIUTEPATYPHI — COCTaBIIE- |- MpoBepKa KoHcrekTa Nel
ypaBHeHuii. Teopema Kpone- Hue KoHcrekTa No2 «JIuHelHble BEKTOpHBIEC TIPOCTpaH- |«CBOICTBA OMIPEICTUTENS,
kepa-Kanennu. OnHOpoHBIE ctBa. JInuHelHbI onepaTopy, - MpOBepKa yueOHOM KapThl
CUCTEMBI. - cOCTaBJIeHHE y4eOHOM KapThl o TeMe (kpaTkas cu-  |«JIuHeiiHas anreGpay,
cTeMaTHh3aIis U3y4eHHOT0), - 3anmTa PI'P Nel
- IOATOTOBKA K 3a1uTe TeopeTrndeckoil yactu PI'P Nel.
1.2 BektopnHas anrebpa: nu-| 1 | 4 8/N2 8 |- MOArOTOBKA K MPAKTHUYECKUM 3aHATHUSM, - AKP Ne2 «Bektopsl», OK-1-
HEWHBIE M HEJIMHEWHBIE Olle- - noarotoBka kK AKP No2 «Bekrops, - npoBepka /I3 Nel, kon-  |3yB,
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pamyy HaJa BEKTOPAMH M WX - BeinosiHeHue NJ13 Nel «Bektopei», cyapTanuu 1o ero pemienuto, |OIMK-4 —
CBOWCTBA. - cOCTaBJIeHHE Y4eOHOM KapThl 10 TeMe «BeKTophi». - IpOBepKa yueOHOU KapThl  |3yB
«BekTopb»
1.3. Anamutmueckas reomer-| 1 | 6 14/116 14 |- moAroToBKa K MPAaKTUYECKUM 3aHATHUSM, - npoepka M3 Ne2, kon-|OK-1-
pUs Ha TUIOCKOCTH W B TIPO- - BemonHeHne MJI3 Ne2 «AnanmThdeckas Te€OMETpPHs |CYIBTAIAN 0 €ro PEIICHHUTO, |3YB,
CTpaHCTBE Ha IUIOCKOCTH U B ITPOCTPAHCTBE, - mpoBepka yueOHo# kaptel  |OIIK-4 —
- cocTaBlieHHe yueOHO# KapThl o TeMe «IIpsmbie, «IIpsimMbIe, IIIOCKOCTH, KPU-  |3YB
MIJIOCKOCTH, KPUBBIE 2 TIOPSIAKA» BbI€ 2 TTOPSIKA
HToro no pazaeny 1| 18 38/M14 | 36,1 AKP Nel, 2,
PI'P Nel, U/I3 Nel u Ne2
Pa3nen 2. BBeieHue B MaTeMaTH4YeCKHUIl aHAIN3
2.1. Ilpenen ¢ynkuuu omHout| 1 | 4 8/1N2 8 |- MoAroToBKa K MPAKTUYECKOMY 3aHAITHIO, - IpoBepKa WHIUBHUAyaTbHBIX | OK-1-
MepeMEHHOM - BeinosiHeHue MJI3 Ne3 «IIpenen. HenpepblBHOCTD. 3aJlaHUM, KOHCYJbTAIMU 10  |3YB,
KowmriekcHbie ynciay, pemennto MJI3 No3, OIIK-4 —
- cocTaByieHue yueOHol kapthl «IIpenensi» - 3yB
2.2. HenpepbiBHOCTh (yHK-| 1 | 2 4 4 |- mOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO, [Tposepka unauBuayanbubix |OK-1-
MU OJTHOW MIEPEMEHHOMU - BoinonHeHue MJI3 Ne3 «lIpenen. HempepbIBHOCTS.|3a1aHul, KOHCYJAbTALUU 110 |3YB,
KommnnekcHeie uncnay, pemennro MJI3 Ne3 OIIK-4 —
- COCTaBJICHHE Y4eOHOH KapThl [0 TeMe 3yB
2.3. KommnekchHele wuymcna.| 1 | 2 4 4 |- moAroToBKa K KOHTPOJILHOM padoTe, - KOHCYJIbTAIMH 110 pele- OK-1-3ys,
Pemrenne anreOpanvdeckux - einosiHeHue MJ13 Ne3 «IIpenen. HenpeprIBHOCTS. Huto M3 Ne3, OIIK-4 —
ypaBHeHUM Haj nojieM C KomMmexkcHbie unciia - AKP Ne3 «IIpenen ®OID» e
Hroro no pasgeny 1| 8 16/12 16 AKP Ne3, UJI3 Ne3.
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Paznen 3. IuddepenuuanbHoe ucuucjienne GyHKIUN OTHOI nmepeMeHHOi
3.1. Onpenenenne npousBon-| 1 | 2 4/12 4 |- camocrosiTeNbHasA paboTa ¢ IUTepaTypoil — KOHCIEKT |- IPOBEpKa KOHCIEKTa, OK-1-
HOHM (pyHKIIMM B Touke. ud- Ne3 «3amaum, mpuBoAsAIIME K TIOHATHIO TPOU3BOJHON, |- KOHCYJIBTALMU IO peIe- 3yB,
dbepeHmman, ero reoMeTpude- - IOJTOTOBKA K MTPAKTUYECKUM 3aHATHSM, Huto PT'P No2, OIIK-4 —
ckuil cmbicn  ['eoMmerpuue- - BeimosiHeHue PI'P Ne 2 «IIpownsBoHas u €€ mpumMeHe- |- MpoBepKa ydeOHOM KapThl  |3YB
CKUHM U MEXaHUYECKUUN CMBICHI HUE,
npou3BoHOM. [IpaBuia aud- - cocTaBlieHHue yueOHo# kapThl «[Ipou3BogHaN Y,
dbepeHupoBanuss U TabIUIIA - IOJITOTOBKA K KOHTPOJIbHOH padoTe AKP Ned
IIPOU3BOIHBIX
3.2. HuddepenumpoBanne| 1 | 2 4/12 4 |- IOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, - AKP Ne4, OK-1-
HESIBHO U MapaMEeTPUYECKU - BeinoJiHeHue PI'P Ne 2 «IIpousBosiHast u €€ npuMeHe-|- KOHCYJbTAllMU IO pelie-|3yB,
3amaHHbIX  (QyHKOwi. Jlora- HHEY, Huio PI'P Ne2, OIIK-4 —
pudmudeckoe auddepeHIu- - cocTaByieHue y4eOHo kapthl «IIpousBoaHasy, - npoBepka PI'P Ne2 «IIpo-|3yB
poBaHue - IOArOTOBKA K 3aiutre PI'P No2 HW3BOJHAA U €€ MPUMEHEHUEY,
- 3ammuta PI'P Ne 2
3.3. IIpomsBoansie u mqudde-| 1 | 2 2/12 2 |- IOATrOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - KOHCYJIbTAI[MU IO pelie- OK-1-
pEeHUHAIBl  BBICIIUX IOPSA- - BoimosHenue PI'P Ne 2 «[IpousBoanas u e€ mpuio-|uuto PI'P Ne2, ero mpoBepka |3yB,
KOB. Ocn. TEOPEMBI KEHUD, OIIK-4 —
mudd. ucuncnenus. Gopmyna - cocTaByieHue y4eOHo# kapThl «IIpousBoaHas 3yB
Tennopa. IIpasuno Jlonurans
3.4. Uccnenosanue ¢ynkumit| 1 | 4 8/16 8 |- MOATrOTOBKA K MPAKTUYECKOMY 3aHATHIO, - npoBepka PP Ne 2 mero  |OK-1-
C IOMOIIBI0 TU( hepeHIanb- - BeimosiHeHne PI'P Ne 2, 3amuTa 3yB,
HOT'O MCUUCJIEHHUS - COCTaBJIeHHME KOHCIEeKTa «JloKa3arenbCcTBO TeopeM|- mpoBepka yuebHoil kaptel |OIIK-4 —
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Pouns, Jlarpanxka, Ko, @opmyna Teinopay, 3yB
- cocTaBiieHue yueOHoM KapThl «IIpon3BoaHas npu mo-
CTpOoeHUH rpaduka GyHKIIUN»
Hroro no pazneny 10 18/112 18 AKP Ned, PI'P Ne2, xon-
CIIEKT, yueOHasl KapTa.
OK-1- 3ys,
HToro 3a cemecTp 1| 36 72/A28 | 70,1 3ager OIIK-4 -
3yB
Pa3nen 4. UnTerpanbHoe ncuncieHue GyHKIUH OJHOH MepeMeHHOM|
4.1. TIlepooOpa3nas ¢yHk-| 2 | 2 4/12 2 |- MOATOTOBKA K MPAKTUYECKOMY 3aHSITHIO, - KOHCY/IbTAIIUH TI0 pellie- OK-1-
uusi. HeonpeneneHnuelii uHTE- - BeimostHeHHe PI'P Ne3 «Heompenenennbiit u onpene- | Huto PI'P Ne3, 3YB,
rpaj U €ro OCHOBHbBIE CBOMCT- JICHHBI HHTErpaD», - mpoBepka PI'P Ne3 OIIK-4 —
Ba. Tabnuma HeompeneneH- - noarotoBka k AKP Ne5 «Metoibl uHTErpupoBaHusy, 3yB
HBIX MHTETPaJiOB OT OCHOB- - coCTaBJIeHHE Y4eOHOM KapThl «MeToIbl HHTETPUPO-
HBIX DJIEMEHTapHbBIX QYHKIIUN BaHU»
4.2. OcCHOBHBIE METOALI WH-| 2 2 4/12 4 - IOJrOTOBKA K MPAKTUYECKOMY 3aHATHUIO, - KoHCynbTanuu 1o peme-|OK-1-
TErPUPOBAHUS. Metonbl - BeinmonHeHue PI'P No3, Huro PI'P Ne3, 3yB,
HEIOCPEACTBEHHOTIO UHTE- - noarotoBka k AKP Ne5 «Metonbl nHTErprpOBaHus», |- npoepka PI'P Ne3 OIIK-4 —
rpupoBanus. MHTerpupona- - coCTaBJIeHHE y4eOHOM KapThl «MeTO Ibl UHTErPUPO- 3yB
HUE 3aMEHOHN NEpEMEHHOU U BaHU»
0 YacTsIM
4.3. OcHOBHBIE MeTOAbI WH-| 2 | 2 412 4 |- mOArOTOBKA K MPAKTHUYECKOMY 3aHATHIO, - KOHCYJIbTAIMH 110 pele- OK-1-
TerpupoBanus.  Murerpupo- - BbinosiHeHue PI'P Ne3, Huto PI'P Ne3, 3yB,
BaHUe Jipobeit - noarotoBka kK AKP Ne5 «Metonpl nHTErpUpOBaHusy», |- mpoepka PI'P Ne3 OIIK-4 —
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- COCTaBJIEHHE Y4eOHOM KapThl 3yB
4.4. OcHOBHBIE MeTOABI WH-| 2 | 2 4/12 4 |- mOArOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - AKP Ne§, OK-1-
TerpupoBanus.  MHTErpupo- - BeInogHeHue PI'P Ne3, - KOHCYJbTAllUl II0 pelle-|3YB,
BaHWE TPUTOHOMETPUUECKUX - noarotoBka k AKP No5 «Metoasl unterpupoBanus», |HUt0 PI'P Ne3, OIIK-4 —
YU UppalMOHAJIbHBIX BBIpaXKe- - COCTaBJICHHE y4eOHOM KapThI - mpoBepka PI'P Ne3, 3yB
HUN - IpOBEpKa y4eOHON KapThl
4.5. OnpeneneHHpld uHTE-| 2 | 2 4/12 4 |- IOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - KoHcynbTammu 10 pemre-| OK-1-
rpai. 3agayu, OPUBOIAIINE K - Bpimosiaenue PI'P Ne3, Huio PI'P Ne3, 3YB,
MOHSTHUIO OMPEICICHHOTO WH- - cocraBiieHHe y4eOHOU kapThl «IIpunoxxenus ompese-|- npoBepka PI'P Ne3d OIIK-4 —
terpana. ®opmyna HelotoHa- JICHHOTO MHTErpaia» 3yB
Jleitoauna. CaoiictBa. Meto-
JIbl UHTETPUPOBAHUS
4.6. HecoOcTBeHHbIC uHTETpa-| 2 | 2 4/12 4 |- mOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - KoHCynbTanuu 1o peme-|OK-1-
Jpl.  AOCOMIOTHAsA  CXOOU- - BeinmonHeHue PI'P No3, Huio PI'P Ne3, 3yB,
MocTb. [lpu3Haku cxoaumo- - CaMOCTOATEJIbHOE HM3yY€HHUE JIUTEepaTypbl: KOHCHEKT|- mpoBepka PI'P No3, OIIK-4 —
CTH. «[Ipu3HaKku cXO0IUMOCTH HECOOCTBEHHBIX MHTETPAJIOB)» |-TIpoBepKa KoHcmekTa «llpu-|3yB
3HaKM CXOJMMOCTH Heco0-
CTBEHHBIX MHTETPAJTIOBY,
- 3anuTa PI'P Ne3
Hroro no pasneny 12 24/112 22 PI'P Ne3, AKP NoS, koH-
CIIEKT, y4eOHbIe KAPThI

Pa3nen 5. luddepenuuaibuoe ucuucieHue GyHKIuii HecKoJIbKUX nepeMeHHbIX (DHIT)
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5.1. Ompenenenne OCHOBHBIX| 2 | 2 4 4 |- caMOCTOSITeNIbHOE H3YyYEHHE JIUTEepaTypbl MO TEME:|- MPOBEpPKa KOHCIEKTa, OK-1-
nonsatu. Ilpegen u Hempe- Hanucanue KoHcmekTa «OCHOBHBIE CBOMCTBA (hYHKITHH, 3yB
peiBHOCTE DHIL. OcHoBHBIE HETIPEPBIBHBIX B 3aMKHYTOU 001aCTH.
cBOiicTBa (YHKIMH, Hemnpe-
PBIBHBIX B 3aMKHYTOH o0a-
CTH.
5.2. YacTHbIe MPOU3BOJHBIE U| 2 | 2 4/12 6 |- MOATrOTOBKA K MPAKTUYECKOMY 3aHITHIO, - KoHCynbTHpOBaHHE To pe-|OK-1-
MPOM3BOJIHAST 10 HAarpasJe- - BemoHeHue MJI3 Ned «/Iluddepennmanproe ncuwmc-|menuro N3 Ned, 3yB,
Huto. KacarenbHas miI0CKOCTh nenue OHIDy, - mpoBepka BeimosHeHus|OIIK-4 —
U HOpMajb K ITOBEPXHOCTH. - cocraBiieHue yueOHo# kapTel « DHID» N3 Ned 3yB
['eomerpuuecknii cMbICT qUb-
depennmana. Ilpusznak nud-
(bepeHIpyeMOCTH.
5.3. TlpowsBomHas cioxHOW| 2 | 2 4/12 4 |- mOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - KOHCyJabTHpoBaHue 1o pe-|OK-1-
¢byHkuu. YactHble TPOU3- - BeinosiHeHUE M /I3 Ne4, meauro NMJ13 Ne4, 3yB,
BoJHbIE U JuddepeHIInabl - cocTaBiieHue yueOHoi kaptol «OHID» - mnpoBepka BbinonHeHus|OIIK-4 —
BhICIIUX TOpsAnkoB. Judde- W13 Ne4, 3yB
PEHIIMPOBAaHUE HEABHO 3aJaH- - TpoBepka y4yeOHOH KapTsl
HBIX (PyHKIMIA. «®PHII»
5.4. Ilonatne 06 oskctpemy-| 2 | 4 8/12 6 |- HOArOTOBKA K MPAaKTUYECKOMY 3aHSTHIO, - KOHCyNnbTHpoBaHHe 1o pe-|OK-1-
Max (GYHKIMA MHOTHX Hepe- - BoinosiHeHue 1J13 Ne4, menuto 1J13 Ne4, 3yB,
MEHHBIX. - coctaBiieHue yueoHol kaptel «@HII» - mnposepka BeimosiHeHus | OIIK-4 —
W13 Ne4, 3yB
- TpoBepka y4yeOHOU KapThl
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Pasnern/ tema
TUCHUTIINHBI

Cemectp

AynutopHas
KOHTaKTHas paboTa
(B akajn. yacax)

JICKOINUN
Jabopar.

RAHATUA
IIPaKTUY.

3aHATUA

CamocrosiTenpHas pa-
0oTa (B aKaJ. yacax)

Bun camocrositennnHONM
paboThI

dopma TeKylero KOHTpOJs
YCIIEBAEMOCTH U
MPOMEKYTOUYHOM aTTECTaLNKN

Kop 1 cTpyKTypHBIT
BJIEMEHT
KOMIIETEHITUH

«DHII»

Hroro no pazneny

10 20/116

20

N3 Ne4, koHcnekT, yued-
Has kapra «©HII»

Paszpnen 6. UuTerpanbHoe ucyuciaeHre PyHKIU HeCKOIbKNX nepemMeHHbIx (@ HIT)

6.1. JIBoiiHoii uHTErpasiuero| 2 | 6 12/12 10,2 |- moAroTOBKA K MPAKTHYECKOMY 3aHSATHIO, - KoHcynbTammu 10 pemre-| OK-1-
OCHOBHbIE CBoMcTBa. CBene- - BeimosHeHue MJ13 No5 «KpartHbie nHTErpasis, Huro MJI3 Ne5, 3YB,

HHE JBOMHOTO HHTErpaja K - CaMOCTOATENIFHOE HM3YyYCHHE JIUTEpaTyphl: KOHCIEKT |- mpoBepka M]3 No5, OIIK-4 —
MOBTOPHOMY HMHTErpaiy. Teo- «CBoiicTBa IBOMHBIX U TPONHBIX UHTETPAIOBY -IpoBepKa KOHCIIEKTa |3yB

peMa O cpeaHeM 3HAYEHUHU. «CpolicTBa  JBOMHBIX U

3amMeHa MepeMEeHHBIX, Iepe- TPOMHBIX UHTETPAJIOBY

X0l B JBOMHOM HHTErpaje K

MOJIAPHBIM KOOPAMHATAM.

6.2. Tpoiinoit muaTerpan u ero| 2 | 4 8/N4 8 |- moAroToBKa K MPaKTUYECKOMY 3aHSTHIO, - KoHCynbTanuu 1o peme-|OK-1-
cBoiicTBa. CBeeHUE TPOUHO- - Boinosinenue MJ13 No5 «KpatHbie HHTErpais) Huto 13 Ne5, 3yB,

ro MHTErpajia K HOBTOPHOMY - mpoBepka NJI3 Ne5 OIIK-4 —
UHTErpajly. 3aMeHa NepeMeH- 3yB

HBIX, [I€peX0]l B TPOUHOM HH-
Terpasne K HWIMHIPHUYECKUM U
cheprueckuM KOOpAMHATAM.
[lonsiTE O MHOTOKpPATHBIX
WHTETpasax.
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6.3. I'eomerpuueckne u wme-| 2 | 4 8/n4 8 |- BemonHenue 13 No5 «KpaTHbie HHTETpaiby, - npoBepka NJI3 Ne5, OK-1-
XaHUYECKHe MPUIIOKEHUS - cocTaBiieHHe y4eOHo# kapThl «IIpuiioskeHust KpaTHBIX |- MPOBEpKa yueOHON KapThl  |3YB,
KPaTHBIX UHTETPAJIOB. HHTETPAIOB) «[Ipunoxenus kparupix uH- |OIIK-4 —
TErpajoBy» 3yB
HToro no pazaeny 14 28/110 | 26,2 N3 Ne 5, yueOHasi kapra
«IIpuJio:keHus1 KPaTHBIX
HHTErpajioB»
OK-1-
3yB,
HTroro 3a cemecTp 2| 36 72/128 | 68,2 IK3aMeH
OIIK-4 —
3yB
Pa3nen 7. O6bikHOBeHHbIE TH( G epeHnuaibHble ypaBHeHus (O/1Y)
7.1. O6bikHOBeHHBIC mudde-| 3 | 4 6/12 6 |- MOArOTOBKA K MPAKTUYECKOMY 3aHSITHIO, - KoHCynbTHpOBaHuEe 1o pe-|OK-1-
pEeHUIHATBHbBIC YpaBHEHUA - BeinosiHeHue PI'P Ned «/luddepenunanbusie ypaBHe-|menuto PI'P Ne4, 3VB,
MepBoro mopsjaka. I'eomerpu- HUA, - mpoBepka Boinonnenus: PI'P|OIIK-4 —
yeckuil cMmbicn auddepeHim- - cocTaBieHue y4eOHol kapThl «JlY mepBoro nopsjaka:|Ned, 3yB
aIbHOIO YpaBHEHUS MEPBOIO THUIIBl U METOJIbI PELLICHUSD, - AKP Ne6 «/1Y nepBoro 1mo-
nopsaaka. MeToasl pelieHus - moarotoBka kK AKP Ne6 «/Iuddepennmanbubie ypas-|psaka»
g depeHInaTbHbIX ypaBHe- HEHUS MEPBOTO MOPSAKa
HUU NIEPBOTO MOPsSIKA.
6.2. 1Y Bbiciux nopsakos,| 3 | 2 3/M1 2 |- HOArOTOBKA K MPAaKTUYECKOMY 3aHSTHIO, - KOHCyNIbTHpoBaHHe mno pe-|OK-1-
CBOJAIIMECH K IIEPBOMY - BoinosiHeHue PI'P Ne4, mernto PI'P Ne4, 3yB

- cocTaBjieHue yueOHOH KkapThl «/[Y mepBoro mopska:
THUIIBI U METOJIbI PELLICHUSD)

- mpoBepka BbinonHeHus PI'P
Ne4,

13
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- MpOBepKa yueOHOU KapThl
7.3. Jluneiiupie muddepenim-| 3 | 10 15/15 14 |- moAroToBKa K MPaKTUYECKOMY 3aHSTHIO, - KOHCyJbTHpoBaHue 1o pe-|OK-1-
aJIbHBIC YpaBHEHHs N-TO MOPS/- - BeimostHeHUEe PI'P Ne4, meanio PI'P Ne4, 3VB,
ka.  JluHeiiHoe  OXHOpOIHOE - cocrayenne yue6HOU KapThl «JIHJY BeICIIMX MMO-|- mpoBepka BhimonHenus PI'P|OIIK-4 —
ypasuenne. OCP.  Onpenemn- PAIKOB C TIOCTOSIHHBIMH KO3 dHUIIMEHTaMH: MeTObI|Ne7, 3yB
Tenk Bporckoro. HEOHH‘J)%'IHI?G peIIeHHs» - TpoBepKa y4eOHOH KapThl
nmuneliHoe ypashenne (JIHAY), «JIHIY BbICIIMX TOPSIKOB C
BHJ OOIIero pemeHus. Merton
MOCTOSTHHBIMH KO3 pHIreH-
Bapualnun INpou3BOJIBHBIX ITOCTO- .
saapiX. JIHIAY ¢ mocTosHHBIMHU TaMu: METOJBI pEILICHSD
kod(purmeHTamMu
7.4. Metonpl pemeHuss cu-| 3 | 4 6/114 6 |- MOArOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - KOHCyJbTHpoBaHue 1o pe-|OK-1-
creM  auddepeHranbHbIX - Boiionuenue PI'P Ned, mrenuio PI'P Ne4, 3yB,
ypaBHeHHii 1-ro mopsiKa - cocTtaBienue y4uebHoit kaptol «JIHY BpIcIIMX mOPSAKOB C|_ nposepka PI'P Ne4, OIIK-4 —
IIOCTOSAHHBIMU Kan)q)HHHeHTaMI/I. METOJbI pEHICHUS. CTPYK- - 3amUTa PI'P N94. 3YB
Typa OOIIEro perieHus,
- noaroroska Kk 3anmre PI'P Ne4
Hroro no pasgeny 20 30/H112 28 PI'P Ne4, AKP Ne6, yueo-
Hble KapThl
Pa3nea 8. Psaigbl. 'apMoHnyecknii ananus
8.1. Uucnossie psaasl. OcHOB-| 3 6 9/13 8 - IOJrOTOBKA K MPAKTUYECKUM 3aHATHUSAM, - AKP Ne7 «Cxomumocts ync- |OK-1-3ys,
Hble TTOHATUSA. [Ipu3Haku cxo- - BeinosiHeHne PI'P Ne5 «Psanpi», JIOBBIX PsIIOBY, OIK-4 -3y
JUMOCTH. AOCONIOTHAst CXO- - COCTaBJICHHE Y4eOHOM KapThl IO TEME, - KOHCYJIPTAllMH IO PCIICHUIO
JTUMOCTD - noarotoBka kK AKP No7 «HucnoBsie psab» PTP Neb,
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- MOATOTOBKA K 3aIIuTe TeopeTrueckoit gactu PI'P Neb5. |- mposepka yqeOHOM KapThl,
- 3amuta PI'P No5
8.2. DyHKIMOHATBHBIC PsAAbL| 3 | 6 9/U3 8 - TIOJITOTOBKA K TPAKTUYECKUM 3aHSATHSM, - KOHCYIbTanuy 1o pemennto  |OK-1-3ys,
Crenennple psagsl.  Cxonw- - BeinosiHeHue PTP Ne5 «Psizpiy, PT'P Ne5, OIK-4 -3y
MOCTb: paguyc U o0nacThb - COCTaBJIEHHE yUeOHOI KapThl 1o Teme (KpaTkas cu- |~ IPOBEPKA yueOHOH KapTl,
cxoaumocTH. Psanel Teiinopa cTeMaTH3alus H3y4eHHOTO), - samura PI'P Ne5
u Makiopena. [lpunoxenus - TIOJITOTOBKA K 3a1uTe Teoperndeckoi yactu PI'P No5
CTENIEHHBIX PSJOB
8.3. Pager dypre. Teopema| 3 | 4 6/12 6,2 |- MOArOTOBKA K MPAKTUYECKUM 3aHSATHSM, - KoHcynpTanuu 1o PI'P Neb, OK-1- 3ys,
Jupuxie - BeinosiHeHne PP Ne5 «Psapi», - POBEpKa y4eOHON KapThl, OIIK-4 -3y
- coCTaBIJICHUE y4eOHOl KapThl 10 TeMe (Kpatkas cu- |~ 3ammTa PI'P NeS
CTeMaTH3aIus U3Y4eHHOTO),
- IOJITOTOBKA K 3aluTe TeopeTndeckoi yactu PI'P No5
Hroro no pasgeny 3| 16 24/18 22,2 PI'P N5, AKP Ne/, yue0-
Hasl KapTa
HTroro 3a cemectp 3| 36 54/122 | 50,2 JK3aMeH OK-1- 3ys,
OIIK-4 -
3yB
Pa3nen 9. diiemeHTHI TeOpUU PYHKIMI KOMILJIEKCHOM NepeMEHHOM
9.1. Tousartue PKII. Ocnos-| 4 4 4 4 - MOJITOTOBKA K MPAKTHYECKUM 3aHSITHUSM, - KOHCYJITAIMH T10 Pelle- OK-1- 3yB,
Hble snementapusie  DOKIL - BoinonHeHne I3 Ne6 «DKID», auto UJI3 Ne6, OIlK-4  —
3yB

[Ipenen u HEMPEPHIBHOCTE.

- cocTaByieHHE y4eOHOM KapThl IO TEME,

-CaMOCTOSITENIEHOE N3Y4YEHUE JINTEPATypPhl — COCTABIEHUE
koHcnekTa «lIpenen u menpepriBHOCTE OKII. Kondopmubie
0TOOpaKEHUS

- IpoBepKa yueOHO KapThl,
- IPOBEPKA KOHCIIEKTA
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9.2.  Huddepenuupyemocts| 4 | 4 4 4 |- HOIrOTOBKA K IPAKTHYECKUM 3aHSTHSIM, - KOHCYyJIbTanuu 1o peunienuto | OK-1- 3ys,
DKII - Bemonnenne U3 Ne6 «DKII», HJI3 Ne6, OIlK-4 -
- cocTaBJieHHe y4eOHOI KapThl IO TeMe - MpoBepKa y4eOHOH KapThl 3yB
9.3. UnrerpanpHoe ucuucne-| 4 | 5 4/12 4 - MIOJITOTOBKA K TIPAKTHYECKAM 3aHATHSIM, - KOHCyIbTanuu 1o periennio  |OK-1-3yB,
"Hue OKII - Bermoaaerne MJI3 Ne6 «DKII», N3 Neo, OIIK-4 -
- COCTaBJICHUE YIeOHOI KapThI IO TEME - IpOBEpKa y4eOHON KapThl 3YyB
9.4. Panp1. Psan Jlopana. Oco-| 4 | 5 4/12 4 |- HOIrOTOBKA K MPAKTHYECKUM 3aHSITHSIM, - KOHCYyJIbTaluu 1o pemenuto | OK-1- 3ys,
Oble TOUKkd. BeIueTnl. - BeimontHeHue Y13 Ne6 «DKIIy, N3 Neb, OIIK-4 -
- COCTaBJICHUE YIEOHOI KapThI IO TEME - IpOBEpKa yI4eOHON KapThl 3yB
HToro no pazaeny 4 | 18 16/14 16 N3 Ne6, koHCcnIEKT, Yueo-
Hasl KapTa
Pazgen 10. UncieHHbIe METOALI
10.1. Yucnennoe pemenne| 4 | 2 2/12 2 - IOJITOTOBKA K IPAKTHYECKUM 3aHATHAM, - KOHCynbTanuu 1o pernienuto  |OK-1-3ys,
ypaBHeHMit - seimonHenne U3 Ne7 «UucieHHbIe METOIBI» U3 Ne7 OIlK-4 -
3yB
10.2. YucneHHoe MHTETPUPO- 2 2/12 2 - IIOATOTOBKA K TMTPAKTHYECKUM 3aHITHSIM, - KOHCynbTanuu mo penieauto  |OK-1-3ys,
BaHue - Bemonsenne U3 Ne7 «UucneHHbIE METOIBI» U3 Ne7 OIlK-4 -
3yB
10. 3. Yucnennoe muddepen-| 4 | 2 2/12 2 |- IOATOTOBKA K MPAKTHYECKUM 3aHATHSM, - KOHCynbTanuu no penreHuro | OK-1- 3ys,
LIAPOBAHUE - BeimonHeHue M3 Ne7 «HucieHHbIe METOIBI W13 Ne7 OIIK-4 -
3yB
10.4. YwucnenHoe pemenue| 4 | 2 2/N2 2 - MOJITOTOBKA K MPAKTHYECKUM 3aHSITHUSM, - KOHCyNbTanuu mo penieauto  |OK-1-3ys,
CJIAY - BemonHenne M/13 Ne7 «HucnenHbie METOIBI» N3 Ne7 OIlK-4 -
3yB
10.5. Meronq HaumeHbmux| 4 2 2/12 2 - IOJATrOTOBKA K MPAKTUYECKUM 3aHSATHUSIM, - KOHCyNbTanuu mo perieHuo  |OK-1-3ys,
KBaJ[paToB - BeimonHeHue 13 Ne7 «HucieHHbIe METOIBI» N3 Ne7 OIlK-4 -
3yB
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Hroro no pazaeny 4 | 10 10/110 10 N3 Ne7

Paznen 11. DjieMeHTHI TEOPUHU BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTUKHI

11.1. DnemeHTsl KOMOUHATO-| 4 | 2 2 3 |- MOATOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - KOHCyNIbTHpOBaHHE 1O pe-|OK-1-3y
pUKHU - BBITIOJIHEHUE JIOMAIIIHETO 3a/1aHus [ICHUIO IOMAIIIHETO 3aJaHus

11.2. Anrebpa coOwitmii.| 4 | 2 2 3 |- MOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KOHCYJIbTHpOBaHue 1o pe-|OK-1-
Knaccuueckoe, reomerpuye- - BeimoHeHue MJ13 No8 «Teopust BepoSTHOCTH» meHuto MJI3 Ne§, 3yB,

CKO€ M CTaTHCTUYECKOE OTMpe- - mpoepka  BeimonHenus|OTK-4  —
JIEJICHUS BEPOSITHOCTH. AKCHU- W13 Ne8 3y
OMaThKa TEOPUHU BEPOSITHO-

CTeil.

7.3. Teopembl cnoxenus u| 4 | 4 4 5,2 |- IOATOTOBKA K MPAKTHUYECKOMY 3aHATHIO, - KOHCyIbTHpOBaHHe 10 pe-|OK-1-3y,
YMHOEHHS. Y CIIOBHAs BEpPO- - BeinojHeHue UJ13 Ne§ «Teopust BepoATHOCTIY, mennto MJ13 Ne8, OIIK-4 -
ATHOCTb. DopMmyna MNOJHOU -noarotoBka K AKP Ne8 «Cnyuaiinbie coOBITUSY - mpoBepka NJ13 Ne8, 3y
BEPOSITHOCTH U dopmyna - AKP Ne8

baiteca. Cxema bepnymin,

npubmkenus Jlammaca wu

Ilyaccona.

11.4. uckperHoie u Hempe-| 4 | 4 4 6 |- HOArOTOBKA K MPAaKTUYECKOMY 3aHSTHIO, - KOHCYNbTHpOBaHHEe TO pe-|OK-1-
pBIBHBIC CITydyallHblE BEIUYU- - BoinostHeHue M/13 Ne8 «Teopus BepossTHOCTIY mennto MJI3 Ne8, 3yB,

HBl. Pag u QyHkuus pacmpe- - mpoBepka  Bermosuenmsi|ONK-4 —
JiefIeHusl U IUIOTHOCTh. Mare- M]3 Ne§ 3yB

MAaTHYCCKOC OXHNJaHUC )4
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11.5. WsBectHpie pacmpee- 2 - TIOJITOTOBKA K TTPAKTUYECKOMY 3aHSATHIO - KOHCYJIbTHpOBaHWEe 10 pe-|OK-1-
) Y
JIEHUS W MX YUCJIOBBIE Xapak- - eimostHeHue MJI3 Ne8 «Teopust BeposTHOCTIY mernro 1MJ13 Ne8, 3yB,
TEPUCTHKH. HopmansHoe - mposepka  BomonHerns | OTK-4
pacIpesie/icHuE. 13 Ne8 3yB
11.6. 3akoHBI OOJBIIMX YH- 2 - IOJITOTOBKA K MTPAKTUYECKOMY 3aHATHIO, - KOHCYJIbTHpOBaHue 1o pe-|OK-1-
cen. HepaBeHCTBO M TeopeMa - Binosinenue MJ13 Ne8 «Teopust BeposTHOCTI mrenuto MJ13 Ne8, 3yB,
YeoObiména. enTpanbHas - NOpOBEPKa  BBINOJHEHUS OIIK-4
NpeaeabHas TeopeMa. N3 Ne8 3y
11.7. MuoromepHsble ciy4yai- 4 - MOATOTOBKA K MPAKTUYECKOMY 3aHSATHIO, - KOHCyJbTHpOBaHHE 1O pe-|OK-1-
Hble BeaU4MHBL. DyHKIUMU - BeimosHeHue MJ13 No8 «Teopust BepoITHOCTHY menuto MJ13 Ne8, 3yB,
pacrpeseneHusi,  CBOMCTBA. - mpoBepka  BpmosHeHws | OTIK-4
HucnoBble XapaKTEPUCTHUKU. N3 N8 3yB
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1117078
11.8. OcHoBHbIE TOHSATHS Ma- 2/12 - IOJrOTOBKA K PAKTUYECKOMY 3aHATHUIO, - KOHCyJbTHpOBaHHE 10 pe-|OK-1-
TEMATUYECKOW  CTAaTUCTHUKH. - BeimostHeHHE MJI3 Ne9 «DnemeHThl MaTemaTudeckoi (menuro M3 Ne9, 3yB,
CraTucTrueckue OIEHKU Iia- CTaTHCTUKI» - mpoBepka  BpmoHeHms | OTIK-4
paMETpPoOB  pacrlpejielieHus.. W13 Ne9 3yB
Toueunble W WHTEpBaJIbHBIC
OILICHKH.
11.9. JloBeputenbHble UHTEP- 2/n2 - IOATOTOBKA K MPAKTUYECKOMY 3aHSATHIO, - KOHCYNbTHpoBaHHe 1o pe-|OK-1-
BaJIbl JUIA IIapaMETPOB HOP- - BomonHerne M3 No9 «Onements MatemaTnuecko [menunto M3 Ne9, 3YyB,
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MaJIBHOTO pacrpeeneHus. CTaTUCTUKW - mnpoBepka BbmojHeHUs |OIIK-4  —
[TonsiTHE O KpHUTEPHAX MPO- N3 Ne9 3yB
BEPKH CTAaTHCTUYECKUX THUIIO-
TE3.
11.10. Kputnueckas obnacte,| 4 | 4 4/114 6 |- MOArOTOBKA K MPAaKTUYECKOMY 3aHSTHIO, - KOHCyJIbTHpOBaHHE 1O pe-|OK-1-
YPOBE€Hb 3HAYMMOCTH, MOIII- - BoeimostHeHNEe MJI3 No9 «DnemenThl matemaTudeckoit |mennro M3 Ne9, 3yB,
HOCTh Kputepus. Kpurepuit CTaTUCTHKI» - mposepka  Bermosmenms|ONK-4 —
cormacust Ilupcona. Jlumeii- I3 N9 3yB
Has perpeccusi. Koppensiu-
OHHasl 3aBUCHMOCTb JIBYX H3-
MEPUMBIX IPU3HAKOB
Hroro no pazaeny 4 | 26 28/18 43,2 AKP Ne8, /I3 Ne8, M3 Ne9
Hroro 3a cemect 4 | 54 54/N22 | 69, 2
p / ' 3auer
HUTOro mo AUCHMILIAHE 162 252/M100 | 2577 2 3auera (1, 4 cemecTp) u 2

IK3aMeHa (2, 3 cemectp)

N — B ToM ymcIie, 4ackl, OTBEICHHBIE Ha pabOTy B MHTEPAKTUBHOM (opMe.
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5 Ob6pa3oBaTesibHbIe M HHGOPMALMOHHbIE TEXHOJIOTHH

Peanuzanusi KOMIETEHTHOCTHOTO TMOJAXOJa MPeAyCMaTpUBAET HCIOJIb30BaHHE B y4eOHOM Ipo-
[[eCCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHI B COUYETAaHUU C BHEAYAUTOPHOU pabdo-
TOU C 1eTbI0 OPMHUPOBAHUSA U Pa3BUTHs MPO(ECCHOHAIBHBIX HAaBBIKOB 0Oyuatommxcs. COrjacHo .
34 Topsiaka OpraHU3aliy ¥ OCYHIECTBICHHS JEATEIFHOCTH MO 00pa30oBaTeIbHBIM IpoTpaMMaM Oaka-
naBpuaTa Beicuiero oopa3zoBanus (yrB. npukazoMm MOuH P® ot 05.04.2017 r. Ne 301), npu npoBeie-
HUM y4eOHBIX 3aHSATHA OOeCIeYMBaeTCs pPa3BUTHE Yy OOYUYAIOIIMXCS HABBIKOB KOMAaHIHOHW padOTHI,
MEKIMYHOCTHOW KOMMYHUKAIIUH, TPUHATHS PEUICHUN, JTUJIEPCKUX KadecTB, B TOM YHCIE C yYETOM
pPETHOHATBHBIX 0COOEHHOCTEH MPO(dhecCHOHANBHON AEATENbHOCTH BHIITYCKHUKOB U TOTPEOHOCTEH pa-
OoToaTeNnei.

BriOupas Ty Wim HHYI0 TEXHOJIOTHIO pabOTHI ¢ 00yJaIOMIMMHUCS, HEOOXOJMMO UMETh B BHILY, UTO
HanOoJbIIero dPQPeKTa OT ee MPUMEHEHUSI MOXXHO JIOCTHYb, €CIIM YYUTHIBATH eI 00pa3oBaHus, Ha
peann3anyio KOTOPBIX JOJDKHA OBITh HAIlpaBlieHa M30HMpaeMas TEXHOJIOTHS, COJEp)KaHHe, KOTOpOe
MPEJCTOUT TIepeaTh 0OYJaIONIMMCS C €€ TIOMOIIBIO, a TAK)KE YCIOBHSA, B KOTOPHIX OHA OY/IET UCTIONb-
30BaThCH.

B narmeit pabote MbI HCTIOJIb3yeM CIIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTEIHHOIO Mpoliecca,
MPEIoaraeT IpsMyI0 TPAHCISINIO 3HaHUH OT TpenojaBaTels K CTyIEHTY (MPEeHMYIIeCTBEHHO Ha
OCHOBE OOBSICHUTEIbHO-WUTIOCTPATUBHBIX METOJIOB O0y4YeHHs). YueOHasl AeATeIbHOCTh CTY/EHTa HO-
CHT B TaKUX YCJIIOBHUSX, KaK MPABHUJIIO, PENPOTYKTHBHBINA XapaKTep.

@DopMBbl yUEeOHBIX 3aHATHIA:

- MHPOPMAIMOHHAS JICKIHUS — TOCIIE0BaTEIbHOE M3JIOKEHHE MaTepuaia B JUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE MTPEUMYIIECTBEHHO BepOATbHBIMH CPEICTBAMH.

- cemuHap (3amurta PI'P) — Gecena mpenogaBaTenst U CTYACHTOB, OOCYXJICHHE 3apaHee IOJro-
TOBJICHHBIX COOOIIEHUI MO KakJI0My BOIPOCY IUIaHA 3aHATHUS C €AUHBIM JUISl BCEX MEPEYHEM PEKO-
MEHJIyeMO# 00s13aTeIIbHON 1 JOTIOTHUTEIHHON JTUTEPATYPHI.

- IPAKTHYECKOE 3aHSTHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HABBIKOB IO Mpe-
JI0’)KEHHOMY aJITOPUTMY.

2. Texnonocuu npooremnozo ooyuenus. Opranuzanusi o0pa3oBaTeILHOTO MpoIlecca Mpeanoara-
€T MOCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX CUTYallul IJIs1 CTUMYIHUPO-
BaHUS aKTUBHOM MO3HABATEILHOM JESTEIbHOCTH CTYIEHTOB.

DopMbl y4eOHBIX 3aHITHH:

- npoOseMHasl JIeKIUs — U3J0KEeHHe MaTepHana, Mpeanojararoiee nocTaHOBKY MpoOJIEeMHBIX U
JMCKYCCHUOHHBIX BOIPOCOB, OCBEIICHHE PA3IMYHBIX HAYYHBIX MOJXOJI0OB, aBTOPCKHE KOMMEHTAapuH,
CBSI3aHHBIE C PA3JIMYHBIMHU MOJIEJIIMUA HUHTEPIIPETALUN N3y4aeMOT0 MaTepuaia.

- JIEKIHs «BIBOEeM» (OMHApHAs JICKIUS) — U3JIO)KEHHE MaTepuaia B popMe JUaToruiecKoro o00-
IIEHHS ABYX CTYJCHTOB (3apaHee MOATOTOBUBIIMXCS) WM CTY/IEHTA U MpernoiaBarens (Hanpumep, pe-
KOHCTPYKIUSI TMAJNOra MCTOPUYECKUX JIMYHOCTEH — CBHUJETENeH OTKPBITUS KaKOTrO-JIM0O HAyYHOTO
(bakTa; «y4eHOTO» M «IIPAKTHKaA» H T.]I.).

- IpPaKTHUYECKOe 3aHATHE B POpMe MPAKTHUKYyMa — OpraHu3anus yueOHOW paOoThl, HAlpaBJIeHHAS
Ha pelIeHHe KOMIUIEKCHON yueOHO-T03HaBaTeIbHOW 3a7auu, TpeOyIome OT CTyJeHTa MPUMEHEHUs
KaK Hay4HO-TEOPETUYECKUX 3HAHUH, TaK U MPAKTHYECKUX HABBIKOB.

- caMocCTosTelbHas padoTa (C KOHCYIbTAMSIMU MPerojaBaTelis) Ha OCHOBE Keic-MeTona — 00y-
YEeHHE B KOHTEKCTE MOJAEIMPYEMON CUTYyallud, BOCIPOU3BOAIICH peanbHbIE YCIOBHS HAy4YHOU, Mpo-
U3BOJACTBEHHON. OOyuaromuecss JODKHBI MPOAHAIN3MPOBATH CUTYAllMIO, pa3oOpaTbesi B CyTH IpoO-
071eM, PeUI0KUTh BO3ZMOYKHBIE PEIICHUsI M BbIOpaTh Jiyuiiee U3 HUX. Kelickl 6a3upyroTcst Ha peanb-
HOM (paKTHUYECKOM MaTepuase UiH ke MPUOIMKEHBI K peallbHOM CUTYaIiH.

3. Texnonozuu npoexmnozo ooyuenus. OOpa30BaTENbHBIM MPOLIECC MOCTPOEH B COOTBETCTBUU C
JITOPUTMOM TIO3TAITHOTO PElIeHUs TPOOIeMHOI 3a/1aun WK BBINOJIHEHUS yueOHoro 3aaanus. [Ipoekr
MPENoaraeT COBMECTHYIO yue€OHO-TIO3HABATENIbHYIO JESITEIbHOCTh TPYIIBI CTYAECHTOB, HANpaBJIeH-
HYIO Ha BBIPaO0OTKY KOHIICTIIINH, YCTAHOBJICHHE 11eel U 3a/1a4, POpMYITHPOBKY OKUTAEMBIX PE3YNIbTa-
TOB, OIpeJeNICHHE MPUHIIMIIOB U METOUK PELICHHs MOCTaBICHHBIX 3a/1a4, IJIaHUPOBaHUE X0Ja pado-



ThI, TOUCK JIOCTYITHBIX U ONTUMAJIBHBIX PECYPCOB, MOATAMHYIO peaTu3aliio IIaHa padoThl, MPE3eHTa-
IIUIO Pe3yabTaToB paboThl, UX OCMbICIeHHE U pediekcuto. [IpuMeHseTcss B OCHOBHOM ISl IIepexoia
KOMIIETEHIIMH HA YPOBEHb BIIJCHUSI.

OCHOBHBIE THITBI IPUMEHSEMBIX HAMH B 00pa30BaTEIbHON JEATEIHHOCTH MTPOEKTOB:

Hccneoosamenvckuii npoekm — CTpyKTypa NpHOJIKeHa K (popMaTy HAy4HOTO HCCIIEIOBAHUS
(ToKa3aTeNbCTBO aKTYaJIbHOCTH TEMBI, ONpPEICIICHHEe HAYYHOW MpoOJIeMbl, mpeamera U 00BbeKTa Mc-
ClIeZIOBaHUs, IeNiei M 3a7a4, METO/I0B, UICTOYHUKOB, BBIIBI)KEHUE THUIIOTE3bI, 0000IIEHE pe3ybTa-
TOB, BBIBOJBI, 00O3HAYEHHE HOBBIX MpoOsieM). Pesynaprarom siBisieTcs ydeOHas KapTa 1O MOMIYIIO
Haiei 00pa3oBaTENILHON POTPAMMBI.

Teopueckuii npoexm, MPEANIONIATAIONINN B OTJIMYMAE OT MPEIBIAYIIEro, KOHEYHBIH MPOIYKT B
CIIEAYIOIIMX BaPHAHTaX — ra3eTa K UCTOPHUYECKH 3HAYUMOMY «MaTE€MaTHUYECKOMY» COOBITHIO (IIpa3j-
HUK gncna «[lu» u 1.1.); «MaremaTuyeckas» OTKpBITKA (CBOEro poaa yueOHasi KapTa, TOJIbKO Hedop-
MaJIbHO, KPAaCOYHO 0(OpMIIEHHAST; BUJICOPOJIHK «S Haydy Bac pemars ...» U T.I1.

Huppopmayuonnuiii npoexm — yaeOHO-TIO3HABATENbHAS ACATEIIHOCTD C SIPKO BBIPAKEHHOH 3B-
PUCTHUECKON HANpPaBJIEHHOCTHIO (IIOUCK, OTOOP U cUCTeMaTH3alusl HHPOpMaLUK O KAKOM-TO OOBEKTE,
03HAKOMJICHHE YYaCTHHKOB MPOEKTa ¢ 3TOU HHPOpMAIIHEH, ee aHaIn3 U 0000IIeHne 1, HAKOHEII, Tpe-
3EHTAIU 10 MPAKTUUECKOMY MPHIIOKCHHUIO).

4. Ungopmayuonno-komMmyHukayuoHuvle obpazosameivhvie mexuvonoeuu. Opranuzaius odpa-
30BaTENFHOTO IMPOIEcca ¢ MPUMEHEHHEM CIIEIHATH3UPOBAHHBIX MPOTPAMMHBIX CPell M TEXHHYECKUX
cpencTB paboTel ¢ nHpOpMaImei (nHpopMaIoHHyI0 cpeay yauBepcureta MOOIYC MOODLE).

@®opMbI yaeOHBIX 3aHATHH C MCIIOIB30BaHUEM MH(DOPMAIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIO-
TUI:

Jlekuus-BU3yaau3aIis — H3JI0KEHUE COJCPKaHUS CONIPOBOXKIACTCS PE3CHTAINe! (IeMOHCTpa-
e y4eOHBIX MaTepHajoB, MPEACTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CHCTEMax, B T.4. WILTIOCTpa-
THUBHBIX, Tpa)UIeCKUX, ayH0- ¥ BHICOMATEPHAIIOB).

[IpakTueckoe 3aHsATHE B (opMe Mpe3eHTALMH — MPEACTAaBICHUE Pe3yabTaTOB MPOEKTHOMN WM
HCCIIEIOBATENIbCKON AEATEIbHOCTH C HCIIOIb30BAaHUEM CIIEUATM3UPOBAHHBIX POTPAMMHBIX CPE/I.

6 YueOHO-MeTOAMUYECKOE O0ecTiedeHHe CAMOCTOATEIbHOI PadoThl 00yYaKOIIHXCSI

[To mucnmmuimae «MaTtemaTuka» IpeayCMOTpPEeHa ayJUTOPHAs M BHEAYAUTOPHAS CaMOCTOSITEITb-
Has paboTa 00yJaronuxcsl.

AynuTOpHAasi cCaMOCTOsITeNIbHAsL padoTa CTYICHTOB MPEIojaracT pelieHne KOHTPOJIBHBIX 3a1a4
Ha MPAKTHYECKUX 3aHATHSIX.

Ilpumepnuie ayoumopnuvie konmpovhuie paoomut (AKP):
AKP Nel «HyseBoit cpe3» - TecT ¢ Bapuantamu EI'D.

AKP Ne2 «BekTopbp»

JlaHbI KOOPAMHATHI BEPIIMH UpamMuIbl AAAA, !
A(53:6), A(221), A(-L0:1), A (-46-3).
Haiitu:

1) anmuny pedpa AA,;

2) yron Mexay pedpamu AA, u AA,;

3) yroa mexny peOpom AA, U rpaHbio AAA;;

4) mnomaas rpanu AAA;;

5) o0BbeM mupamMubL.

AKP Ne3 «IIpenesibi»

BLILII/ICJ'II/ITI) HpeI[eJ'IBI:
. X2 4+3x% +2x 22X+ X% +5
1L lim—————, 2. lim ———,
x>2 X°—X—-6 x> 3% —X+1
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3 2
3. lim —% X 4. 1im-9%_ 5 lim xctg5x
oo 2x2 —1 2x+1 x>=2 (X +2) x>0

8. HccnenoBaTh Ha HENPEPBIBHOCTD

f(x):{X—BeCJlu x <0

5 ecau x>0

AKP Ned «IIpousBoanas

1. Haiigure nepByro NPOU3BOAHYIO OT (DYHKIIHNA:

a) {X—\/I—ZS'[ ) 6) y=X~C053X, B) y:w_5.|ogzx+3

y = arccos5t + 7, X" +2x+1

Y= 5+ _ 2arctg (4x2 + 3x)_

2. CocTaBbTe ypaBHEHHS KacaTenbHOi K kpuBoit XY =4 B Touke X, =1.

3. Brranciure npubmmkenso Y = VX° +8 mpu X =109

cos4x -1
4. Beruuciute pesen no npasuny Jomurans lim TR
x—0 ( 4x _1)

AKP Ne5 «KMetoabl HHTerpupOBaHUsD)
Haiitn HeonpenenéHHbIE MHTETPAJIbI:

2
1) IX X 2\/;+2dx, 2) Isin(3x+l)dx , 3) jsin xXe“*dx , 4) j%x 5)J'xsin(2x)dx

X X*+4x+5

x+2

dx
\/_+1

3x—4
6) | —————=0dx, 7) | xarcsin xdx, 8) 4dx 9) [sin“ 2xcos® 2xdx , 10)
I Vx? —6x+13 I '[ 4)? I I
AKP N6 «/IupPepenunanbHbie ypaBHEeHHsI IEPBOT0 MOPSIAKAY

Pemute 1Y 1-ro nopsizka, mpenBapuTeIbHO BhIACHUB TUM J{VY:
1. ydx+(2x—y*)dy =0.
yZ _ 3X2

4

2. 2—)3(dx+
y y

dy =0.

3. (L+0")dx+ 07 (1-2)dy =0.
y

4. y' —-9x’y=(x"+ x2)y%; y(0) = 0.
5. (y*+xy?)dx+(x* —yx*)dy =0.

AKP Ne7 «CxoauMoOCTh YHCJIOBBIX PSII0OB»

6 8
1. 3anumute popmyiy oOmiero ujaeHa psaga. —+—+-—+—+
3 9 27 81
2
2. [Tonb3ysck HEOOXOTUMBIM MPU3HAKOM CXOJAUMOCTH, TOKa3aTh PACXOIUMOCTD psijia Z g’
n=14N+
00 e_\/H
3. HUccnenosats psig Ha CXOJIUMOCTH, MPUMEHSIS KaKOU-T100 U3 JOCTATOYHBIX MPU3HAKOB

n=1 +N
CXOOIUMOCTH.
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N

(621

) 2
Hccenenosats psan Z(_ 1)n M

| Ha a6COHIOTHYIO )41 YCJ'IOBHyIO CXOAUMOCTb.
n=1 n!

AKP Ne8 «Cayuaiinble cOOBITH
[To Mumenu npousBoauTcst Tpu BeicTpena. PaccMarpuBatotest codbiTus A, B, C — nonananue npu

[IEPBOM, BTOPOM U TPEThEM BbICTpeax. YTo 03HaYar0T COOBITUS A+B+C,4B+Cy

B ypue 12 mapos. Cpeau >tux mapoB 3 Oenbix u 9 yepabix. KakoBa BEpOSTHOCTH TOTO, UTO HAYAa-
4y BBIHYTBIN 1Iap OKaXXeTcs Oesbim?

B pagnoctynuu tpu Mukpodona. st kax1oro u3 mepBeIX ABYX MUKPO(OHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JaHHBIA MOMEHT, paBHa 0,45, a mis tperbero — 0,9. HaiiTu BeposiTHOCTH TOTO,
YTO B JIAHHBIA MOMEHT BKIIFOUEHBI 2 MUKPO(OHA.

B npopaxe umerorcs 6enble 1 KOpUUHEBBIE 1A B COOTHOLIEHUH 2:3, mpruyeM npou3BoacTtso 60%
6enbIxX 1 71% KOpUUYHEBBIX UL AATUPYETCS THEM, IPEIIIECTBYIOUINM JIHIO POJIaXKH, a OCTAJIbHbIE
giilla gatupyrorcs Oosee paHHUMHU unciaamu. [lokynarens 3akas3biBaeT siilla, AaTHPYEMBbIE JHEM,
MPEIECTBYIOLUIUM JIHIO IPOJakH, HE3aBUCHMO OT UX LiBeTa. KakoBa BEPOATHOCTH TOTO, YTO EMY
MPOJIaAYT pelieTKy OenbIX sui?

Teneponnas cerb yupexaenus obcmyxkuaeT 200 aboHEeHTOB. BeposATHOCTh TOTO, YTO B TeUEHUE
MHHYTBI BHYTPU 3TOU CETH KTO-TO KOMY-TO IO3BOHMT, paBHa 0,7. KakoBa BEpOSITHOCTh TOTO, 4UTO B
Te4eHHe MHUHYTHI OyJeT 5 3BoHKOB? KakoBa BEpOSITHOCTh TOTO, YTO B T€UEHHE MUHYTHI OyJeT He
6onee 5 380HKOB? HaiiTu HauBeposTHElIIee YUCIIO 3BOHKOB B TEUEHNE MUHYTHI.

Ilpumepnuie unousudyanvuvie oomawnue 3aoanusn (H/13):
M3 Ne 1. BexkTopHas anreopa

a=(4;-1) b=(-255) c=(12)

1. TlocTpoiiTe Ha TIOCKOCTH BEKTOPHI , , . Halinute ux nuHenHy0

xomGuHaumio 28 +0+3C 2) reomerpuueckn, 6) anamutiyecky.
2. a=(25-3) b=(-40:2) c=Q1-2) Haiirurre:
a) JIMHY BeKTopa &, ero HanpapJIsolKe KOCUHYCHI, OPT BeKTopa & ;
5 ab, ac, b (a+2c)(sa-5b)
B) axﬁ, ax(_:’ BXE’ (5+2(_3)x(3§—56)

pabe, (a+2c)sa-sb)c-2b)
3. a=(4-3) b=(3-25) c=(3-4;2)

. Haiinqute miomaap napaisenorpaMmma, moCTPOSHHO-
ro Ha BekTopax &+ 2b ,; c-3b , I JUIMHBI €TO CTOPOH.

4. TlpoBepsbTe, ABISAIOTCS JH BEKTOPHI a= (1;1;3), b= (3;0;_2), €= (_ 1;1;3) KOMIUTAaHAPHBIMH.

5. Haiinure (3‘_1 + BXE - 25X5 - 56), eciu abc=5 .

N3 Ne 2. AHasIMTHYeCKasi FeOMeTpHs

1. Jlano: My(0; 4); Mo(10; 3); 9=30°% S = (3; 2); 1= (4; -3); Ly ¥~ 47 +3=0;
L, 2x-3y+71=0

A). Hanumute oOrine ypaBHEHUS TPSAMBIX, TPOXOJIAIINX Yepes3
1) Touku Mju My;

2) TOYKy M; mapaiienbHO BEKTOPY S;
3) TOoYKy M nepneHuKyspHo BeKTopy  ;
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4) Ttouky M; mapamienbHo npsMoit Li;
5) Touky M, nepneHIuKyIsIpHO npsiMoit Lo.
b). Haitnure paccrosiHue ot Touku M1 1o npsimoii L, ¢ Tounoctsio 10 0,01.
B). Haiigure: 1) Touky nepeceuenus npsmsix 5) u 6) ¢ Tounoctsro 110 0,01,
2) yroJi MeXJ1y HUIMH C TOYHOCTBIO JI0 0,10.
B tpeyronpnuke ¢ Bepmmnamu A(2,1), B(5,3), C(-6,5) HaliTH [UIMHY BBICOTHI U3 BEPIIUHBI A.
3. Hammcare kaHOHHWYECKHE U TapaMETPUUYECKHE YPaBHEHHS MPSIMOH, IPOXOIAIICH Yepe3 TOYKU
M(2,1,-1) u K(3,3,-1).
4. CocTtaBuTh ypaBHEHUE ILIOCKOCTH, mpoxosiieit uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Haiitu yron mexay npsimoi, npoxozsimeii uepes Touky A(-1,0,-5) u Touxky B(1,2,0), u miocko-
cThi0 X-3y+2+5=0.
6. Jansl BepuHbl TeTpasdapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanumure
1) ypaBHenue miockoctu (ABC),
2) ypaBHEHHE IUIOCKOCTH, mpoxo e yepe3 D mapamensHo (ABC).
3) KaHOHHWYECKHE W MapameTpudeckue ypaBaeHus peopa AD.
b). Haitnure
1) yroxn mexnay AD u DE ¢ TouHOCTBIO J10 0,1%
2) miomaas Tpeyronbarka ABC ¢ Tounoctsio 10 0,01;
3) o00wem TeTpasapa ¢ TouHOCThIO 10 0,01;
4) Beicoty DE ¢ Tounoctsio 10 0,01.
7. OmnpenenuTs TUN U HOCTPOUTH JIMHUIO:

A)x* —9y? +2x+18y+73=0,
B)2x* +3y® —4x+6y—-7=0,
B)y? -4x-2y-3=0.

N

o

. . V4
8. TlocrpoiiTe KpUBYIO B MOJSIPHOM cUCTEME KOOPAMWHAT MO TOYKaM ¢ maroMm A = 8

p=4+2c0s2¢

N3 Ne3. «IIpenen. HenpepbiBHOCTHh. KOMILIEKCHBIE YHCIIA))
1. Haiigute npenensl GyHKIHA:

_xX(x*+2x-1)  (x=2)(xX* +2x+2) . 4-2x
lim—m = lim lim—
a) X—>00 X -1 , 6) x—2 X2_5X+6 ' B) X2 ’\/5)(—6—2’
2 8+15x
I|m (X+1) IIm(SX—lj
F) x—>—1tg (1+ X) ’ I[) x—o\ 5X 4+ 6

2. Uccnenyiite (GyHKIHIO HAa HENPEPBHIBHOCTb, BBISICHUTE XapaKTep TOYEK pa3pbiBa, CICaiTe
yepTex rpaduka GyHKIHH

_L’ X<1,

1 x—-1
a) f()=—, 6) f(X)=4(x-1)?, 1<x<3,
1+4x 4, x>3.

3. BBINOIHUTE JeHCTBHS B aareOpandeckoil Gopme.
4-3i 4 —9i
1), 6=310)-(2-71) 2 3+4i 3) 3i
4. I/I306pa31/ITI> KOMIIJICKCHBIC YHCJjia Ha IIJIOCKOCTHU U 3aIllnucaThb UX B TpHrOHOMeTpI/I‘{eCKOﬁ (bop—

Me.
1). 61 2). =7 3). 1-i 4, —3-i ,5). 7+4i
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o 15 _ H
5. Haittu 2, ecoiu Z=1-1,

3 -
6. HaiiTu Bce 3HaUeHUA V3-i ¥ 1300pa3uTh UX Ha KOMIUIEKCHOH MJIOCKOCTH.

7. PeuTh ypaBHEHUsI

a)32°+72+2=0 ) 2" +62+25=0 ) 22°-62+15=0

U3 Ne 4. « Indpepenunanbroe ucuncienue ®HID»
In (1— — y2)

o

2. HaiiTn 3Ha4eHHs YaCTHBIX MPOU3BOIHBIX (DYHKIIUI B 33JaHHOM TOYKE:

1. Haittu oGmactb onpeenieHust QyHKIUN Z =

A) 2= x% (1) B) z=In (\/; + \/Y) (w1

2
3. Haiitu Z—l:, ecu U =Xy +Sin(X+Yy).
X

4. BIYuCIUTh NMPUOIMKEHHO \5-e%% +203% .

5. Haiiti sxcTpemymsl GyHKIun Z = X° 4+ 2y* —4X — 6y + 2.

Inx In
6. Haiftn mpom3BOIHYIO QYHKIIMU Z = —— — ny B HamnpasyieHuu Bektopa (1;1).

X
7. Ilpu kakux k>0 rpaameHT QyHKIMU Z = (2X + ky)2 MEPICHIUKYISPCH MPAMOit X+ Yy =2.7

8. Haiitn sxcTpemManbHoe 3HaueHne GYHKIHN Z =2X+ Y — Yy —X° npu ycrnoun X + 2y =1.

9. Haiitu HanbonpIiee 3HaueHUEe GYHKITUU B 3aJJaHHOM 00JIacTH:

x>0 X+2y<1
A) 2=Xx-2y+5 y>0 B)z=|n(x2+y2) x>0
X+y<L y >0.

U3 Ne 5. «kKpaTHble HHTErpajabl»
1. HaiiTu nBoiiHOM nHTErpai no oomactu D, orpaHnyeHHON JTHHUSAMMU:

_U(x—Zy)dxdy,D:x=0,y:2X2,X+y=3-
D

X

dx j f(x,y)dy.

1/x

2. VI3MeHUTh NOPSAJOK UHTEIPUPOBAHUS:

N Sy

1 Y
3. IlepeliTn K MONSAPHBIM KOOPAUHATAM U BHIYUCIIUTD: I ydy I dx.
0 1-y/1-y?

4. Haiitu TpoitHO# nHTerpan no teny 7, orpaHMuYEHHOMY ITOBEPXHOCTSIMHU
2

[[Jo¢ - 2)dxdydz, T : x =0, y=0,X=1,X+y=2,2=0.2=xz+y7'
T
2
5. Haiitu 00béM u mioraap noBepxuoctu tena: T ={(X,y,z) :x>0,2x+3y<12,0<z Sy?}

6. Haiitu I.IeHTp Macc OI[HOpOI[HOFO TCIa, OFpaHI/I"ICHHOFO HOBerHOCTHMI/I:
y=4,x*+z>=4y.
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N3 Ne 6. «@yHKIIUM KOMILIEKCHOTO TIePeMEeHHOI0»

1. Haiitu Bce KOMIUIEKCHBIE YHMCIA, YIOBJIETBOPSIONINE 3aJaHHBIM YCIOBUSIM 722 -723 =72,

Haiinennplie uncna 3anucarh B TPUTOHOMETPHUYECKOH | MOKa3aTelbHOU (hopMax.

T

. S i
Beruncnute 3Hauenus pynkuuii: cosi, In(3+4i),e 2, arcsini.
Haiitu kopHu ypaBHeHus1 SIN Z = 3i 1 M300pa3uTh KX HA KOMIUIEKCHOH IJIOCKOCTH.

 wnn

. z
Haiitu o6pa3 nunauu | npu otoOpaskeHnn W= ——.
Z—1

5. BOCCTaHOBUTH aHAJTUTHYECKYIO (PYHKIHMIO 10 €& jeficTBuTenbHoM yactn Re f(z)=3x"y —y?;

f(0)=0.

6. BwruuciuTe uHTErpa I|Z| Rez%dz, L: |Z|=l, Imz>0
L

cos zdz

23

7. Bbluucnute UHTErpa
|z]=1
8. Paznoxwuts B psin Jlopana B OKpeCTHOCTH JaHHOM TOYKU

1
9= @y P

z

6) f(z)=e"t; z,=1.

o €
9. Haiiti ocoOble TOuKH QyHKIIUH, yKa3aTh ux xapakrep f(z)= ﬂ .
2" (72—
z+3
10. BeraucnuTh HHTETpaJT ¢ TOMOIIBIO BHIYETOB I —>az
2= (z+2)

M3 Ne 7. «UucjaeHHbIE METOAbD)

1. Pemnth ypaBHEHHE METOJAMU MTOJOBUHHOTO JEJIEHHUS, XOPI M KacaTellbHBIX: € " —x2.

=2
2. Haiiti MmeTomamu Diinepa u Pynre-Kyrra pemrenue 3agaun Komm: y' =y —X, y(O) =2.
= y,

!

!

X
3. Pemuth 3amauy Komu j1st cucteMbl ypaBHEHUM { X(O) =2, y(O) = 2 MeroaaMu Dijiepa u

Xoiina ¢ marom h=0,1; 0,01; 0,001 na otpeske [0, 2]. O1LEeHUTH MOTPEITHOCTh YHCICHHBIX
[911(S317178

4, MGTOI[OM HaNMMCHBIINX KBAaJApaTOB HaUTH BH/J] 3aBUCUMOCTH 110 CJICAYIOIIUM JaHHBIM:

X 4 6 10 12
v 13 (02 |06 |24

HpOBepLTC HHHCﬁHym " KBaJIpATUIHYIO 3aBUCUMOCTHU. OI_leHI/ITC Kaxxa0¢€ HpI/I6J'II/I)KeHI/I€.

N3 Ne 8. «Teopusi BeposiTHOCTEIH»
3ananue 1.

OmbIT — U3BICUCHHE JIETANIN M3 SIIUKA, B KOTOPOM HAXOAATCS M3AENHs Tpex copToB. COOBITHS:
A — «u3BNIeUEHA JIeTab EPBOTO COpTa»; B — «u3BNeueHa aeTaisp BTOporo copray; C — «u3BieueHa
JeTanb TpeTbero copray. Yto npezacrasistor codoit coositust A+B, A+C, AC, AB+C?
3ananue 2.

['apaepoOmuiia BbIajla OJTHOBPEMEHHO HOMEPKH YETBIPEM JIMIAM, CAABLUIMM B rapiepol cCBOM
el [locne TOro oHa meperyraja BCe HUISANBI M MOBECHIAa MX Hayraja. HaliTu BeposSTHOCTH
CIICAYIOIIHUX COOBITH:
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A — «kaxX0My U3 YEThIPEX JIHUI] rapAepoOIIHIIa BEIIACT €r0 COOCTBECHHYIO LAY,
B — «poBHO Tpu M1 OTyYaT CBOM ILISIIBDY,
C — «poBHO /1Ba NUIIA MMOTYYaT CBOU MIISTIBD).

3ananue 3.

BepositTHOocTh momazaHus B Lenab Hpu oaHoM BeicTpene paBHa 0,001. HailiTu BeposITHOCTB
MOTajaHus B 1IEJIb ABYX U O0Jiee Myib, €CJIM YUCiI0 BeICTpenoB paBHO 5000.
3ananue 4.

BeposTHOCTh U3rOTOBIEHUS W3/€Hs, OTBEUYAIOLIET0 CTaHAAPTY IPU JaHHON TEXHOJIOIMH paBHA
0,8. Haittu BeposiTHOCTB TOTO, 9TO M3 200 M3Aenuii cTaHmapTHEIMU OyayT: a) poBHO 150, 6) ot 140 o
155, B) He menbiIe 165.
3ananue 5.

Tpu aBTOMOOMIISI HampaBieHbl Ha TEPEBO3KY Ipy3a. BeposTHOCTH HCHPaBHOTO COCTOSIHUS
nepsoro u3 HuX pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaliTu BeposTHOCTb TOTO, 4TO POBHO J1Ba
aBTOMOOWJISI TPUTOJHBI K IKCIUTYaTallUH.

3amanmue 6.

HesaBrucnmble OnbITEI MPOJOIKAIOTCSA 0 MEPBOTO MOJIOKUTEIBHOTO UCXOAA, MOCIE Yero Ipe-
KpalmaroTCs. Haittn pAa pacupe€aciaCHuA 4uciia ONBITOB, €CJIIM BEPOATHOCTD IMOJOXUTECIBHOTO NCX0aa
pH KakJ1oM onbite paBHa 0.6 .
3amanue 7.

3amaH psj pacnpeaesieHus ciaydaiHor BenudnHbl X. HaliTu MaTemaTnyeckoe OXugaHuE, JTHC-
MIEPCUI0 U Cpe/IHee KBaJIpaTUYecKoe OTKIOHEeHHE. [1ocTpouTh QyHKIINIO pacipeieeHHs.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3ananue 8.

JInst HenpepbIBHOW CITydallHOW BETMYHMHBI 3a/1aHa QYHKIUS pacTpeeIICHHs F(X). Tpebyetcs
HAWTH IJIOTHOCTBH PacIpeelCHHs f(x), MaTeMaTU4YeCKOe OXHJIAaHHUE, TUCIIEPCHIO, CPEeHEee KBapa-

THYECKOE OTKJIOHEHHUE. BBIUMCINUTD BEPOSATHOCTH TOTO, YTO OTKJIOHEHHWE CIIYYallHOW BEJIMUMHBI OT €&
MaTeMaTHYeCKOTO OXKUIaHUs OyneT He Oojiee CpeIHero KBaJApaTHUECKOro OTKIOHEHHUs. ITocTpouTh

rpaduk QyHKIHA.

0 ,  x<0
F(x) = 1-(1—c052x) , 0<x<Z
2 2
1 :
X>=
2
3amanue 9.

Jl5is HenmpepbIBHOM CiydaifHO# BETMYMHBI 33J]aHa MIIOTHOCTh paclpeeieHus f(X). TpeOyercs
HaWTH napamerp a, GyHKIHIO pacrnpeaeeHus F(X), MaTeMaTHYeCKOe 0KHJIaHUE, JUCIIEPCUI0, CPe-
HEKBAJIPaTUYECKOE OTKIOHEHHE.

0 , Xx<0
ax? , 0<x<?2
f(x)= 2
a-(4—x) ,2<x<4
0 , X>4

3amanue 10.

CrnygaitHoe OTKJIOHEHHE pa3Mepa JeTalli OT HOMUHAJA paclpeieNieHO 0 HOPMAILHOMY 3aKOHY
¢ mapameTpamMu & U o . CTaHJAPTHBIMU SIBISIFOTCS T€ AETAJH, ISl KOTOPBIX OTKIOHEHHSI OT HOMUHAJa
neXaT B MHTEpBalie (a —a;a+ a). 3anucate GopMyny MIOTHOCTH paclpeAeNeHus] U MOCTPOUTH Tpa-
(UK MIOTHOCTH pacpe/esICHuUs.
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CKobKO HE00X0JMMO M3TOTOBUTH JETajeid, YTOObI C BEPOATHOCTHIO HE MEHee [ Cpeau HHUX
ObLTa XOTs OBl OJIHA CTaHIAPTHAS?

a=0;, 0=0.05 a=0.06; p=0.97
3ananue 11.

3aKOH pacIpesieleHusl CUCTEMbl AUCKPETHBIX CIIy4allHbIX BEJIUYMH (X,Y) 3a1aH TaOIuLei.

Haiitu koo punment koppensuuu I, 1 BEPOATHOCTb MONA/AHHUS CIIYYalHOW BEIMYMHBI (X ,Y) B 00-

macte D.
0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}
3amanue 7.

3asiaHa MIOTHOCTh PaCHpEesIEHNs CUCTEMBbI JIBYX CIydalHBIX BETMYHH f(X, y). Haiitu xo3¢-
¢ument A, koshduIHEHT KOppeIsuH I, .

f(x,y)= A-(x+y)-e™¥ 606D 0<x<owo
V)= 0 éne oo D 0<y<ow

3ananue 8.
Hano: X,Y — cny4aiinsie Benuuusbl, Y =3X +2, M(X) =2, D(X) =4.

Haittu: M (Y), D(Y), k

3ananue 9.
Hano: X,Y — cny4aiinsie Benuuunsl, Y =3X +2, M(X) =2, D(X) =4.

Haitru: M(Y), D(Y), k

Xy ! er '

Xy ! er *

N3 Ne9. «MaremaTudeckasi CTaTUCTHKA»
JlaHbl BEIOOPOYHBIE COBOKYITHOCTH IS IBYX CIy4alHBIX BEJIMUMH (M3MEPSEMBIX MPU3HAKOB) X U Y !

X Y X Y X Y X Y X Y

23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 27.5 60.1

25.2 57.5 27.8 541 34.7 59.0 20.3 49.9 24.0 57.0

18.3 49.9 23.3 54.0 34.5 59.9 26.5 54.9 29.1 61.9

35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6

26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2

26.9 54.7 21.2 53.2 24.6 54.7 26.0 54.2 32.8 63.9

30.4 60.4 27.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9

25.9 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2

32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1

26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2

19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7

24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0

31.7 59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8

29.7 54.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1

28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1

25.3 54.7 24.7 54.1 34.1 66.3 28.0 57.8 27.9 54.2

28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1

27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8

27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8

20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. TIlIpoectu rpynnupoBaHue JaHHBIX. [I0CTPOUTH KOPPETALMOHHOE MOJIE U KOPPENSIMOHHYIO Ta0-
muiy. [ToctpouTs sMmupudeckue pacrpenenenus coctapisitomux X u Y . Haiitu abcontoTHeie U
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OTHOCUTEJIbHBIE YaCTOThl U HAKOIUIEHHbIE YacTOThl. HauepTUTh NOJUIOH U THCTOTpaMMy YacTOT
1 HAKOIUIEHHBIX YacCTOT.

2. Haiitn BBIOOpOUYHBIC U WCIPABICHHBIC OIEHKU MAapaMETPOB pacipeneicHus (CpeaHee, IHUCIep-
CHsl, CpeJJHee KBaJpaTHYHOE OTKJIOHEHUE, aCUMMETPUs, SKCLECC, MOJla, MeAnaHa, KOdQPHUIUEHT
BapHaluu).

3. IlpoBecTH CTaTUCTHUYECKYIO IPOBEPKY CTATUCTUYECKON THIIOTE3BI O HOPMAIILHOM PACIIPEICICHUN
M3MEPSAEMOTO MIPU3HAKA [0 CIEAYIOIUM KPUTEPUSIM: a) CPeIHEMY KBAJPaTUYHOMY OTKJIOHEHHUIO,
0) pa3maxy BapbHpPOBAHMs, B) NOKA3aTEIsIM MCIPABICHHBIX aCHMMETPHH U DKCIIECCa, T') KPHUTe-
puto IIupcona XZ (ypoBeHb 3HaUMMOCTH NpUHATH paBHbIM 0.05). B ciiyuae npuHsTHS THIIOTE3BI O
HOPMaJIbHOCTU pacCHpe/esICHUs] HAUTU JIOBEPUTEIbHbIE UHTEPBAJIbI JJII MaTEeMAaTUYECKOTO OXKH-
JAHUSI U CPETHETO KBAJAPATUYHOTO OTKJIOHEHHUS IpU ypoBHE HaaéxHocTh 0.95.

4. Haiitu u 3anmucath B KOPPEISLMOHHYIO TaONHIly yCIOBHBIE cpeanne. Ha KoppesimnoHHOM 1moste
MOCTPOUTH JIMHUU perpeccuu. HallTu ncripaBieHHbIN KOPPENSIIMOHHBIA MOMEHT U KO3 (UIIUEHT
Koppensiiuu. [IpoBepuTh TUNIOTE3y 0 HE3aBUCUMOCTH MPU3HAKOB X M Y (YpOBEHb 3HAUMMOCTH
npuHATH paBHbIM 0.05). Paccunrtats ko3 dunnenTsl nuHeliHol perpeccun (X Ha Y wuiam Y Ha
X).IIpoBepuTh 3HAUMMOCTh ypaBHEHHUs perpeccuu. HailTu noBepuTenbHble MHTEpBabl Ui KO-
3¢ GUIMEHTOB KOPPEsLUU U IMHEHHON perpeccun (mpu ypoBHe HanéxHocTu 0.95).

Ilpumepnuie sapuanmal pacuemno-zpaguueckux pavom (PI'P):

PI'P Ne 1. «Matpunsbl. Onpeaenurenu. CJIAY»
3agava 1. Haliqure npousBeaeHre MaTpHI]

2 4 -1\(1 1 -1 s 1 1 3
03 71//2 =2 o0 (5_0 6]-—2
1)00—211—2,2) 5
3 0 —-4\Y(0 0 1 5
5 7 9|0 40 34 2 0)
3)—216 100, 4)—1 |
(—2 3] (2 —1} (2 3 4j
04,6)03 1 -1 1

3agayva 2. Berauciaure onpeaenuTenu

4 -1 0 2 -4 3 11 3 6
0o 7 2 5 10 - 1 4 6
1) 0 0 3 ’ 2) 0 4 7, 3) -2 -7 2’
1 14 -8 01 2
5 0 -4 1 0 2
2) 2 -7 2 ’ 5) 1 2 0.
37 -2 5
3azmava 3. J/lana maTpuia p _ 01 4 2 . Haiinure
1 0 2 -4
00 1

1) A12, 2) A24, 3) detA
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3anaua 4. Haiimure oOpaTHbIe A1 MaTPHIL

10 0

2 7
1)(5 o) 2)|2 5 -1|.
4 7 1

3anava 5._Pemure cucreMmy a) MaTpUYHBIM CIIOCOOOM U
0) mo gopmymmam Kpamepa.
X + 3y + 2z = -1,
3X + 2y + 52 = ,
4x + 3y + z = 1

3anaua 6. Pemmte cucrembl MeTosoM [aycca, ykasbiBas B KaxkI0M cilydae panru matpun, 4 u

(4]8)

. B ogHOponHBIX cucTeMax BBIMMIINATE (PyHIAMEHTAIbHYIO CHUCTEMY pPELIEHUN Tam, TJe OHa

€CThb.
2x + 4y + 3z = 5 3X + 7y - 3z = 14,
1. <-x + 2z = -3 2.9 X + 3y + 4z = 2
6x + 5y + z = 21 2x + 8y + 23z = -4
X + 3y - 2z = 5 X + 2y + z = 0,
3.42x + by - 4z = 8§, 4, <-x + 3y + z = 0,
4x + 11y - 8z = 3. 2x + 5y + 3z = 0.
3X, +5x, +6x; —4x,= 0,
4x, +7x, +10x, -7x,= 0,
5.92X, +3X, 2X, -X,= 0,
X, +2X, +4x, 3x,= 0,
X, -8X, +7x,= 0

PI'P Ne2 «Ilpou3BoaHasi M €€ MpUMeHEHHe»

1. Haiitu nmpousBoHbIe U MU depeHraibl IepBoro mopsaka
1)y 7COSX

T Bx+1
2) y=(2+5x)* —3cos7x,

3) y:%—4x-arcsinx,

4) y=(cosx)"¥.
2. Haiitu npou3BOgHYIO (GYHKIIUH, 3aJaHHON HESIBHO

e’ —5xe* —2xy+11=0.

X =3cost -5,

3.Haiitu npou3BoiHyt0 (yHKIMH, 33JaHHON TapaMeTpU4ecKu {
y =4t* +5.

4. HaiitTu npou3BO/IHbIE IIEPBOTO NOpsiaAKa GyHKIUU Y = x’e* .

30



dy d?y

. x=3t—t°, I
5. Hatinute — u > 5
dx  dx

GbyHKIWMii: a) { , 0) y=
y=3t";

v 2 v
6. Hanmmmre ypaBHeHHe KacaTelIbHON K mapabone ) = X —4X + 2 B touke ¢ aberuccoit x, =0.

[TocTpoiite rpaduk u kacaTeabHYIO.
7. HaiinmuTe HanOoJibliee M HAMMEHbIIIEEe 3HAYCHUST (PYHKIIUN HA 3aJAHHOM OTpE3Ke

f(x)=2x>-6x*-18x+7 xe[-2;2].

y 1 y y
8. Uccnenyiite pyHKIuIo Yy = 3 x® — 2x? Ha YKCTpeMyM U HOCTPOIITe ee CXeMaTHIECKuii rpaduk.

X3

x+1)°

y =
9. HaiiuTe acUMIITOTHI M IOCTPOTE CXEMATUYHO TPaPUK QYHKITHH (

(x-1°

10. [IpoBeauTe MOTHOE MCCIIEOBAHHUE U TIOCTPOiiTe rpaduk GyHKINH Y = T
X

11. Beraucnure npezesnsl, HCHoJb3ys npaBuio Jlomuras:
_2x® —8x%* +13x-10
a) lim—; 5
x>2 X*—2X° +3X—-6
H X
0) XILT)X In(e 1).

12. 3aBucHMOCTh TIyTH OT BPEMEHH IpPH TMPSIMOJIMHEHHOM ABIDKEHHHM TOYKH 3aJaeTCs YpaBHEHHEM
_ 1 3 2
S = ét +2t° -3, 1me S — myTh B M, a t — Bpems B ¢. BeiuuciuTe ee CKOpoCTh U YCKOPEHHUE B MO-

MEHT BpeMeHH t =4cC.

PI'P Ne3 «HeonpenesieHHbIIi U onpeaeeHHbIH HHTErpamn
1). BeIUKCIUT HEOPEICTICHHBIC HHTETPAIBI

I L—X?{&ﬂ X I 2 __ L dx
173 5 5 T\ 3+X" 2yx? -3
J «/237 - 24x x ctg®x—6
—7X . —
sin —1) 2 °  “dx 2, 1)
3 ( 5 4.,[ sin? x 5.J.x(3x +1) dx 6.

2% —1 4x+3
—d X AX Xm
J‘x2+2x+10 X 7. I“l_e e*dx 8. J‘(X—Z)S

I dx I dx I dx
3 s ) - . 2
o Ixe dx, 10, XD 1 T Ux+x+24xT 1o dcosxsin®x

dx
13 J'(x +)VX® +2x-1.

2) BeruucnuTh onpeeneHHble HHTETpaibl

2 Ve
1 .
I(x2 +—)dx. Iln sin xdx
1. 1 X 2. 2
3). Beraucnute mioniaas Gurypsl, orpaHu4eHHON JTHHUSMH
1) x-y=4 y® =6x
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r =cos2g, OS(/)Sz

2) 6
x =2cost
3) {y=6sint; y=3(y23).
4). BbIYMCIUTh JUTUHY AYTH KPUBOM, 3aJJAHHON ypaBHEHHEM
1) V= Inx, V3 <x<ils.
2) P= 3e%74, —m/2<@p<rx/2
x =¢e'(cost+sint),
3 {x=e’<cosr—sint), zl2<t<m,

5). Berurcautb 00beM Tei1a, 00pa3oBaHHOTO BpalieHueM BOKpyr ocu Oy GUrypbl, OrpaHUUYEHHON Tpa-
_12_ 2 _ g2
duxamu pynxmmit X = 3-y ,X=Y +1

PI'P Ned «/Ilu¢depennuaibHbie ypaBHEHU S
1. Haiitu oOmmii uaTEerpan wim oodiee pemenue muddepeHnnanTbHOr0 ypaBHEHUs IEPBOTO MOPS KA
(B mpuMepax T), 1) pemuTs 3aaauy Komim):
2 2
1) NA-x*y +xy* +x=0, 2) 20xdx—3ydy = 3x’ydy —5xy’dx, 3) y' = X"+ 2xy — 3y

2X% —Bxy

r — i 2 ' — 2
4){y yoosx=sin2x - {xy TYEX g Vg Wl o,
X

y(0) =1 ym=1

2. Haiitu o6miee pemenue auddepeHImaib»HOTO YpaBHCHHUS:
1) y"xInx=y",2) (L+x>)y" +2xy’ =12x>.
y' = Zsin3 ycosy
yO=>,y@Q=1"
4. Haiitu o0riee pemieHne I[I/I(b(bepeHI_[I/IaIIBHOFO ypaBHEHUs (B IpuMepe 1) pemuTh 3anady Komm):
1) y'-2y'+y=xe" 2) ¥'+4y'+5y = x?
) Yy —4y" +5y' =6x*+2x -5, 4) y'"+2y" -3y’ =(8x+6)e*,
5) y"'—4y'+4y =e™(cosx+3sinx), 6) y"' —64y’ =128c0s8x — 64e®*,
7 y" +y=1/sin x
y(z12)=1,y(x12)=x12"
5. Pemute cucremy 1Y nepBoro nopsiika IByMsi ciocodamu - MoJCTAaHOBKH U METOJIOM Ditniepa
y'=2x-5y+e'
X'=y-6x+e”

3. Haiitu pemenue 3amaun Komm:

PI'P Ne5. «Panapi»

o0
. 22 n+n-2
1. Jloka3aTe CXOJMMOCTh U HAUTH CYMMY psiia n=2
2. HCCHGHOB&TL Ha CXOAUMOCTD pAJbI:

sin n\/_ n'(2n+1)| = (3n-2
e 6)2_5"{ ] 0 Z(4n+1]

n=1 =1
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& Z_;‘ (3n +1),/In(n +5)

3. UccnenoBaTh pszibl Ha a0COJIIOTHYIO M YCIOBHYIO CXOJUMOCTB!

sin n\/_ (-1)" (D" (2n+1)
)z ann(n+1) nZ; 3n+2
y > (=D)°
4. Ha c a ) ———
HT CYNRY pAA ;4”(2n 1)
5. Haiit 0651acTh CXOAMMOCTH CTEIIEHHOTO psijia:
-D"2"(x+1" 4" (x — 3)2n D" (X+2)
nzll 3n+2 0) Z J2n ’ Z_ll n?

6. Pa3noxuth QyHKIUIO B psij Tennopa 10 CTENEHSIM X !
a) (3+e7%)?,6) 7/(12+x—-x)?,B) In(l—x—20x%).
7. BorurcnuTh MHTErpaj ¢ TouHocThio 10 0.001:

) J-5 dx
0 4\/1 + X4
8. Haiitn npubmmk€nHO penieHue 3anaun Komm B Bue oTpe3ka psyia Teinopa mo CTerneHsM X ¢ de-
y!I::XZ +_y2
y(0)=0,y'(0) =1
9. Paznioxutk B psig Pypbe PyHKIHIO, IIEPUOTUICCKYIO C TIEPHOJIOM 277 , 33JJAaHHYIO Ha OTPE3Ke
X+7w,-7<x<0
r, 0<x<rm

10. Paznoxxuts B psig Pypse QYHKIHIO, TEPHOIUUECKYIO C TIEPUOAOM 4 , 3aJaHHYIO Ha OTPE3Ke

¢ Ttou”octhio 10 0.001.

2n+1

02
6) j sin(25x2)dx.

0
THIPbMSI HEHYJIEBBIMH KO3 PUIIMEeHTaMu: {

[-7, 7] bopmynoii f(X) =

x>, -2<x<0
—2,2]1 dopmymnoit f(x) = ’ .
[-2.2] dopynoit f (x) {X’ oo,
11. Pa3noxuTh a) B psijI 10 KOCHHYCaM | 0) B psiji 0 cuHycaM (DyHKIHIO, 3a1aHHyio Ha oTpeske [0,3]
X, 0<x<1
dopmymnoit f(x) =9 3-X 1<x<3’

33



7 O1ieHOYHbIE cpeacrea AJisi IPpOBEACHUA l'lpOMe)RyTO'lHOﬁ arreCcranmmu

a) Ilianupyemble pe3yJibTaThbl 00y4eHUsI U OLlEHOYHbIE CPEICTBA /LISl POBeEeHHs MPOMEKYTOUHOI aTTeCTAMU:
CTpyKTypHBIHI
PYKTYP [1nanupyemsble pe3ynbTaThl 00yde-
AIIEMEHT . OrneHoYHBIE CpECTBA
KOMTETEHIIH

OK-1 - cnoco0HOCTBIO K a0CTPAKTHOMY MbIILIEHH

10, aHAJIN3Y, CHHTE3Y

3HaTh

- OCHOBHBIC ITOHATHA WU METOAbI MaTcC-
MAaTHYCCKOI'o aHaJin3a

1. ®opMynHpPOBKH OCHOBHBIX TEOPEM (CBOWCTB, MPU3HAKOB M3Yy4aeMbIX MOHATHUH, HEOOXOIUMBIE U
JIOCTAaTOYHbIE YCIIOBHUS) B U3y4aeMbIX pazJienax Kypca.

2. Metozpl pacKpbITHSI HEOTIPEEIEHHOCTEN, BEISICHEHHUS] HEMPEPHIBHOCTH (DYHKIIMM OJHOM NepeMeH-
HOWU.

3. AlropuT™ TIPUOIMKEHHOTO BBIUUCIEHHS (YHKIMH € MOMOIIBI0 auddepeHinana; HanucaHus
ypaBHEHUS KacaTeJIbHOU MPSAMOH (TNIOCKOCTH).

4. AITopuTM TOJTHOTO MCCIICIOBAHUS (PYHKITHH.

5. MeTopl BBISICHEHUS KJIACCOB MHTETPUPYEMbIX (YHKLUH, a TaKXKe METO/bl MHTEIPUPOBAHUS OC-
HOBHBIX KJIACCOB (DYHKITHIA.

6. CriocoOBbl BBISICHEHUS CXOJMMOCTH HECOOCTBEHHBIX MHTETPAJIOB

VYMeTh

- KOPPEKTHO BBIPAXKATh M apTyMEHTH-
POBaHHO OOOCHOBBIBATH TTOJIOKCHHUS
TIPEAMETHOM 001aCTH 3HAHUS U METO-
JIOB MAaTEMaTUYECKOI'0 aHaJIM3a IS
ITOCTAHOBKH M PEIICHUST KOHKPETHBIX
MIPUKJIATHBIX 33/1a4

IIpumepnvie 3a0anus u 3adauu
3apanmue 1. CocTaBbTe aNTOPUTM PEIICHHUS .. ... 3a/1a4uu.

3amanue 2. Berauciute npuONImxeHHo Y = W npu X = 1,03.
3anaua 3. Beranciure npeen no npasury Jomurans 1M w
X—2 XZ -4

3apanue 4. ChopmynupyiiTe HEOOXOAUMOE YCIOBUE SKCTpeMyMa (PYHKIUH OIHOU TIepEeMEHHOM.
3amauya 5. KakoB reoMeTpuyeckuii CMBICI ONpeeTIeHHOTO HHTErpajia OT JaHHOW (YHKIIMK B JAHHOM MHTEpBAJIE B AeKap-
TOBOH cHCTeMe KOOpIUHAT?
3amanme 6. YkaxuTe BepHOE YTBEp)KICHHE O (QYHKIMH IBYX IePEeMEHHBIX:

a). TpaIMeHT MePIEeHIUKYIIAPEH KacaTeIbHOW ITIOCKOCTH;

0). TpaIueHT SBISETCS MTPOU3BOIHOMN MO HATIPABICHUIO;

B). TPaJAMCHT SABIIAETCS KacaTEIbHOW K JIMHUN YPOBHS;

T). TPaJieHT ONpeAeIsieT HalpaBlIeHHE MAKCUMAaJIbHON CKOPOCTH H3MEHEHUs! (DYHKIIUH.
3aganue 7. Yxaxure JIOXXHOE yrBepxkaenue o QyHKIINN IBYX NEPEMEHHBIX |
a). HenpepsIBHas GyHKIWS Beeraa andepeHupyema;
0). byHKUMs, MMeroLIas mpexen B Touke M, MOXKET ObITh pa3pbIBHA B 3TOI TOUKE;
B). y ntuddepeHnupyemMoit GyHKIIUH CYIIECTBYIOT YaCTHBIE IIPOU3BOHBIC;
T'). U3 HEMPEPHIBHOCTH YAaCTHBIX NPOM3BOJHEIX B Touke M cienyer auddepeHunpyeMocTb GYHKIUH B 3TOH TOUKE.




CrpyKTypHBII

[Inanupyemsle pe3yabTaThl 00y4e-

JJIEMCHT f— OHCHO‘IHBI@ cpeacrBa
KOMIIETCHIIUU
3amanne 8. Ha kakoil BBICOTE ' HAJ IICHTPOM KPYIJIOTO CTOJIA paguyca a CleayeT MOMECTUTh JIaMITy, YTOOBI OCBEIICH-
HOCTB Kpast croia Obuta HanOonbIeii? (CaMoCTOsTeIbHO NPOaHATM3UPOBATh - 3HAHHS, METO/IbI KAKOTo pa3Jielia MaTeMa-
THKH TTOTPEOYIOTCS JUTS PENICHUS TAHHOU 3a1a4H).
Bnanets - HaBBIKAMU HCIOJIL30BaHMs Jjoruue- | IIpumepnvie npakmuueckue 3a0anus

CKA BEPHO, apryMEHTHUPOBAHO U SICHO
CTPOUTH YCTHYIO U TTUCHMEHHYIO pEUb
Ha PYCCKOM SI3BIKE, TOTOBHTHh U PEaK-
THPOBATh TEXHUYECKHE TEKCTHI C Ma-
TEMaTHYECKOW CHMBOJIMKON WU ¢op-
MyJIaMH, TyOJIMYHO MPEACTABIATE CO0-
CTBEHHBIC W W3BECTHBIC HAy4YHBIC pe-
3yNbTaThI, BECTH TUCKYCCUU;

- HaBBIKAMH W METOAWKaMH 0000IIe-
HUSA PE3yNbTAaTOB PEIICHUS

3ananue 1. [lopazmbinuisiite:

1) BepHo 11, 9TO CyMMa, pa3HOCTh U NMPOU3BECHUE JIBYX YETHBIX (DYHKIIMH €CTh YeTHast (HyHKIHs?

2) Kakoif, B cMbICiie 4YeTHOCTH, OyJeT (QYHKIIMsI, paBHasi IIPOM3BENCHUIO (CYMMe) IBYX HEUETHBIX (DYHKIMT?

3) CymiectByIOT Ji1 (hDyHKIIMH, OOpaTHBIE caMUM ceOe (TIpH JI0Ka3aTeNbCTBE BCIIOMHUTE MPEAJIOKEHUE O rpadukax 00-
patHbIX (QYHKIMI)?

4) Moxer i1 yeTHast pyHKIUS OBITH CTPOrO MOHOTOHHO# ?
3amanmne 2. CucremMaTH3upyiiTe U 0000LIMTE BCE KIIOYEBHIC MOHITHS M MPUEMbI PEIISHUs] TUIOBBIX 3a/ad MO TeMe
«IIpouszBonHas» u «[IpuMeHeHne MPOU3BOAHON NPH UcCiIe0BaHUU QyHKIUI. Pe3ynbrar ohopmute B Bujie TaOIUIIbL.
3amanne 3. CHUMUTE BUICOPOIUK Ha TeMy «S] Haydy Bac pemaTsh 3aa4u 1o Teme...». IIpiuMepHsIil criucok Tem:
1) JleiicTBrs HaJ KOMILIEKCHBIMH YHCIIaMH B pa3Hoii (hopme.
2) Boruucnenue npeaenoB GyHKIUN OJHOM NEpeMEHHOI.
3) Pewenue 3amay Ha ucciieioBaHUE HENPEPHIBHOCTH (DYHKIMH M XapaKTEPUCTHKE TOUEK €€ pa3phiBa U T.JI.
3agaua 4. /lng penieHns 3aauyl cAenaiiTe cXeMaTHYeCKUH YepTex U MONyduTe (pyHKIHMOHAIBHYIO 3aBUCUMOCTb 110 YKa-
3aHUIO K 3aaue. Haiiaure obnacts onpeeneHus 3Tod (YHKIUH 110 CMBICTY 3aJa4d. Beruucinrte 3HaueHns STod QyHK-
MM TIPH TPEX Pa3iIM4HBIX 3HAYEHUAX aprymenta. Mccnenyiite ¢pyHkuuio Ha HanOombliee M HanMeHblIee 3HadeHus. OT-
BETHTE Ha BOINPOC 3aJauu.
«CeueHue TOHHENS MMeeT HOopMY NIPAMOYTOJIbHUKA, 3aBEpIICHHOro onykpyroM. Ilepumerp ceuenus 18 m. Ilpu kaxom
panuyce MOMyKpyra IIoaib cedeHus OyaeT Haubosbiei ?»

OGo3HaubTe paHyc TONyKpyra uepes I u BhIpasute mwiomans S cedenns kak dymkmmo or I 2 S =S(r).

OIIK-4 - roTOBHOCTBIO € €CTeCTBEHHOHAYYHbIX MO3ULNIA OLIEHNBATH CTPOEHHE, XHMHYECKH 1 MUHEPAJIbHBIH COCTaB 3eMHOI KOpPbI, MOP(OJI0rnY e-
CKHe 0COOEHHOCTH M reHeTHYeCKHe THIIbI MeCTOPOKIeHH TBEePAbIX MOJe3HbIX HCKOMAeMbIX MPH pelleH!H 32/1a4 10 PAIMOHAJIBLHOMY M KOMILIEK C-
HOMY OCBOEHHUIO Fe0pecypCHOro NoTeHuana Heap

3HaTh

- OCHOBHBIE [TOJIOKEHUS TEOPUH TIpere-
JIOB ¥ HETIPEPHIBHBIX (hYHKITHH, rpadu-
KA OCHOBHBIX 3JIEMEHTapHBIX (QYHKIMN
U UX CBOMCTBA, OCHOBBI YHCJIEHHOI'O
pelieHrs TPAaHCUEHAEHTHBIX YpaBHe-
HUH,

- OCHOBHBIE TeopeMbl auddepeHn-

TeopeTnyeckue BONMPOCHI I 324€Ta H IK3aMEHOB

1 cemecTp (3auer)

Matpunes! u nevicteus Hag HUMHU. CBOiicTBa AEHCTBHIA HAT MATPUIIAMH.

Onpenemurenu [ u 11 mopsiakos.

Onpenenurenn N TOpsIIKa ¥ UX CBOMCTBA.

Cucremsl nTuHEHHBIX anredpandeckux ypasHeHnit (CJIAY) n nx 3anuch B MAaTpHIHOM BHJE.
OO0paTHas MaTpUIIA U €€ BEIYUCIICHUE.

Permernst CJIAY MaTpuaHBIM METOIOM.

ok wnpE
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[1nanupyemsble pe3ynbTaThl 00y4de-
HUSI

OneHouHbIE CpeICTBA

aJBHOTO ¥ UHTETPAILHOTO UCYUCIECHUS
(YHKUWH OJHOW M HECKOJNBKHX Tepe-
MEHHBIX, METOJBI JU(PepeHIInaTbHO-
TO WCYHUCIICHHS HcClienoBanus (yHK-
LN, OCHOBBI YNCIEHHBIX METO/IOB BbI-
YHUCIICHUS ONpeIeNIEHHBIX MHTErPaIoB,
- OCHOBHBIE THITBI OOBIKHOBEHHBIX
muddepeHnuanbHbIX ypaBHEHUN U Me-
TOJIBI X peIleHNS,

- OCHOBHBIE MTOHSTHS TEOPUH BEPOAT-
HOCTEN U MaTEMaTUUYECKOW CTATUCTUKU

®opmynsl Kpamepa

CxaisipHOe IPOM3BEAEHUE JIBYX BEKTOPOB U €T'0 CBOHCTBA.

BekTopHoe npousBeieHre IByX BEKTOPOB M €0 CBOMCTBA.

0. CwmeanHOe IPOM3BEAEHHE TPEX BEKTOPOB U €T'0 CBONCTBA.

11. OcHoBHas nzesl aHAIUTHIECKON IreOMETPUH, TPUMEHEHNE BEKTOPHBIX ITPOU3BECHUI.

12. Tlpsmast Ha TutocKoCTH. Pa3nuuHble BUabI ypaBHEHUH MPSIMON Ha TIOCKOCTH.

13. Vron Mexay npsMbIMH Ha IJIOCKOCTH. PaccTosHUE OT TOYKH JI0 MPSIMOW Ha TIOCKOCTH.

14. Bnnurc u ero CBOWCTBA.

15. T'unepOona u e€ cBoiicTBa.

16. ITapabona u e€ cBoiicTBa.

17. TlnockocTh B mpocTpaHCTBe. Pa3nuyuHble BUAbI ypaBHEHHH MJIOCKOCTH B IPOCTPAHCTBE.

18. Yron mexay minockocTaMu. PaccTosHue OT TOYKH A0 IIOCKOCTH.

19. Ilpsmas B npocTpaHcTBe. PasnuyHbie BUIBI YpaBHEHU PSMOM B IIPOCTPAHCTBE.

20. BsaumHOe pacnonokeHHe INIOCKOCTH U IPSMOI B IPOCTPAHCTBE.

21. llnnuHApUYEcKHe U KOHMYECKHe TOBEPXHOCTH.

22. TloBepXHOCTH BpallCHUSL.

23. TloBepxHOCTH BTOPOrO MOpPSIKA.

24. KpuBasi B IpOCTPAHCTBE.

25. Oynkuus. Crioco0Obl 3amanus. O6nacts onpeneseHus. OCHOBHBIE 3JeMeHTapHbIe (DYHKIMU, UX CBOMCTBA, rpaduku.

26. Ipenen ¢pynkiuu B Touke. [Ipenen ¢pyHkimu B 6eckonedHocTH. OTHOCTOPOHHHUE MPEIEIIbI.

27. beckoHeyHO MaJible U OECKOHEUHO OoMbIle (HYHKIHHU, CBS3b MEKAy HUMU. CBOMCTBA OECKOHEUHO MaIbIX (DYHKIIHH.

28. TeopeMsl 0 npezieniax. PackpbITre HEONpeIeIeHHOCTEH.

29. 3aMevaTesnbHbIC TIPEICTIbI.

30. CpaBHeHue OeCKOHEYHO MabIX QYHKIHA. DKBUBAJICHTHBIC OECKOHEYHO MaJible ()YHKIIMU U OCHOBHBIE TEOPEMBI O
HUX. [I[pMeHeHne K BEIYMCICHUIO MIPENIETIOB.

31. HemmpepbIBHOCTh (PYHKIIMH B TOUKE. TOUYKH pa3pbiBa M UX KIACCH(PUKAIIHSL.

32. OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX QYHKIMAX. CBOMCTBA (QYHKIMIT HETIPEPBIBHBIX HA OTPE3Ke.

33. IIpousBoaHas GyHKIHH, €€ TEOMETPUICSCKUIA U (PU3NIECKHUN CMBICTL.

34. YpaBHeHUs KacaTelbHOM U HOpMalK K KpuBoi. JuddepeHunpyeMocts GyHKIIUHA B TOUKE.

35. [Ipon3BoaHAast CYMMBI, Pa3HOCTH, MPOU3BEACHUS, YaCTHOTO (yHKIMIA. [Ipor3BOIHAS CIIOKHOM U 00paTHON (PyHKIMH.

36. IuddepenippoBanre HESBHBIX U MapaMeTpUIecKu 3aaHHbIX GyHkuuit. Jlorapudmudeckoe muddepenimpopanue.

37. IIpor3BOJHBIE BBICIINX MTOPSIKOB.

38. Iuddepeniman Gpynkuun. I'eomerprueckuii cmpica muddepennnana. OCHOBHbIE TeOpeMBbl 0 anddepeHuanax.

39. IIpumenenne quddepeHnnana K MpUOIMKEHHBIM BHIYUCICHUSIM.

40. OcHoBHbIE TeopeMbl U depeHnranbHoro ncurncienus: Poms, Jlarpamka n Komm.

41. TIpaBuno Jlonmras.

B oo~
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[1nanupyemsble pe3ynbTaThl 00y4de-
HUSI

OneHouHbIE CpeICTBA

42.YcnoBusi MOHOTOHHOCTH (YHKIMH. DKcTpeMyMbl GpyHKIMi. HeoOXommumMoe 1 TOCTaTOYHOE YCIIOBHS AKCTpEMyMa
¢byHKIMN.

43. HauGonpliiece 1 HAMMEHbIIIEe 3HaUCHUS ()YHKIIUU Ha OTPE3KE.

44. Beimyknoctb rpaduka ¢pyHkuuu. Toukn nepern6a. HeoOxoqumoe U JOCTaTOYHOE YCIIOBUS TOUEK Iepernoa.

45. AcuMnToThI rpaduka QyHKIHM.
2 cemecTp (3K3aMeH)

46. TlepBooOpa3Has. HeonpeeneHHbIN HHTErpa U €ro cBoicTBa. Tabyimiia OCHOBHBIX HHTETPAJIOB.

47. OCHOBHBIE METO/Ibl HHTETPUPOBAHKA: 3aMEeHA TIEPEMEHHON U UHTETPUPOBAHHUE 110 YACTSIM.

48. MuterpupoBaHue pallMOHAIBHBIX (QYHKIWH.

49. MuTerpupoBaHHe TPUTOHOMETPUYECKUX (YHKIHH.

50. UHrerpupoBaHue UppalMoOHaIbHBIX (YHKIHUH.

51. OnpeneneHHbIl HHTETpaJl KaK Mpee MHTErPalibHOM CYMMBI, €ro CBOMCTBA.

52. ®opmyna Hetorona — Jleiiouuiia. OCHOBHBIE CBOMCTBA ONPEICIICHHOT0 HHTErpaa.

53. Berluncienne onpeneaeHHOro HHTerpana (3aMeHa epeMeHHOM, HHTETPUPOBAHUE 110 YacTaM). VIHTerpupoBaHue 4et-
HBIX M HEUeTHBIX (QYHKIMI B CHMMETPUYHBIX Ipeenax.

54. HecoOCTBeHHBIE HHTETPAIBIL.

55. T'eomerpuyeckue U GpU3NUECKUE TPUIOKEHHUS ONPENISIEHHOTO HHTErpasa.

56. Oo6nactb ompexnenenuss OHII. Ipenen, nenpepsiBHOCTh. CBOMCTBA (PYHKIMI, HETIPEPHIBHBIX B OTpaHMYEHHOH 3a-
MKHYTOH 001acTH.

57. YacTHble IPOU3BOAHBIE IEPBOTO MOPSIKA, HX TEOMETPUUECKOE HCTOIKOBAHHE.

58. YacTHBle NPOU3BOAHBIE BEICIIMX MOPSIKOB.

59. MuddepeHmupyeMocTsb U MOMHBINH AuddepeHiuan GyHKIuH.

60. IIpumenenue noaHoro quddpepeHnuana K NpruOIKEHHBIM BEIYUCIeHUSIM. [{uddepeHnanbl BEICIIUX HOPSIKOB.

61. IpousBonmHas cnoxHoi ¢pyHkiwH. [lomHas npou3BoHAS.

62. MuBapuanTHOCTH (hOpMBI MOTHOTO AU PepeHuana.

63. duddepenimpoBanie HesBHON QYHKIINH.

64. KacaTtenpHas INIOCKOCTh H HOPMAJIb K TIOBEPXHOCTH.

65. Dkcrpemym (yHKIUH ABYX epeMeHHbIX. Heo0X0MMOe U OCTATOYHOE YCIOBHE IKCTPEMyMa.

66. YcnoBHbIit SKCcTpeMyM. Meron MHoxuTeneit Jlarpamka.

67. HaubGornbliiee 1 HAaMMEHbIIIEe 3HAUYCHUST (PYHKIIMU B 3aMKHYTO# 00J1aCTH.

68. Muddepenipanbabie ypaBHEHHUS: OCHOBHBIC TOHATHL. 3a/a4n, PUBOJAIIUE K AU PEePeHIINATHHBIM YPABHEHUSIM.

69. Teopema CylIECTBOBaHHUS U AWHCTBEHHOCTH PEILCHUS TU(HepeHIHaTbHOr0 ypaBHEHHSI.

70. YpaBHEHUS C pa3AeNAIOIINMUCS TTIEPEMEHHBIMH.

71. Opnoponnsie muddepeHnransHble ypaBHeHHs | TIopsiaKa.

72. JluHeiiHble ypaBHEHUA. Y paBHEHMS! bepHymm.

73. YpaBHeHHe B ONHBIX nuddepeHpanax.
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74.
75.
76.

77.
78.
79.
80.
81.

82.
83.
84.
85.
86.
87.
88.
89.
90.
9L
92.
93.
94.
95.
96.
97.
98.

Juddepennmanbapie ypaBHEHNS BHICIIUX MTOPSIIKOB: OCHOBHBIE TTOHSTHSI.

YpaBHeHUs], JOMYCKAIOLIMe MOHIKEHUE MopsiIKa.

Jluneiinble nudepeHaibHble ypaBHEHNs BBICIINX MOPSAKOB. JInHelHble 0IHOpOIHbIE Au(depeHIInabHbIE YpaB-
HEHHU 2, N-TO MOPSAIKOB.

Wuterpuporanue JIOY ¢ nocrossHEbIME KO3 dHUITECHTAMU.

Jlunetinbie HeomHopoaubeie [IY. CtpykTypa obuiero permenus JIHIY.

Merton BapHaluy IPOU3BOIBHBIX OCTOSHHBIX.

Wnrerpuposanune JIHY ¢ nocrossHHBIME K03 (GHUIIMEHTAMH U PABOW YACTHIO CIIEIUAIBHOTO BHIA.
Cucrems! nuddepeHnmansHpIx ypaBHeHnH. Teopema cylecTBOBaHHS U €AMHCTBEHHOCTH pelleHus. MeTos UCKITIo-
YEHUsI JIJIsl PELIEHHUsI HOPMAJIbHBIX CHCTeM AU PepeHIHaIbHbIX YPaBHEHHH.

3 cemecTp (3K3aMeH)

DEeMEHTHI KOM6I/IHaTOpI/IKHI MEPECTAaHOBKHU, pasMEUICHUA, COUCTaAHU.

OCHOBHBIE MTOHATHS TEOPHU BEPOSTHOCTEH: HCTIBITAHUE, COOBITHE, BEPOSTHOCTH COOBITHSL.

JetictBust Haa coObITUSIMH. ANreOpa COOBITHA.

TeopeMbl COXKEHNSI U YMHOXEHHSI BEPOSITHOCTEN.

BeposTHOCTB TOsiBIIeHHST XOTS ObI OZHOT'O COOBITHSL.

®dopmyra nonHo# BeposiTHOCcTH U Gopmyia Baiieca.

Cxema bepnymu, dopmyna bepHysuti, HauBeposiTHElIIIee YUCIIO MOSBICHUI coObITUsI A B cxeme bepuymnu.
[pubmmkennpie Gopmyisl B cxeme bepHyrmu.

JuckperHas ciaydaiiHasi BeTHMYMHA U CIOcOOBI €€ 3ananust. OyHKIWS pacipe/eNeHus.

MaremaTuueckoe OXUAAHUE JUCKPETHOM CllydaliHOW BEJIMYMHBI U €T0 CBOMCTBA.

Jucniepcust AUCKpeTHON ciTydaitHOl BeTHUUHEI U €€ cBoiicTBa. CpenHee KBapaTHUECKOe OTKIOHEHHE.
HenpepeiBHas cny4daiinas Benuunnaa. CBoiicTBa (QyHKIMU pacrpeieneHusl.

IIn10THOCTH BEPOSITHOCTH HETIPEPHIBHOW Cy4yaliHOW BEJIMUYUHBI U €€ CBOWCTBA.

YucnoBble XapaKTEPUCTHKK HETIPEPHIBHBIX CITYJaiHBIX BEIUYHH.

PaBHOMEpHBIN M OKa3aTENbHBIA 3aKOHBI PACIIPENEICHNS HETPEPBIBHBIX CIY4YalHBIX BEIHUYUH.
HopmanbHblii 3aK0H pacrpeneneHus U ero CBoicTBa

ITonsTie 0 3akoHe OonmpIMX umcen. Teopema beprymmm.

YmeTn

— pemaTth 3aJadd 10 HM3y4aeMbIM
TEOPETUYECKH Pa3Jeiam;

— 00cyxmath criocodsl 3 dekTrBHO-
ro pemenus auddepeHIUATBEHBIX
YpaBHEHUH M UX CUCTEM; OMNPEAENAThH
3¢ QEKTUBHOCTh pelIeHus 3aJauu, Io-

Ilpumepnvie npakmuyueckue 3a0aHUA 014 IKIAMEHA U 3a4ema.
1. Pemuts MaTpuuHOE ypaBHeHHE X+3(A-B)=4C, rae

1 3 3 8
A= B= C=
—2 -4 -7 5

8 6
-3 9

2. Pemmth cucTeMBl JIMHEHHBIX anreOpandeckux ypaBHeHHH no ¢opmynam Kpamepa, MaTpuyHBIM METOIOM, METOIOM
T"aycca:
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JYYEHHOI'0 C TIOMOIIBI YHCICHHBIX
METOJIOB; pacro3HaBaTh d((EKTUBHEIC
pe3yabTaThl 00PabOTKU IKCIICPUMEH-
TaJbHBIX JAHHBIX OT Hed(hPeKTHBHBIX

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

3. JlaHbl KOOp/AMHATHI BEPIIMH [HPAMU/IBI ARAA . A (:L 3 6)’ A (2; 2;1)’ As (_1; 0;1)’ A (_4; 6; _3)'
Haitru:

1) nnuny pedpa Ah, ;

2) yron Mexny pedbpamu AA, u AA ;

3) yron Mexay pedbpom AA Y TPaHbIO A&AZA%

4) miomanas rpaHu AR ;
5) 00beM MUpaMHUJIBL.

4. B tpeyronbHuke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaiiTu AIHHY BBICOTHI U3 BEPIIMHEL A.
5. Hammcath KaHOHHYECKUE U TTAPAMETPUICCKUE YPABHEHUS MPSIMOH, poxosiieit yepe3 Touku M(2,1,-1) u K(3,3,-1).
6. CocraBuTh ypaBHEHHE ILIOCKOCTH, mpoxosimei uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloxa3aTb, 4TO MpsSIMBIE MApaJIIETbHBL:

x+2 y-1 z Jx+y-z=0

3 -2 1 " X—-y—-52-8=0

8. Haiitu yron mexxay npsimoii, npoxozsieii uepe3 Touky A(-1,0,-5) u rouxy B(1,2,0), u muiockoctbio x-3y+z+5=0.
9. OmpenenuTs THIT KPUBOU 2-TO MOPSAAKA M OCTPOUTD JINHHUIO:

x> —9y? +2x+18y+73=0
2x% +3y? —4x+6y—-7=0
y? —4x-2y-3=0

10. Boruucaure npeaenbl:

. —x* . 3x-arcsin 2x 2% —1—
a) ||m%;6) lim —————:8) |imM.
x—% X + 33X + 2X x>0 COS X — COS” X X3 x—3

X =ctg2t,

11. Haii dy .. _ 4x—x?
. Haiimure — s pynkomii: a) y =e . 0)
dx y = In(sin 2t).

39




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[1nanupyemsble pe3ynbTaThl 00y4de-
HUSI

OneHouHbIE CpeICTBA

12. Beruncnurs: a) 3\/— \/§ +1i, 6) (1— i)28 .

13. HaiiTu HeonpeaeNnéHHbIA HUHTErpa: a).[sin 3x-cosbxdx, 6) J‘ 1-cosx dx ® I(2X+5)'exdx-
(x—sinx)?
B vy

'! \/x2+5.

1
15. BelYMCIUTh OnpeieNeHHbI HHTerpat j4x .arcsin xdx -
0

14. BeluncnuTh onpeeneHHbIi HHTerpat

2
16. Haiitn momans (GuUrypsl, OrpaHHYEHHOM JHUHEAMHA: X = 4, y°=4x.

_fo_y2_ 2 3
17. HaiiTy 1 nOoCTpOUTh 00J1acTh ONpeaeseHns: QYHKIUU U=y9-x" -y +(x-y) .
3 -
18. Haiitn nonueii anddepenmman pynxuwn: 2 = X~ Ny —sin2xy.
19. Haiiti 4acTHBIE TPOM3BOMIHBIC MEPBOTO MOpsaKa (yHKIuH: Z = 5x2y3 + In(x + 4y)

. [,2 2
20. HarmucaTth ypaBHEHHE KacaTeIbHOM INIOCKOCTH U HOPMaJIH K noBepxHocTH Z =4/ X~ + YY" B Touke (3, 4, 5).

21. VcenenoBath Ha SKCTpeMyM GyHKIHI0 Z = x% — 2Xy + 4y3
22. Pemmre 3amaay Komm: Y cos® xdy = (y2 +l)dX, y(O) =0.

23. Haiizure obmee peuenne audepenmuansroro ypasuenns Y’ +y' = e?¥,

24. Petuth 0HOPOAHYIO cHcTeMY auddepeHInalbHbIX YPABHEHUI:

x'=6x—y,

y' =x+4y.
25. Tlpu noctaBke ¢ 3aBoaa Ha 06a3y 1000 paanonpueMHHUKOB, Y 55 BBIIUTH U3 CTPOS JamIbl. HaliTh BepoOsSTHOCTH TOTO,
YTO B3ATHI HayIady MPUEMHHUK OyIeT HCIIPaBHBIM.
26. ITaTHaAATh SK3aMEHALMOHHBIX OMJIETOB COZIEpKaT IO 2 BOIPOCA, KOTOPBIE HE TIOBTOPSIOTCS, SK3aMEeHYIOLIUICS 3Ha-
eT TOJIBKO 25 BompocoB. HaliTh BEpOATHOCTH TOTO, YTO 3K3aMEH OyJeT CaH, €CIH IS 3TOro JOCTaTOYHO OTBETHUTH HA
JIBa BOIIPOCA OIHOTO OMIeTa.
27. IlpuarmMaeM BEpPOSTHOCTH POXKICHUS] MaJIbUMKa M AEBOYKH paBHBIMH. HaliTh BepositTHOCTH TOTO, uTO cpenut 10 HOBO-
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POXAEHHBIX 6 OKaXyTCAd MalbUUKaMU.
28. JlaH 3aKOH pacnpeleneHns TUCKPETHOW CITy4aiiHOM BEINYHHbI:

X: |10 |20 | 130 |40 |50
p: 101 ]02 |03 |02 |02
BBIUHCITUTH €€ MATEMaTHUECKOE OXKUIAHNE, TUCIICPCUIO ¥ CPEIHEE KBAAPATHUECKOE OTKIOHCHHE.
29. lana ¢yHKIMS pacnpenesneHns] HeNpepbIBHON CIy4aitHOM BENINYUHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1

1 npu x>1

F(x)=
Haiiti nimotHocTh pacnpenesnenust f(x), mocrpouts ee rpaduk, BEpOSTHOCTh TOMNaJaHus B 3aiaHHbli untepsain [0,5; 2],

Mx, Dx, GX.

30. 3agano pacnpe/ereHue BepOITHOCTEH TMCKPETHOM TBYMEPHOH CITydailHOW BEJTMYMHBIL:

Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTn 3aKoHBI pacnpeneneHus COCTaBILIOMNX, KO3 PUIMEHT KOppeIsIuH

Bnanets

- IPaKTHYECKUMH HaBBIKAMH
UCTIONIb30BAHMS MATEMATHIECKUX
MOHATUI U METONOB (M3y4aeMBbIX
pa3nenoB MaTeMaTHKH) MIPU PELICHHN
MPUKIAIHBIX 3a71a4;

- HaBBIKaMH 00OOIIIEHNS Pe3yIIbTaTOB
pelieHus, pe3yapTaToB 00paboTKH
CTaTHCTHYECKOT 0 SKCIIEPUMEHTA;

- cioco0aMy OL[EHMBAHUS 3HAYUMOCTH
U TIPaKTUYECKOW TIPUTOAHOCTH TOITY-
YEHHBIX Pe3yJIbTaTOB

IIpumepnvie npuxknaousle 3a0auu u 3a0anus

3agaua 1. [IpoBepurts, JIexKat I TOUKA A(l’ 0; 1), B(4’ 4 6), C(Z’ 2, 3) " D(lO, 14; 17) B OJIHOM IUIOCKOCTH.
3agaya 2. [Ipy nocTpoeHUH BUCSYET0 MOCTa Yepe3 peuky « Tuxas» W BBIICHEHWH Ha/JIeKHOCTH COOPY)KEHHS, CTYICHTHI
CTPOHOTPSAA CTOJKHYIIMCH C PELLIEHUEM CIICAYIOLIEH 3aJauu:

Tpoc, moBemeHHFIH 3a 1Ba KOHIIA HA OIMHAKOBOI BRICOTE, MMeeT GpopMy ayru mapaboisl. PaccTosHIe MEXIy TOYKaAMHI
KperieHus paBHO 24 M. ['mybuna mpormba Tpoca Ha paccTOSHUU 3 M OT TOUKH KperuieHus paBHa 40 cm. OmpenenuTsb
IyOnHY Iporuda Tpoca MocepeAnHe MEKAY KPETUICHHSIMU.

. F=(25)
3apaua 3. Haiitu paboty cuib 3JIEKTPOCTATHYECKOI'O 110714, 110 MEPEMEIIECHHUIO 3IEKTPUIECKOI0 3apsiia U3
M, = (0; 4; 2) M, =(4;7; 4)
TOYKH B TO‘IKy .
. X—C0sX
lim ————

3apanme 4. [Tokaxute, yto npenen 7 X+C0SX ge moxker ObITH BEIYHCIICH 110 npaBuity JlonuTans. Haiinure aTot npeaen
JPYTHM CIIOCOOOM.
3aganue S. 3aBUCHMOCTh IyTH OT BPEMEHHM IPH MNPSIMOJIMHEHHOM JBIDKEHHM TOYKH 33/aeTcsl ypaBHEHHEM
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3 2
S==1t"+2t° —3,rme S-myms B M, a t Bpems B c. Berumciute ee ckopocTh U ycKOpeHHe B MOMeHT Bpemenn t = 4C .

2
3amgava 6. K rpaduky GpyHkuuu fx)=3-x" B €ro Touke ¢ abcuuccoii ™o =]Hp0Be)IeHa KacatenbHas. Halitu ruiomians
TpeyroJibHIKa, 00pa30BaHHOI'O KacaTeIbHOU M OTPEe3KaMH, OTCEKAEMBIMH €F0 Ha OCSIX KOOpPJMHAT.
3amaua 7. B mapke atrpakipionoB ropoaa N ofMH U3 OTPE3KOB TPACKTOPUM JBIKCHUS MOE31a B K AMEPUKAHCKUX TOp-
Kax» MpeJCTaBIsieT cCO00H CHHYCOUY:

s(t) = Asin(wt + ¢,) , T11e A, ¢y ¥ 0 — U3BECTHBIC YHCIIA.

OnpenenuTs yroji HakJOHa K TOPU3OHTY MOCETUTENSI aTTpakiuoHa /I. B MOMEHT BpeMeHH t; ero IBMKEHHUS MO STOMY OT-
Pe3Ky.

3apanue 8. [lonymaiiTe, ¢ MOMOIIBIO CPENICTB KAKOIO pa3iesia MaTeMaTUKH MOJKHO PEIIUTh CIEAYIOIIYIO 3a/1a4y.

«Jlns yOOpKM CHera Ha yJlumax ropoia HUCIONb3YIOTCS CHEroyoopodHble MaiuHbel. OHHM paboTaloT B TEUEHHE CBETIOrO
BPEMEHH CYTOK ¢ 6 10 18 9acoB ¢ MOCTOSIHHOMN CKOPOCTBIO yoopKku cHera 400 (M%/4). M3MeHenne oGbeMa CHera, BhIMaia-

ds

2
— =120 -5t . S{I)
IOMICTO Ha yIULBI ropoda B ropoA€ B TCUCHUE CYTOK, MOXXHO OIIMCAaTh YPaBHCHUEM dr rae
t=0

— 00BeM

Ha yIHIax ropoga nexur 1000 m°

50),

3 4
cHera (B M°), BBIIABIIETO 32 Bpems t (B "acax), 0<z<24. B yoment BpEMEHHU

CHera. Y CTaHOBUTE COOTBETCTBHE MEXy BpeMeHeM { 1 00beMOM CHera, JeXalllero Ha YIuIax ropoja
CocraBbTe MaTeMaTHIECKYIO MOZIEIh 3TOM 3a4a4l U pPeumTe eé.
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6) HOpHL[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, NNOKa3aTe/im 1 KPUTEPUU OLICHUB aHUS

[IpomexxyTouHas aTTecTanus Mo TUCHMILIMHE « MaTeMaTHKay BKIIOYAET TEOPETUUYECKUE BOIPO-
Chl, MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOyYarOIIMMUCS 3HAHUM, U MPAKTUYECKHE 3aJaHUA,
BBISIBIISIIOIUE CTENIEHb CPOPMUPOBAHHOCTH YMEHHI U BJIAJICHUI, IPOBOAUTCS B hopme sk3amena (2 u
3 cemecTphl) U B popMme 3auera (1 u 4 ceMecTpabl).

DK3aMeH 10 JaHHOW JUCHUIUIMHE POBOIHUTCS B YCTHOU (hOpME 1O IK3aMEHAIIMOHHBIM OHIIeTaM,
KaX/IbI U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA U JIBA MPAKTUYECKHUX 3a/IaHUS.

IMoka3aTeu U KpUTEPUH OLlEHUBAHUS 3a4eTa:

- JUId cAa4M 3a4veTa oOyyaroluiicsl MokKas3blBaeT cpopmupoBaHHOCTH komnereHuid OK-1 u
OIIK-4; T.e. CTy#EHT OJDKEH IMOKa3aTh 3HAHWS HAa YPOBHE BOCIPOW3BEICHUS U OOBsICHEHUS MHDOP-
MaIliH, UHTEJUICKTyaIbHbIC HABBIKU PEIICHUS 3a/1a4;

- 3a4eT He CJ1aH, €CIIU pe3ylIbTaT 00y4eHHs He JOCTHIHYT, OOydJarolIuiics He MOXET IoKa3aTh
3HaHUS Ha YPOBHE BOCIPOM3BENEHUS M OOBSCHEHUST MHPOPMALINU, HE MOXKET IMOKa3aTh MHTEIUICKTY-
aJIbHBIC HABBIKW PEIICHHUS TIPOCTHIX 3a/1a4.

IMoka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeEHA!

— Ha OLIEHKY «OTJIHYHO» — 00yJaromuiics AEMOHCTPUPYET BBICOKUN YPOBEHb CPOPMUPOBAHHO-
CTH KOMIIETEHIIN, BCECTOPOHHEE, CUCTEMaTH4eCKoe U IIyOOKoe 3HaHHWe yuyeOHOro maTepuana, CBO-
00JTHO BBIMOJIHSIET MPAKTUYECKUE 3a/laHus, CBOOOJHO ONEpUpPYET 3HAHUSMHU, YMEHUSIMHU, IPUMEHSET
HX B CUTyallusAXx MMOBBITIIEHHON CJIOKHOCTH.

— Ha OIIEHKY «XOPOII0» — OOYJaroNIuics TEMOHCTPUPYET CPEIHUN ypOBEHb CPOPMUPOBAHHO-
CTH KOMHeTeHHHﬁZ OCHOBHBIC 3HAHUA, YMCHUSA OCBOCHBI, HO JOIMYCKAIOTCA HE3HAYUTCIIbHBIC OHII/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHHUA IIPU aHAJTIUTHUYCCKUX OIICpalHAX, IIEPEHOCC 3HAaHUH U YMeHI/Iﬁ Ha HOBBIC,
HECTAaHJAPTHBIC CUTYyalluH.

— Ha OLEHKY «YIOBJETBOPHUTEJbHO» — OOydJalolUics EMOHCTPUPYET MOPOTOBBIH YpOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIUI: B X0/1€ KOHTPOJIBHBIX MEPONPHUATHI JOMYyCKAIOTCS OLINOKH, MPO-
SIBJIIETCS OTCYTCTBUE OT/AEIbHBIX 3HAHWUM, YMEHH, HABHIKOB, 00Y4arOIIUiCA UCTIBITHIBAET 3HAUUTEb-
HbI€ 3aTPyIHEHUS MPU ONIEPUPOBAHUHU 3HAHUSMHU U YMEHUSIMU NIPU UX IEPEHOCE Ha HOBBIE CUTYAIIUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO»— 00YJarOITUICS IeMOHCTPUPYET 3HaHUs He Ooiiee 20%
TEOPETUYECKOTO0 MaTepHuala, AOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET IMOKa3aTh WHTEIIEKTY-
aJIbHbIE HABBIKM PELICHHS MPOCTHIX 3a/1a4 MJIM HEe MOXKET [M0Ka3aTh 3HAHUS J1a)Ke Ha YPOBHE BOCIIPOU3-
BEJICHUS U 00bSICHEHUS WH(OPMALIUH.

8 YueOHO-MeToAnYeCKOe U NTH(POPMAIIMOHHOE O0ecIieYeHHu e TUCITUILIHHbI

a) OcHOBHas JUTEpaTypa:

1. Iunaues B. C. Boiciias marematuka: yueonuk / B.C. llunaueB. — Mocksa: UTHOPA-M,
2019. — 479 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-16-101787-6. - TekcT: 21eKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/990716. — Pexum focTyma: yisi aBTOPHU3. MOJIb30Ba-
TEJICH.

2. Marematuka: yue6. nocobue / KO.M. Jlanunos, JL.H. XKyp6enko, I'.A. Hukonosa, H.B. Huxko-
noBa, C.H. Hypuesa ; nox pexa. JI.H. Xyp6enko, I'".A. HukonoBoit. — Mocksa: UHOPA-M, 2019. —
496 c. — (Beiciiee obpasoBanue: bakanaspuar). - ISBN 978-5-16-102130-9. - Tekct: 351eKTpOHHBIH. -
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oOpazoBanue: bakanaBpuar) ISBN 978-5-16-011793-5. - Tekct: snexrtponnsii. - URL:
https://new.znanium.com/catalog/product/37089
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B) MeTOMYECKHE YKA3aAHUS
1. I'pauena, JI.A. OnpeneneHHbIM HHTETPA: METOIUYECKUE YKA3aHUS I CTYIACHTOB — Mar-
Hutoropck: 'OY BITO «MI'TVY um. .. Hocoay, 2010 — 12 c.
2. I'paueBa, JI.A. DneMeHTHI JIMHEHHON anreOphl, BEKTOPHOH aiareOphl M aHAIUTHYECKOH Teo-
MeTpuu: YueOHoe nocodue. - Marautoropek: 'OY BIIO «MI'TVY um. I'.1. Hocoray, 2010 — 63 c.
3. Makcumenko, M.A. CoObiTust 1 BeposTHOCTh. YacTh 2: Merton. ykas. - Marauroropck: 'OY
BITIO «MI'TY um. I''1. HocoBay, 2010. — 25 c.
4. Masiuenko, E.IN. TlpousBomnas u muddepennman dpyakuun. [Tpaktukym.- MarHutoropcek:
'OV BIIO «MI'TY um. I''1. Hocosay, 2010. — 38 c.
5. Masuenko E.I1. UccnenoBanue ¢yHkiuii u noctpoerue rpadukos. [Ipaktukym. — Marauro-
ropck: I'OY BIIO «MI'TY um. I'.1. Hocosay, 2011. — 20 c.

r) [Iporpammuoe obecnieuenue u MurepHer-pecypcebi:

IIporpammHoe o0ecrieyeHue

HammeroBa- No noroBopa Cpok neicTBUS JTULICH3UN
ue 110 ~
MS Win-
dows 7 Profes- J1-1227-18 ot 08.10.2018 11.10.2021
sional( s
2007 F',Vr'gfessic())‘:;fe Ne 135 ot 17.09.2007 SeccpouHo
7Zip cBOOOJTHO pacHpocTpaHse- 0eCCpPOUHO
FAR CBOOOJHO pacrnpocTpaHse- 06eccpoyHO

IIpodeccuonanbHbie 6a3bl JAHHBIX 1 HH(POPMAIMOHHBIC CIPABOYHbIC CHCTEMbI
HasBanue kypca Ccpuika
ITouckoBass cuctrema Axagemus  Google
(Google Scholar)
Wndopmanronnas cucrema - EnuHoe okHO j10-
cTyna K MH(GOPMAIMOHHBIM pecypcam

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

URL.: http://window.edu.ru/
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DOnekTpoHHas 0aza TEPUOAMYECKUX U3JIAaHUI
East View Information Services, OO0 «IBUCx»

https://dlib.eastview.com/

um. I'.'1. HocoBa

DneKTpoHHBIE pecypchl Oubmmorekn MITY

http://magtu.ru:8085/marcweb2/Defa
ult.asp

m3nannit «\Web of science»

MexnyHapoaHas HayKOMeTpudeckas pedepa-
TUBHAsT M TIOJIHOTEKCTOBas 0a3za JAHHBIX HayYHBIX

http://webofscience.com

MexnyHapoaHas pedepaTuBHAS W TOTHOTEK-
CTOBas ClpaBoyHas 0a3a JaHHBIX HAYYHBIX W3JaHHI

http://scopus.com

Haji0B Springer Journals

Mexnaynapoanasi 0a3a MOJHOTEKCTOBBIX XKYp-

http://link.springer.com/

Mexnaynapoanas 0a3za CHpaBOYHBIX H3TAHUN
10 BCeM oTpaciisaM 3Hanuii SpringerReference

http://www.springer.com/references

Mexnaynapoanas pedepaTuBHas 0a3za JaHHBIX
10 YMCTOM M NPpHUKIaAHON MaTtemaTrke ZbMATH

http://zbmath.org/

9 MaTepuajibHO-TeXHHYeCKOe ofecneuyeHne TUCIHIIMHBI (MOTYJIs1)

MaTepI/IaJ'[BHO-TeXHI/ILIGCKOG oOecrieucHue JUCHHUIITIMHBI BKITIOYACT:

Tun u Ha3zBaHUE AyANTOPHUH

OcHaleHne ayIuTopun

Y4eOHbIE ayaUTOPUU ISl TIPOBEJIE-
HHUS 3aHSATUN JIEKIIMOHHOTO THIIA

Jlocka, MynbTUMEAMIHbBIE CPEJCTBA XPAHEHUS, TIepejaul U
rpeicTaBIeHNs] HHPOpMaIU

Y4eOHbIE ayaUTOPUU ISl TIPOBEJIE-
HUS MPAKTUYECKUX 3aHATHM, TPYIIIO-
BBIX U MHAUBUAYAJIbHBIX KOHCYIbTa-
IUHA, TEKYHIEro KOHTPOJS U IMpoMe-
YKYTOYHOM aTTeCTalnu

Jlocka, MynpTUMEINUHBINA TPOEKTOP, IKPaH

Kommiekc meToanueckunx pa3paboTok (pa3IaTOuHOTO MaTe-
pHaga U METOAMIECKUX yKa3aHHii) M\ KOMILIEKC TECTOBBIX
3aJJaHu J1J1s1 TOJTOTOBKH M MPOBEJICHUS IPOMEKYTOUHBIX U
PYOEKHBIX KOHTPOJICH

TloMmemenus mig CcaMOCTOSTEILHOU
paboOTHI yyaruxcs

[TepconanbHbie KOMIBIOTEPHI ¢ TTaketom MSOffice, Beixogom
B IHTEpHET ¥ ¢ IOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIHOHHO-
00pa3oBaTelIbHYIO CPENY YHUBEPCHTETA

[Tomenenue aist XxpaHeHHUs U mpodu-
JIAKTUYECKOTO OOCITy)KUBaHUS Yy4eO-
HOTO 000pYyIOBaHHS

[xadw! 1151 XpaHeHUs] y4eOHO-METOINYECKON JOKYMEHTA-
WU, y4eOHOTO 000PYIOBaHUS U y4eOHO-HATJIAIHBIX TTOCOOUIA
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