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1 Lenn ocBOCHUS IUCIUILINHBI

HenssMu ocBOEHUsT QUCHUIIIUHBI «MaTeMaTuKa sIBISETCS:
MPUBUTHE HABBIKOB HCIIOJH30BAHUSI MATEMAaTUYECKUX METOJOB MCCIEAOBAHUS U OCHOB MaTeMaTHhue-
CKOTO MOJeNUpOoBaHus B Oynyliel npodeccuu mo MHKEHEPHOMY 00ECIIEUEHHIO AESITeIbHOCTH Yelo-
BeKa B HeJlpax 3eMIId MPHU IKCIUTYaTallMOHHOW pa3BeaKe, 100bue U mepepadoTKe TBEPbIX MOJE3HBIX
HCKOMAEMbIX, CTPOUTENBCTBE U AKCIUTYaTallH MOA3EMHBIX OOBEKTOB Pa3IMUYHOI0 Ha3HAUEHHUSI.

2 MecTO THCHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPpOrpaMMbl
MOATOTOBKH CHELHATUCTA

Huctummuaa b1.6.9. «Matemarukay BXoauT B 0a30ByI0 4acTh 0J0ka 1 oOpa3oBaTenbHOM Mpo-
rPaMMBbI.

I[JI?I HU3YyUCHUA JUCHUIIINHBI HeO6XOI[I/IMI)I SHAHUA U YMCHUA, C(l)OpMI/IpOBaHHLIC B PE3YyJIbTaTC
U3yYCHUU JUCHHUIUIMH: «AnreOpa U Havana aHanu3ay, «['eoMeTpus» B 00bEME MPOrpaMMBbl CpeIHEH
IIKOJIBI.

3HaHUS U YMCHUS, MMOJIyUYCHHbBIC MTPU U3YYCHUU JTAHHOW TUCIUIUIMHBI OyIyT HEOOXOIUMBI B Ka-
YCCTBC OCHOBBI AJId OCBOCHUA AWCHUILIMH €CTCCTBCHHOHAYYHOI'O IUKIIA, a TAKKC JJIsI OCBOCHHA TEX
JMCIUILIMH TPO(ECCHOHATBHOTO IIUKJIA ¥ B HAYYHO-HUCCIIEIOBATEILCKON paboTe, ISl KOTOPBIX TpeOy-
€TC4d 3HAHMC U BJIAJACHUC MCTOAAMU MATCMATHYCCKOI'0 aHajin3a U MOACIUPOBAHHA, TCOPECTUUCCKOTO U
IKCIIEPUMEHTAILHOTO UCCIIC0BaHMS, IPUMCHEHHE aHATMTUYCCKUX U YHUCICHHBIX METOOB PEIICHUS
nocTaBIeHHBIX 3a1a4: ®Ousnka, Teopus ommOOK U ypaBHUTEIbHBIC BBIYHCICHHS, [ eoMeTpus Heap u

Ap.
3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS
AUCHMILIMHBI U IJIAHUPYeMble pe3y/IbTaThl 00y4eHust

B pesynbraTe ocBoeHMs nucHUIUIMHBL «MaTemaTtnka» oOydaromuiics JoDKeH 00Iaaath cieny-
FOIIMMH KOMIETEHIUSIMHU:

CrtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIICTCHIIN

OK-1 - cnoco0HOCTHIO K A0CTPAKTHOMY MbILLJIEHHIO, AHAJIU3Y, CHHTE3Y

3HaThb - OCHOBHBIC MOHATHA U METOABI MAaTEMAaTHYCCKOIO aHAJIN3Aa,
- OCHOBHBIC IMOHATUA U METObI TCOPUU BGpOS[THOCTeﬁ 1 CTaTUCTUYCCKOI'O aHaJIn3a Pe3yJib-
TAaTOB SKCIICPUMCHTA

YMmerb - KOPPEKTHO BHIPAXKATh U apTyMEHTHPOBAHHO 00OCHOBBIBATH TIOJIOKEHHS ITPEIMETHON 00-
JIACTHU 3HAHUA U METOJ0B MaTEMaTUYECKOT0 aHaJIN3a JUIs IIOCTAHOBKY U PEILEHKS KOHKPET-
HbIX IPUKJIAJHbIX 33134

Bnaners - HAaBBIKAMM UCIIOJIb30BAHUS JIOTUYECKU BEPHO, APIYMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO
Y IMCBMEHHYIO P€4b Ha PYCCKOM SI3bIKE, TOTOBUTh U PEAAKTUPOBATH TEXHUYECKUE TEKCTHI C
MaTeMaTHYeCKOH CHMBOIMKOW WM (GOpPMYJIaMH, MTyOJIMYHO MPEJCTaBISITh COOCTBEHHbBIE U
U3BECTHBIC HAYYHBIE PE3YJIbTaThl, BECTU JUCKYCCHUM,

- HaBbIKAaMHU M METOAMKaMH OOOOIIEHMs pe3ylbTaTOB PEIICHHUs, SKCIIEPUMEHTAIHHON Aes-
TEJBbHOCTH

OIIK-4 - roTOBHOCTBIO € €CTECTBEHHOHAYYHBIX MO3HLMIl OLlEHMBATH CTPOEHHEe, XUHMHYECKUI U
MHHEPAJIbHBIN COCTAB 3¢MHOH KOPbI, MOP(do1ornyecKkue 0COOEHHOCTH M NreHeTHYeCKHe THIIbI
MECTOPOXKIACHHU I TBEPABIX IOJIE3HBIX HCKONIAEMBbIX IIPH PELICHUH 32124 10 PALIMOHAILHOMY U
KOMILJIEKCHOMY OCBOCHHIO I¢OPECYpPCHOI0 OTEHIHUAIA Heap

3HaTh - OCHOBHBI€ TTOJIOKEHUS JIMHEITHO, BEKTOPHOW anreOphl M aHATTUTHYECKON T€OMETPHH,

- OCHOBHBIE ITOJIOKEHUS TEOPUH TIPEAEIIOB ¥ HENMPEPHIBHBIX (DyHKITHIA,

- OCHOBHBIE TeOpPEeMbI AU PEPEHITMATEHOTO W HHTETPAIEHOTO UCUUCIICHUS (DYHKITUI OTHON
U HECKOJBKUX TEPEMECHHBIX, METONbl Ju(QEepeHIIMAaTLHOTO WCUYUCICHUS HCCIICIOBAHUS
bynxmii,

- OCHOBHBIC TUIIHI OOBIKHOBEHHBIX U (pepeHIMaIbHBIX YPAaBHEHUI W METO/IBI UX PEIICHUS,
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CTpyKTypHBI

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

3JIEMEHT
KOMIIETEHIUA

- OCHOBHBIC TIOHSATHUS TCOPUH BEPOATHOCTCH U MATEMATHYECKON CTATUCTUKH

YmeTh — TPHUMEHATh METOJAbl TUPHEPECHIIUATBHOTO WUCYHUCICHUS JIJIS MCCICIOBaHUS (DyHKITHIA
OJIHOM U JIBYX NMEPEMCHHBIX;
—  BBISBJISATh, CTPOUTH U pelIaTh MaTeMaTHYSCKHE MOJICITH PUKIIaTHBIX 3a]1ay;
— o0cyxaaTh crmocoOs! 3(pPeKTHBHOTO pemIeHns 3a1ad, pacio3HaBaTh 3 QeKTHBHBIE pe-
3yIbTaThl OT HeA((HEKTUBHBIX

Brnaners — HaBBIKAMU MMOCTPOCHHUS U PEIICHUS MaTeMaTHIECKIX MOJeNIel IPUKIIAIHbIX 3a7ad;

— crnoco0aMu OLIEHHBAHMS 3HAYMMOCTH U IIPAKTHYECKON IPUTOJHOCTH IOITYy4€HHbIX pe-
3yJIBTaTOB




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mmast TpyI0eMKOCTh TUCIUTUINHBI COCTaBisieT 21 3aueTHIX euHuUIl, 756 akaj. 4., B TOM YUCIIe:

— KOHTakKTHas pabota — 372,9 akaj. 4yacos:

— ayaurtopnas — 360 akaj. yacos;

— BHeayauTopHas — 12,9 akaza. yacoB
— camMocTosTenpHas padora — 311,7 akaj. yacos;
— TMOATOTOBKA K 3K3aMeHy — 71,4 akaj. Jaca.

AyautopHas
KOHTaKTHasi paboTa

B aKaj. yacax
Pasznesn/ rema ( A )

Cemectp

CaMocTosTeIbHas pa-
Oora (B akaJ. yacax)

Bun camocrostenbHON

@dopMa TEeKyIEero KOHTPOJIs
yCIIEBAEMOCTHU U

Kop u cTpyKTypHBIT
3JIEMEHT
KOMITETEHITU T

AHCTITUTHHBL = = g = padoTe! IIPOMEKYTOUHOH aTTeCTaluu
g |25 = H
2123 %2
=28 28
Pa3nes 1. DiieMeHTBI JIMHEHHOH, BEKTOPHOH aJre0pbl 1 aHAJTUTHYECCKOM IreOMeTPHH
1.1. Jluneiinas anrebpa: Mar-| 1 | 8 12/1M14 | 10,1 |- moArOTOBKA K MPAKTHYECKUM 3aHATHUSIM, - aynutopHas KoHTposnbHas |OK-1-
pHULBI U IEUCTBUS HAJ HUMH. - CaMOCTOATENIbHOE U3YYeHHUEe JTUTeparypsl — cocrapie- |padora (AKP) Nel «Hyme- (3yB,
Onpenenurenu  KBaJpPaTHBIX Hue KoHcrekTa Nel «/loka3arenbCTBO CBOMCTB ONpEAE- |BOU Cpe3», OIlK-4 —
MaTpul], paHT MaTpHUIlbl, 00- JIUTEIIS, - IPOBEPKA UHANBUAYAJIbHBIX [3yB
patHas  marpuna.  Mertox - BeinosiHeHue PI'P Nel «Martpunel. Onpenenureni. 3a/IaHNM, KOHCYJIbTAL[UH 110
l'aycca pemenus cucreM Jiu- Cucremsy, pemenuto PI'P Nel,
HEWHBIX anreOpanvecKux - CAMOCTOSITEIBbHOE U3YUYECHHE JINTEPATYPhl — COCTaBJIe- |- MPOBEPKA KOHcIeKkTa Nel
ypaBHeHuii. Teopema Kpone- Hue koHcnekTa Ne2 «JIuHeliHbIe BEeKTOpHBIE TpocTpaH- |«CBoiCTBa ONpenenuTens,
kepa-Kanemnu. OnHOpoHBIE cTBa. JINHENHBIN orrepaTop», - IpOBepKa yueOHOU KapThl
CHUCTEMBI. - cocTaBJIeHHE Y4eOHOU KapThl 1o TeMe (KpaTkas cu-  |«JIuHeiinas anreGpay,
CTEMaTHU3aIHs U3YYCHHOTO), - 3ammuTta PI'P Nel
- IOATOTOBKA K 3amure TeopeTndeckoi yactu PI'P Nel.
1.2 Bextopnas anrebpa: nu-| 1 | 4 6 6 |- HOArOTOBKA K MPAKTUYECKUM 3aHSATHUSM, - AKP Ne2 «Bektopsl», OK-1-
HEWHbIE M HEJIWHEWHBIE Olle- - moaroroBka K AKP Ne2 «Bektopsi», - nmpoBepka /I3 Nel, koH-  |3yB,




1
AynutopHas s fg a%
KOHTaKTHas pabora| % 9 SR
£ (B akaj. yacax) T . ®dopma TeKyIIero KOHTPOJIs % g =
Pasnesn/ rema 3 == Bun camocrosaTensHOM 253
g S yCIIEBAEMOCTHU U > S o
JUCLIUILIMHBI ] I T & X paboThI N 23 o
S = 2 3 OPOMEXKYTOUHOM aTTCCTAlUMM | B & E
@) E |l § = = m ©
55 E5 | g% =" 2
S == 2 g X =
2 8eyg &8 IS Q
= = S8 =
paluu Hajx BEKTOpaMH U HX - einosiHeHue MJI3 Nel «Bektopsi», CyJibTaluy 1o ero peuenuto, |OINK-4 —
CBOMCTBA. - COCTaBJIEHHE y4eOHOMU KapThl 10 TeMe «BekTophi». - IpOBEpKa yueOHOU KapThl  |3YyB
«BexkTopb»
1.3. Ananutuyeckas reomer-| 1 | 6 10/12 10 |- moAroTOBKA K MPAKTUYECKUM 3aHATHSM, - mpoBepka MJI3 Ne2, kon-|OK-1-
pUs Ha IUIOCKOCTH U B IpO- - BemonHeHne M/I3 Ne2 «AnanmuTHueckas T€OMETpHs|CyJIbTAlMU 110 €T0 PeIICHHIO, 3YB,
CTPaHCTBE Ha IUIOCKOCTH U B IIPOCTPAHCTBEY, - mpoBepka yuebHoit kaptel  |OIIK-4 —
- cocTaBlieHHEe yueOHOM KapThl 1o TeMe «IIpsimble, «IIpsmble, IIIOCKOCTH, KPHU-  |3YB
IJIOCKOCTH, KPUBBIE 2 NOPSIKa» BbIE 2 MOPSIKa»
HTroro no pazneny 1118 28/M6 | 26,1 AKP Nel, 2,
PI'P Nel, U/I3 Nel u Ne2
Paznen 2. BBegenue B MaTeMaTH4YeCKHii aHAIU3
2.1. Ilpenen ¢ynxmuum onuoit| 1 | 4 6 6 |- MOArOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - IpoBepKa MHANBUAYaIbHBIX | OK-1-
[IEPEMEHHOMN - BeinosiHeHue MJI3 Ne3 «IIpenen. HempepbiBHOCTS. 3a/1aHNM, KOHCYJIbTAllUU 110 |3YB,
KowmrmekcHble anciay, pemenuto UJ13 No3, OIIK-4 —
- cocTaBiieHue yueOHou kapThl «lIpenens» - 3yB
2.2. HempepweiBHOCTh ¢yHK-| 1 | 2 2 2 |- MOATOTOBKA K MPAKTHYECKOMY 3aHSTHIO, [IpoBepka nnauBuayanbusix |OK-1-
LU OJHOU IIEPEMEHHON - BomonHenue WJ/I3 Ne3 «IIpenen. HempepbsIBHOCTS. |3a1aHMii, KOHCYIbTAIlMM 10 |3YB,
KommnekcHbie unciay, pewennto MJI3 Ne3 OIIK-4 —
- COCTaBJICHUE YUeOHOU KapThl [0 TeMe 3yB
2.3. KommiekcHpie wumcma.| 1 | 2 2 2 |- MOATOTOBKA K KOHTPOJBHOM padoTe, - KOHCYJIbTAIlUU 110 pele- OK-1- 3y,
Pemenue anreOpanyecKux - BeinosiHeHue MJI3 Ne3 «IIpenen. HempepbiBHOCTS. Huto W13 Ne3, OIIK-4 —
o 3yYB
ypaBHeHu Haj nosieM C KommnekcHbie unciay - AKP Ne3 «IIpenen ®OT» Y
Hroro no pasneny 1] 8 10 10 AKP Ne3, U]13 Ne3.
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Pa3nen 3. luddepennuanbroe ucuucieHue GyHKINU OIHOI nepeMeHHO
3.1. Ompenenenue npousBona-| 1 | 2 4 4 |- camocTosTenpHas paboTa ¢ IUTePaTypoi — KOHCHEKT |- MPOBEpKa KOHCIIEKTA, OK-1-
HOW (QyHKUMHU B TOuke. ud- Ne3 «3agauu, npuBoAsIINE K TOHATHIO IPOU3BOAHONY, |- KOHCYJIbTALUU IO pellie- 3yB,
¢bepeHan, ero reoMeTpuye- - IOATOTOBKA K MPAKTUYECKUM 3aHATUSM, Huto PI'P Ne2, OIIK-4 —
ckuii cmpicn  ['eomerpude- - BoinosiHeHue PI'P Ne 2 «[IpousBosHas u e€ npumeHe- |- MpoBepKa yueOHOU KapThl  |3yB
CKMM U MEXaHUYECKUU CMBICI HUE,
npousBojHOM. [IpaBuna nud- - cocTaBiieHHe yueOHol kapTsl «IIpousBoaHas»,
dbepeHuupoBanus ¥ TabIUIA - IOATOTOBKA K KOHTPoNbHOU padoTe AKP Ned
IIPOU3BOJIHBIX
3.2. HuddepenunpoBanue| 1 | 2 412 4 |- MOArOTOBKA K MMPAKTUYECKOMY 3aHATHIO, - AKP Ne4, OK-1-
HESIBHO U IapaMETPUYECKHU - BoinoaHeHue PI'P Ne 2 «IIpousBogHas u e€ mpuMeHe-|- KOHCYJIbTAllUU 110 pellle-|3YB,
3amaHHbIX  GyHKIUA. Jlora- HHUEY, Huto PI'P Ne2, OIlIK-4 —
pupmuyeckoe nuddepeHu- - cocTaBiieHHe yueOHol kapTsl «IIpousBoaHas», - mposepka PI'P Ne2 «IIpo-|3yB
poBaHHe - noArotoBka k 3amure PI'P Ne2 U3BOJHAs U €€ IPUMEHEHHUE,
- 3amuta PI'P Ne 2
3.3. IlpousBonusie u nudpde-| 1 | 2 2/n2 2 |- HOATrOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KOHCYJIbTAllMU 110 pele- OK-1-
pEHIHAIBI  BBICHIAX TOPSJI- - BemoaHerue PI'P Ne 2 «[IpowsBomnas wu e€ npwmio-|Huto PI'P Ne2, ero mposepka |3yB,
KOB. OcH. TEOPEMBI KEHUAY, OIIK-4 —
mud¢. ucuucnenus. Gopmyna - cocTaBlieHHe yueOHoM KapThl «IIpousBonHas» 3yB
Tennopa. [Ipasuiio Jlonurans
3.4. Uccnenoanne ¢ynxmmit| 1 | 4 6/16 6 |- MOArOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - mpoBepka PI'P Ne2 nero  |OK-1-
¢ oMoIIbI0 TudhepeHanb- - BbinostHeHue PI'P Ne 2, 3amuTa 3YB,
HOT'O MCYUCJIEHUS - cocTapJieHHEe KoHcnekTa «Jloka3aTenbCcTBO TeopeM |- mpoBepka yueOHou kapTel |OIIK-4 —




AynutopHas
KOHTaKTHas paboTta

g /;’? JE
< Q
R Q Jan) =
=l ) | £F ® -
B aKaJ. Jacax 3 . OpMa TEKYIIEro KOHTPOJIS %
Pasnesn/ rema 3 == Bun camocrosaTensHOM p Y p g5 =
g S yCIIEBAEMOCTHU U > s 8
JUCLIUILIMHBI ] I T & X paboThI N 23 o
S = 2 3 OPOMEXKYTOUHOM aTTCCTAlUMM | B & E
@) E |l § = = m 3
55 E5 | g% =" 2
Sed == S e &
2 8eyg &8 IS Q
= = S8 =
Ponns, Jlarpanxka, Komm. ®opmyna Teitnopay, 3yB
- cocraBieHue yueOHou kapTel «[IponsBoanas npu mo-
CTpOoeHHH rpaduka QYHKIHI
Hroro no pasneny 10 16/110 16 AKP Ne4, PI'P Ne2, kon-
CIIeKT, yueOHas KapTa.
OK-1-3ys,
Hroro 3a cemecTp 1] 36 54/116 | 52,1 3ager OIIK-4 -
3yB
Pa3nen 4. UnTerpanbHoe ucuuciaeHue GyHKIMU OHOM NepeMeHHOM
4.1. TlepooOpaznas ¢ysk-| 2 | 2 2/1n1 2 |- MOATOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - KOHCYJIbTAIlUU 110 pelie- OK-1-
uud. HeompeneneHHbI uHTE- - BeinonHeHne PI'P Ne3 «Heonpenenennsiii u onpene-|Huto PI'P Ne3, 3yB,
Ipajl U €ro OCHOBHBIE CBOMCT- JICHHBIN UHTETPAI», - mpoBepka PI'P Ne3 OIlK-4 —
Ba. Tabmuma HeompeeneH- - noarotoska k AKP Ne5 «Metonbl MHTErpUpOBaHUSI», 3yB
HBIX MHTETPajoB OT OCHOB- - coCTaBJIeHHE y4eOHOU KapThl «MeTo/1bl HHTETPUpO-
HBIX 3JIeMEHTapHBIX PYHKIUI BaHUS»
4.2. OcHOBHBIE METOABI WH-| 2 | 2 2/1n1 4 |- HOArOTOBKA K MPAKTUYECKOMY 3aHSTHIO, - KoHCynbTauuu 1o peue- OK-1-
TErPUPOBAHMUSL. MeTtoasl - BeInmotHenue PI'P No3, Huro PI'P Ne3, 3yB,
HEIOCPEICTBEHHOIO VHTE- - noarotoBka k AKP Ne5 «Mertonpl uaterpupoBanus», |- nposepka PI'P Ne3 OIlK-4 —
rpupoBanus. HMHrerpuposa- - cocTaBJIeHHE Y4eOHOU KapThl «MeTo Ikl HHTETPUPO- 3yB
HHE€ 3aMEHOM NEPEMEHHOW M BaHUA»
10 YacTsIM
4.3. OcHOBHBIE METOABI WH-| 2 | 2 2/11 4 |- mOArOTOBKA K MPAKTHUYECKOMY 3aHSATHIO, - KOHCYJIbTAllUU 110 pele- OK-1-
TerpupoBanus.  MHTErpupo- - BeinosaHeHue PI'P Ne3, HUIO PI'P Ne3, 3yB,
BaHUe Ipobeit - noarotoBka Kk AKP Ne5 «Meronpl nHTErpUpOBanus», |- npoBepka PI'P Ne3 OIIK-4 —
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- COCTaBJICHHE y4eOHON KapThl 3yB
4.4, OcHOBHBIE METONLI WH-| 2 2 2/11 4 - MOJITOTOBKA K MIPAKTUYECKOMY 3aHATHUIO, - AKP Ne5, OK-1-
terpupoBanus.  MHTErpHpo- - BeinosiHeHue PI'P Ne3, - KOHCYJIbTAallUM MO pelle-|3YyB,
BaHUE TPUTOHOMETPUUYECKUX - noaroroBka Kk AKP Ne5 «Metoabl unterpupoBanus», |[Huto PI'P Ne3, OIlK-4 —
U VppalyOHaIbHBIX BBIpAXKE- - COCTaBJIEHHUE y4YEOHOU KapThl - mpoBepka PI'P Ne3, 3yB
HUU - IPOBEpKa yueOHOU KapThl
4.5. OmnpeneneHHbIi WHTe-| 2 2 2/11 4 - IOJrOTOBKA K MPaKTUYECKOMY 3aHATHIO, - KoHcynbTauuu 1o peme-| OK-1-
rpai. 3amaqu, TPUBOISIINE K - Bpinoanenne PI'P Ne3, uuto PI'P Ne3, 3yB,
IIOHATHIO OIPEIEIIEHHOIO HH- - cocraBieHue yueOHo#l kapThl «lIpunoxenus ompene-|- mposepka PI'P Ne3 OIIK-4 —
terpana. ®opmyna HeroToHa- JICHHOT'O MHTErpaia 3yB
Jleitbnuna. CpoiictBa. Merto-
JTbI IHTETPUPOBAHUSI
4.6. HecoOcTBeHHBIE UHTETpa-| 2 | 2 2/1n1 4 |- mOArOTOBKA K MMPAKTUYECKOMY 3aHATHIO, - KOHCyjdbTauuu mo pemre-|OK-1-
Jpl.  AOcComIOTHasT  CXOIHU- - Bpinoanenne PI'P Ne3, uuto PI'P Ne3, 3yB,
MocTb. [Ipu3Haku cxogumo- - CAMOCTOSITEJIbHOE HM3YYEHHE JINTEpaTypbl: KOHCIEKT |- mpoBepka PI'P Ne3, OIlK-4 —
CTH. «[Ipu3HaKu cX0IMMOCTH HECOOCTBEHHBIX MHTETPAJIOBY» |-TIpoBepKa KoHcrekTa «llpu-(3yB
3HaKM CXOAMMOCTH Heco0-
CTBEHHBIX HHTETPAJIOBY,
- 3ammuta PI'P Ne3
Hroro no pazneny 12 12/116 22 PI'P Ne3, AKP No5, koH-
CIIEKT, y4eOHbI¢ KAPThI

Paznen 5. luddepennuanbuoe ucunciaenue GyHkuuii HeckoJbKuX nepemenunix (OHIT)
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5.1. Onpenenenue OCHOBHBIX| 2 | 2 2 4 |- caMOCTOATENbHOE HU3YYEHHE JIUTEpaTypbl MO TEME: |- IPOBEpPKa KOHCIIEKTa, OK-1-
nousatui. llpenen u Hempe- HamucaHue KoHcnekta «OCHOBHBIC CBOWMCTBA (DYHKITHH, 3yB
peiBHOCTE DHIIL. OcHoBHBIE HENPEePbIBHBIX B 3aMKHYTOH 00JIaCTH».
CBOWCTBa (yHKUIUH, Hempe-
PBIBHBIX B 3aMKHYTOH oOna-
CTH.
5.2. YactHble Ipou3BOJHBIE M| 2 | 2 2/1n1 6 |- HOArOTOBKA K MPAKTHUYECKOMY 3aHSTHIO, - KOHCYJbTHpoBaHue mno pe-|OK-1-
MPOU3BOAHAs [0 Hallpa.Jie- - BemonHenne U3 Ned «JluddepenunansHoe ucuuc-|menuto M3 Ned, 3yB,
Huro. KacarenbHas II0CKOCTh nenne OHIDy, - mnpoBepka BbinongHeHus |OIIK-4 —
U HOpMajdb K TIOBEPXHOCTH. - cocraBiieHue yaeOHnou kaptel «OHII» N3 No4 3yB
I'eomerpuueckuit cMbica aug-
dbepennmana. [lpusznak nud-
(bepeHIPyEeMOCTH.
5.3. IlpomsBomHas cinoxHo#l| 2 | 2 2/1n1 4 |- MOArOTOBKA K MMPAKTUYECKOMY 3aHATHIO, - KOHCyJIbTHpoBaHuEe 1o pe-|OK-1-
¢byakuu. YactHble nTpou3- - BeinosiHeHue 1J13 Ne4, menuto MJ13 Ne4, 3yB,
BOJHBIE U auddepeHnnans - cocraBieHue yueoHon kaptel «DHIT» - mnposepka  BeimosHeHus|OINK-4 —
BBICIITUX TIOPsiAKOB. Judde- N3 Ne4, 3yB
PEHLIMPOBAHUE HESBHO 3aJaH- - TpoBepKa y4yeOHOH KapThl
HBIX (QYHKIUH. «DHII»
5.4. Ilonsstue 06 okctpemy-| 2 | 4 411 6 |- HOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KOHCYyJIbTHpoBaHHE 1O pe-|OK-1-
Max (pyHKUMHA MHOTHX mepe- - BeinosaHenue NJ13 Ne4, menuro 1MJ13 Ne4, 3yB,
MEHHBIX. - cocraBieHue yueOHon kaptel «DHIT» - mnposepka  BeimonHeHust|OINK-4 —
N3 Ned, 3yB
- NpoBepKa y4yeOHOM KapThl
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JICKOUHN
sabopar.

RAHIATUYA
IIPaKTHY.

3aHATUA

CaMocTosTebHas pa-
Oora (B akaJ. yacax)

Bun camocrosteapHoNn

paboThI

@dopMa TeKyIIEero KOHTPOJIA
YCIIEBAEMOCTH U
MIPOMEXKYTOUYHOW ATTECTALUU

Kox v cTpyKTypHBIN
3JIEMEHT
KOMITETEHITUT

«DHIID»

Hroro no paszgeay

10 10/A3

20

U3 Ned4, xoHcnekr, yued-
Has Kapra «©HID»

Pa3nes 6. UnTerpanbHoe ucuuciaenue pyHKunii HeckoJIbKUX nepeMeHHbIX (PHIT)

6.1. JIBoitHol uHTErpaimero| 2 | 6 6/12 10,2 |- moAroToBKa K MPaKTHYECKOMY 3aHSTHUIO, - KoHCynbTauuu 1o peue-| OK-1-
OCHOBHBIE cBoicTBa. CBele- - BemosHeHue 13 No5 «KpatHble uHTErpasb, Huro MJ13 Neb, 3yB,

HHE JIBOMHOIO HWHTErpaja K - CaMOCTOSITETIbHOE HM3YYCHHE JIMTEPATyphl: KOHCIEKT |- mpoBepka MJI3 Ne5, OIlK-4 —
IIOBTOPHOMY HMHTerpainy. Teo- «CBoOliCTBa JBOMHBIX U TPONHBIX HHTEIPATIOBY -IIpOBEpKa KOHCIIEKTa [3yB

pemMa O CpelHEM 3HA4YEHUH. «CpolicTBa  JABOWHBIX U

3aMeHa TIEpEMEHHBIX, Iepe- TPONHBIX HHTETPATIOBY»

XOJ B JIBOMHOM HHTErpajie K

MOJIAPHBIM KOOPIMHATAM.

6.2. Tpoiinoii unterpan u ero| 2 | 4 412 8 |- HOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KOHCyjdbTauuu mo pemre-|OK-1-
cBoiicTBa. CBeneHue TpPOIHO- - BeinosiHeHue MJI3 Ne5 «KpaTHbie uHTErpasib» Huto NJI3 Ne5, 3yB,

ro MHTErpajla K MOBTOPHOMY - mpoBepka MJI3 Ne5 OIlK-4 —
MHTErpajly. 3aMeHa IepeMeH- 3yB

HBIX, [IEPEX0]] B TPOMHOM HH-
Terpajie K MWINHAPUIECKIM 1
cheprueckuM KOOpAMHATAM.
[lonsiTHe O MHOTOKPATHBIX
WHTErpaiax.
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6.3. T'eomerpuyeckue u me-| 2 | 4 4/13 8 |- Bemonnenue I3 Neb «KpaTHbie nHTErpanb», - mpoBepka MJI3 Ne5, OK-1-
XaHUYECKHE MPUIOKEHHUS - cocTaBiieHHEe yueOHOM KapThl «IIpuiiokeHust KpaTHBIX |- IPOBEpKA yueOHOU KapThl  |3YB,
KpaTHBIX UHTErPajioB. UHTETrpajoB» «IIpunoxenus kpatubix uH- |OIIK-4 —
TErpajgoBy» 3yB
Hroro no pasneny 14 14/A7 | 26,2 N3 Ne 5, yueOHasi kapTa
«IIpumnoxkeHnsi KPATHBIX
HHTErpajioB»
OK-1-
3YB,
Hroro 3a cemecTp 2 | 36 36/M16 | 68,2 IK3aMeH
OIIK-4 —
3yB
Pazgen 7. O0bikHOBeHHBbIe TU( PepeHnnanbHble ypaBHeHus: (OAY)
7.1. OObikHOBeHHBIE mudde-| 3 | 4 6 6 |- MOArOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - KOHCYyJbTHpoBaHue mno pe-|OK-1-
peHLHaIbHbIE yYpaBHEHUSA - BoimonHeHue PI'P Ned «Jluddepenumansubie ypaBHe-|meHuto PI'P Ne4, 3yB,
nepBoro nopsaka. I'eomerpu- HUSD, - mpoBepka BoinoHeHus: PI'P|OITK-4 —
yeckuil cMbicn auddepeHun- - cocTaBjieHue yueOHOU KapThl «J{Y mepBoro mopsaka:|Ned, 3yB
aJIBbHOIO YpaBHEHMS IIEPBOrO THUIIBI U METOJIBI PEILICHUSY, - AKP Ne6 «/1Y mepBoro no-
nopsaaka. MeToasl pelieHus - moarotroBka k AKP Ne6 «/Iuddepennmanbubie ypas-|psaka»
nudepeHInaIbHbIX YpaBHe- HEHHSI TIEPBOTO MOPSIAKA»
HUI IIEpBOTO NOPSAKA.
6.2. JIY BeicmmX mopsakos,| 3 | 2 3 2 |- MOATOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - KOHCYJbTHpoBaHue mno pe-|OK-1-
CBOJAIIMECS K IEPBOMY - BeimoniHeHue PI'P Ne4, mennto PI'P Ne4, 3yB

- cocraBiieHne yaeOHoM KapThl «/|Y mepBoro mopska:
TUIIBI U METOJIBI PELIEHUS

- IpoBepka BolntotHeHUsT PI'P
Ne4,
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- IPOBEpKa yueOHOU KapThl
7.3. Jluneiinbie auddpepenm-| 3 | 10 15/12 14 |- moAroToBKa K MPAKTUYECKOMY 3aHSTHIO, - KOHCYyJbTHpOBaHue mno pe-|OK-1-
aNbHBIC YpaBHEHUS N-TO MOPSI- - BeinosHeHue PI'P Ne4, meHuio PI'P Ne4, 3yB,
Ka.  Jluneiinoe  omHOpOIHOE - cocrapneHue ydeOHOM KapTol «JIHJY Beicmmx mo-|- mpoBepka Boinonunenus PI'P|OIIK-4 —
ypasenne. ®CP.  Onpenemn- PSIKOB C TOCTOSHHBIMH KO3 duumentamu: meTozs | Ne7, 3yB
Tenb Bporckoro. HeoﬂH(ﬁ’gﬂ?e peLIECHMS» - IpoBepKa y4eOHOM KapThl
nmuHeitHoe ypasuenue (JIHAY), «JIHAY BbICHIMX TOPSAKOB C
BUJ 0OmIero pemeHus. Meron
MOCTOSTHHBIMH KO3 (pHIIHCH-
Bapualnuu MMpoOU3BOJIbHBIX ITOCTO- .
sHHbIX. JIHJY ¢ mocTtosHHBIMU TaMH. METO/BI PCLICHNS
KodphUIMeHTaMU
7.4. Meronsl pemenus cu-| 3 | 4 6/12 6 |- HOArOTOBKA K IPAKTHYECKOMY 3aHATHUIO, - KOHCYyJIbTHpOBaHHEe 1o pe-|OK-1-
cTeM nrddepeHIrnanTbHbIX - BeimonHenue PI'P Ne4, mennto PT'P Ne4, 3yB,
ypaBHeHHii 1-ro mopsaxa - coctaBieHue yueoHoi kaptel «JIHY BbICIINX MOPSAAKOB C|. npoBepka PI'P Ne4, OIIK-4 —
MOCTOSTHHBIMU K03 durenTamMu: MeToabl petreHus. CTpyk-| _ 3ammTa PI'P Ned. 3yB
Typa O0IIero pemeHns,
- moarotroBka k 3amure PI'P N4
TOI'O Il et o4, 6, yueod-
Hroro no pasne 20 30/14 28 PT'P Ned, AKP Ne6, yued
Hble KapThl
Pa3nea 8. Psigbl. F'apMonnyecknii ananus
8.1. Uucnossie psasl. OcHOB-| 3 | 6 9/114 8 - MMOJIrOTOBKA K MPaKTUYECKUM 3aHSATHUSM, - AKP Ne7 «Cxommumocts unc- |OK-1- 3ys,
Hble noHATHs. [Ipu3Haku cxo- - BeinoaHeHue PI'P NeS «Psanpi», JIOBBIX PSAZIOBY, OTIK-4 — 3y
JUMOCTH. AOCONIOTHAs CXO- - cOCTaBJIeHHE Y4eOHOU KapThl [0 TeMe, - KOHCYJIPTAllH MO PCLICHHIO
JTUMOCTb - moarotroBka K AKP Ne7 «HucnoBsie psiabpi» PT'P Neb,
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- MOATOTOBKA K 3alIuTe TeopeTHueckoi yactu PI'P Ne5. |- mposepka yueOHOM KapThl,
- 3amuta PI'P Ne5
8.2. OyHKIMOHANBHBIC PsAbl.| 3 | 6 914 8 |- mOAroTOBKA K MPAKTHUYECKUM 3aHSATHUSM, - KOHCYJIbTauu 110 pemennio  |OK-1-3yB,
Crenennble psanpl. Cxonu- - BeinosiHeHue PI'P NeS5 «Psiabiy, PI'P Ne5, OIIK-4 -3y
MOCTB: paguyc M 00JIacTh - cOCTaBJIeHHe yueOHO# KapThl 110 TeMe (KpaTkas cu- |- TPOBEPKA yueOHOMH KapThl,
cxoaumoctu. Psyer Teiinopa cTeMaTH3alHsl U3YYEHHOTO), - saupra PP Ne5
nu Maknopena. [lpunoxenus - MMOJIrOTOBKA K 3amuTe Teopernyeckor yactu PI'P Nob
CTENEHHBIX PSAJOB
8.3. Psaner ®dypwe. Teopema| 3 | 4 6/14 6,2 |- MOJArOTOBKA K MPAKTHYECCKUM 3aHSATHUSM, - koHCynbTanuu 1o PI'P Ne5, | OK-1- 3ys,
Hupuxne - BpinogHenue PI'P Ne5 «Psabry, - IPOBEPKa y4eOHOM KapThl, OIIK-4 -3y
- COCTaBIIeHHE yueOGHOIl KapThl 10 TeMe (KpaTkas cu- |~ 33mmTa PIP NeS
CTeMaTU3aIus U3y4eHHOT0),
- MMOJITOTOBKA K 3amuTe Teopernyeckoi yacTu PI'P Neb
Hroro no pazaeny 3116 24112 | 22,2 PI'P Ne5, AKP Ne7, yueo-
Hasi KapTa
HToro 3a cemectp 3| 36 54/116 | 50,2 IK3aMeH OK-1- 3ys,
OIlK-4 -
3YB
Pa3nen 9. DiemeHThI Teopuu (PYHKIUH KOMIJIEKCHOW MepeMeHH o
9.1. IMousarue PKII. OcHos-| 4 4 4 12 |- moAroTOBKA K MPAKTHUECKUM 3aHATHSM, - KOHCYIBTALMH [0 PEIle- OK-1- 3yB,
Hele dneMenTapusie  OKIIL - BemonHeHne M/13 Ne6 «DKII», auro M]3 Ne6, OllK-4 -
IIpenen u HENPEPBIBHOCTS. - COCTaBJ/ICHHE y4eOHOM KapThl 10 TeMe, - IpOBEpKa yueOHOM KapThl, R
-CaMOCTOATCIIbHOC U3YUCHUC JIMTCPATYPhI — COCTABJICHUC _ HpOBepKa KOHCIIEKTA
koHcrekTa «[Ipenen u HenpepoiBHOCTh DKII. Kordopmuble
OTOOpaKECHUSD»
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9.2. Huddepenuupyemocts| 4 | 4 4 12 |- mOArOTOBKA K MPAaKTHUECKUM 3aHSATHSIM, - KoHCcynbTanuu 1o pemenno | OK-1-3ys,
OKII - oinosiHenue NJ13 Ne6 «DKII», W13 Ne6, OIlK-4 -
- COCTaBIIeHHE YIeOHOW KapThl 110 TeMe - MpOBepKa y4eOHOM KapTh 3yB
9.3. UurerpanbHoe ucuucie-| 4 | 5 4 12 |- MOATOTOBKA K MPAKTHYECKUM 3aHATHSM, - KOHCyJbTanuu 1o pemenno | OK-1-3ys,
aue OKII - emnoaaenne U3 Ne6 «DKII», N3 Ne6, OIlIK-4 -
- cocTaBJieHHe y4eOHOW KapThl IO TeMe - MpoBepKa yuyeOHOU KapThl 3yB
9.4. Pappl. Pap Jlopana. Oco-| 4 | 5 4 12 |- moAroTOBKA K MPaKTHYECKUM 3aHSITHAM, - KOHCyJIbTanuy 1o perennio  |OK-1-3ys,
Oble TOUKH. BbrueTsl. - BpinosHenue M3 Ne6 «DKII», HJI3 Neb, OIIK-4 -
- cocTaByieHHe y4eOHOW KapThl IO TeMe - IpoBepKa yuyeOHOU KapThl 3YyB
Hroro no pasneny 4 | 18 16 48 N3 Ne6, koHcnekT, yueod-
Hasi KapTa
Pasznea 10. YnciieHHBIE METOIBI
10.1. Yucnennoe pemenue| 4 | 2 2/11 6 |- HOATOTOBKA K MPAKTHYECKUM 3aHSITHUSM, - KOHCYynbTanuy no pemennto | OK-1- 3ys,
ypaBHeHui - BeinostHeHue MJI3 Ne7 «UncaeHHBIE METOIBI» W3 Ne7 OIIK-4 -
3YB
10.2. YucneHHOE WHTETPUPO- 2 2/ N1 6 |- MOArOTOBKA K MPAKTHYECKUM 3aHATHUSM, - KOHCynbTanuu 1o pemenuto  |OK-1- 3yB,
BaHUE - BeinostHeHue MJ13 Ne7 «UncaeHHbIE METOIBI» W3 Ne7 OIIK-4 -
3YB
10. 3. Yucnennoe quddepen-| 4 | 2 2 /M1 6 |- HOATrOTOBKA K IPAKTHYECKUM 3aHATUSIM, - KOHCYJbTanuy 1o pemennto | OK-1- 3ys,
[UPOBaHHE - sermonHeHune MJ13 No/ «UuncieHHble METOIBDY A3 Ne7 OIIK-4 -
3yB
10.4. Yucnemnoe pemenue| 4 | 2 2/11 6 - HOJTrOTOBKA K IPAKTHYECKUM 3aHATUAM, - KOHCybTanuu 1o pemenuto  |OK-1- 3yB,
CJIAY - spmnonHeHne M]3 Ne7 «UncneHHbIe METOIBDY WJI3 Ne7 OIlK-4 -
3yB
10.5. Meronq HaumeHpmwmx| 4 | 2 2/ N2 6 - IOATOTOBKA K MIPAKTHYCCKUM 3aHITHSIM, - KOHCynbTanuu 1o pemenno | OK-1-3ys,
KBaJIpaToOB - oinosinenne NJ13 Ne7 «HuciieHHbIE METOIBIY W13 Ne7 OIlK-4 -
3yB
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Hroro no pazneny 4110 10/16 30 N3 Ne7

Pa3nen 11. DneMeHTHI TEOPUH BEPOSTHOCTEH U MaTeMATHYeCKO# CTATUCTUKHU

11.1. DnemenTsl koMOuHaro-| 4 | 2 2 6 |- MOATrOTOBKA K MPAKTHYECKOMY 3aHSATHUIO, - KOHCyJbTHpOBaHue 1o pe-|OK-1-3y
PHUKH - BBITMIOJTHEHHUE JIOMAITHETO 3aJaHHS IICHUIO JIOMAIITHETO 33 [aHHsI

11.2. Anrebpa coOwiTuih.| 4 | 2 2 6 |- MOArOTOBKA K MPAKTHYECKOMY 3aHATHUIO, - KOHCYJIbTHUpOBaHHe 10 pe-|OK-1-
Knaccuueckoe, reomerpuue- - eimostHeHue MJ13 Ne8 «Teopust BeposiTHOCTH miennro MJ13 Ne8, 3YyB,

CKO€ M CTaTHCTHUYECKOE OIlpe- - mnposepka  Bpmonuenus|ONK-4 —
JICTICHUS] BEPOSTHOCTU. AKCH- N3 Ne8 3y
OMaTHKa TEOpUU BEPOSTHO-

CTEH.

7.3. Teopembl cnoxenus u| 4 | 4 4 8,2 |- MOJAroTOBKA K MIPAKTUYECKOMY 3aHSATHIO, - KOHCYJIbTHpOBaHuE 1o pe-|OK-1-3y,
YMHOKEHHsSA. YCIIOBHAst BEPO- - seinonnenue MJ[3 Ne8 «Teopust BEPOATHOCTH, menuro M3 Ne8, OIlK-4 -
ATHOCTb. PopMmyna MOJIHON -noaroroBka k AKP Ne8 «CiyuaiiHbie coObITHS» - mpoBepka M]3 Ne§, 3y
BEPOSITHOCTH U (opMyIia - AKP Ne8

baiieca. Cxema bepnymin,

npubmkenus Jlammaca wu

IlyaccoHa.

11.4. dQuckpernble u Hempe-| 4 | 4 4 7 |- IOATOTOBKA K MPAaKTHYECKOMY 3aHATHUIO, - KOHCYNIbTHpOBaHHE 1O pe-|OK-1-
PBIBHBIE CIIy4aliHbIE BEJINYU- - BimostHeHue M/13 Ne8 «Teopust BepossTHOCTH» menuto NJ13 Ne§, 3YyB,

HBl. Psn m QyHKIms pacmpe- - mposepka  BemonHenns |ONK-4 -
JeJieHHs W TUIOTHOCTh. Mare- NJI3 Ne8 3yB

MAaTHYECKOC OXHNIaHHUC n
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Passien/ Tema § (B akaz. yacax) E ; BT cAMOCTONTENBHO dopMa TEeKyIIero KOHTPOJIS g % %
JUCHMILIMHEL = C ol - E g paboTEI YCIICBACMOCTH 1 225
ol EIE3 E = S 2 IIPOMEXKYTOYHOM aTTecTaluu | 5 = ;
=E§ 28 22 =" ¢
S == 2 g X =
S lsgd ac = 5 )
=9 B © S e =
JMCIIepCUs, HayallbHble U
[IEHTPAJIbHBIE MOMEHTEI.
11.5. WUzBectHwlie pacmpene-| 4 | 2 2 4 |- HOArOTOBKA K MIPAKTUUYECKOMY 3aHSTHIO, - KOHCYJIbTHpOBaHHe 10 pe-|OK-1-
JICHU U UX YUCIIOBBIE Xapak- - einonienue MJ[3 No8 «Teopust BeposTHOCTH» menuto MJ13 Ne8, 3yB,
TEPUCTHKH. Hopmarnsnoe - mposepka  Bumosmerus | OTIK-4
pacrpeseeHue. NJI3 NeB 3yB
11.6. 3akonsl Oompmmx um-| 4 | 2 2 6 |- HOArOTOBKA K MPAKTHUYECKOMY 3aHATHIO, - KOHCYJIbTHpOBaHHe 1o pe-|OK-1-
cen. HepaBeHcTBO M Teopema - einoniHeHue MJ[3 No8 «Teopust BeposTHOCTH» menuto MJ13 Ne8, 3yB,
YeOrpiména. [enTpanbHas - mposepka  BumonHenns |OK-4
npe/ienbHas TeopeMa. NJI3 Ne8 3y
11.7. Muoromepuble ciydvaii-| 4 | 2 4/12 8 |- MOAroTOBKA K MPAKTHUYECKOMY 3aHSTHIO, - KOHCYNIbTHpOBaHHe 10 pe-|OK-1-
Hble BenuuuHbL.  DyHKIUN - BoinostHeHue M/13 Ne8 «Teopust BepossTHOCTH» menuto NJ13 Ne§, 3YyB,
pacmpesiesieHusi,  CBOICTBa. - mposepka  BemonHenns |OK-4
YucinoBble  XapaKTePUCTHKH. NJI3 Ne8 3yB
DneMeHTBl TEOPUH KOppess-
1.
11.8. OcHoBHBIEC TOHATHS Ma-| 4 | 2 2/n2 4 |- HOArOTOBKA K MPAKTHYECKOMY 3aHSTHIO, - KOHCYNIbTHpOBaHHe 1O pe-|OK-1-
TEMATUYECKON  CTAaTUCTHUKH. - BeimontHeHUe MJI3 Ne9 «DnmemeHThl MaTemaTudeckoi |menuto M3 Ne9, 3yB,
CraTucTuyeckue OIEHKU Iia- CTaTUCTHKI - mposepka  BmonHenns |OK-4
paMeTpoOB  pacrpeeeHus.. M]3 Ne9 3yB
Toyeunsle W WHTEPBaJIbHBIC
OLIEHKH.
11.9. loBepurenbHbie uHTEp-| 4 | 2 2/n2 4 |- HOArOTOBKA K MPAKTHUYECKOMY 3aHSTHIO, - KOHCYNIbTHpOBaHHe 1O pe-|OK-1-
BaJIbl JUIs IIapaMETPOB HOP- - BeinosnHeHne MJI3 Ne9 «Onementsl maremaTnueckoii|menuto M3 Ne9, 3YB,




AynutopHas g fg a%
KOHTaKTHas pabora| % 9 SR
T 5
£'| (B akan. yacax . dopMa TEeKyIIero KOHTPOJIS % ==
Paznen/ rema 3 ( ) = Bun camocrosrensHon P yi p g5z
< S = yCIeBaeMOCTH U S5 2
JTUCIIUTLTAHBI 5 S R & = paboThI . a3 o
ol E1§3 EZ S = NMPOMEKYTOYHON aTTeCTAlH | 5 = =
5 L8 o ché ; Q g = 7
2 8eyg &8 § ) o
= = O O =~
MaJbHOTO  pacCHpeeICHHUS. CTaTUCTUKI - mnpoBepka  BbinojHeHus |OIIK-4  —
[lonaTne O KpuUTEpUAX MPO- N3 Ne9 3yB
BEPKU CTAaTHCTUYECKUX THUIIO-
TE3.
11.10. Kputnueckast obnacte,| 4 | 4 4/14 8 |- mOAroTOBKA K MPAKTHUYECKOMY 3aHSTHIO, - KOHCYJIbTHpOBaHHe 1o pe-|OK-1-
YPOBEHb 3HAYMMOCTH, MOIII- - BeimontHeHUe MJI3 Ne9 «Dnementsl maTemaTudeckoi |menuto M3 Ne9, 3YyB,
HOCTh Kputepus. Kpurepuid CTaTHCTUKID) - mposepka  Bomoxenns |ONK-4 -
cormacust Ilupcona. Jluneii- M]3 Ne9 3yB
Hasg perpeccus. Koppemsanu-
OHHAasl 3aBUCHUMOCTH JBYX W3-
MEPHUMBIX PU3HAKOB
Hroro no pasgeny 4 | 26 28/M10 | 63,2 AKP Ne8, U13 Ne8, UA3Ne9
Hroro 3a cemectp 4 | 54 54/U16 | 141, 2 3auer
HToro mo tucuuiimHe 162 198/164 | 311,7 2 3a4ueta (1, 4 cemecTp) 1 2

3k3ameHa (2, 3 cemecTp)

" -8 TOM YHUCJIC, 4acChbl, OTBCACHHBIC Ha pa60Ty B HHTCpaKTHBHOﬁ (I)OpMC.
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5 O0pa3oBaTesbHbIe H HHPOPMAILIMOHHBIE TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO MMO/AX0/1a MPEAyCMaTpUBAET HCIOIb30BaHUE B y4eOHOM IpoO-
[I€CCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBENCHHS 3aHATUH B COUETAHUU C BHEAYAUTOPHON pabdo-
TOH ¢ 1enbio GOPMUPOBAHUS U Pa3BUTHUS NMPO(ECCHOHATBHBIX HaBBIKOB oOydaromuxcs. CorjaacHo 1.
34 TNopsiaka opraHu3aliyi ¥ OCYIIECTBICHHS JAEATEILHOCTH M0 00pa3oBaTeIbHBIM IIporpaMmaM Oaka-
naBpuata Beiciiero odpazoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHI oOecreyrBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH pabOTHI,
MEXJIMYHOCTHOM KOMMYHHKAIIUU, MIPUHITUS PELUICHUH, JUIEPCKUX KayecTB, B TOM YUCJE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATFHON AEATENbHOCTH BBITYCKHHUKOB U MOTPEOHOCTEH pa-
ooronaresei.

BriOupas Ty nim nHyI0 TEXHOJIOTHIO pabOThI ¢ 00YJaIOUIMMHUCS, HEOOXOUMO UMETh B BH]TY, YTO
Haubob1Iero 3ddexra oT ee MPUMEHEHHs] MOXKHO JOCTUYb, €CIIM YUUTHIBATh 1€ 00pa3oBaHus, Ha
peanu3ayio KOTOPHIX JOJDKHA OBITH HampaBiieHa M30MpaeMas TEXHOJIOTHSA, COIEp)KaHHe, KOTOpOoe
MIPEJICTOUT TMepeaTh 00YUarOIIUMCS C €€ MOMOIIBI0, a TAK)KE YCIOBUS, B KOTOPHIX OHa OY/IET UCIIOJb-
30BaThCA.

B Hameit paboTte Mbl HCTIONB3YEM CIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeNILHOIO Mpolecca,
MpeIoiaraeT mpsIMyl0 TPAHCISIUIO 3HAHUM OT MpernojaBaTelss K CTYACHTY (IPEeUMYIIECTBEHHO Ha
OCHOBE OOBSCHUTEIbHO-UILIIOCTPATUBHBIX METOJ0B 00yueHuUs1). YueOHas NesSTeIbHOCTh CTYJEHTa HO-
CHUT B TaKHX yCJIOBHSIX, KaK IIPaBUIIO, PEPOIYKTUBHBINA XapaKTep.

@®opMbI yIeOHBIX 3aHSATHIA:

- uH(GOpPMAIIMOHHAS JICKIMS — IOCIIEIOBATEIbHOE HM3JIOKEHHE MaTepuaia B JUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOATBHBIMH CPEICTBAMH.

- ceMuHap (3amuTa PI'P) — Oecena mpernonaBaTesnss U CTYAEHTOB, OOCYXXJIEHHE 3apaHee MOAro-
TOBJIEHHBIX COOOIIEHUH 1O KaXXJIOMY BONPOCY IUJIaHA 3aHATHUS C €AWHBIM JUISL BCEX MEPEYHEM PEKO-
MEH1yeMOil 00s13aTeIbHOM U JONOJHUTENBHOM JTUTEPATYPHI.

- TIPAKTHYECKOE 3aHITHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HABBIKOB MO TPE-
JIOKEHHOMY aJITOPUTMY.

2. Texnonozuu npooremnozo odbyuenusi. Opranusanus 00pa3oBaTEIILHOTO TpoIecca Mpearnoara-
€T MOCTAaHOBKY NMPOOJIEMHBIX BOMPOCOB, CO3AaHNE YUEOHBIX MPOOIEMHBIX CUTYalUuH JUIsl CTUMYJIUPO-
BAHMS aKTHBHOM ITO3HABATEJIBHON JEATEIbHOCTH CTYIEHTOB.

®opMbl yUeOHBIX 3aHATHIA:

- IpoOJIeMHAs JIEKIHS — U3JI0’KEHHE MaTepHala, Mpearosararomnee MOCTAaHOBKY MPOOIEMHBIX U
JMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PA3IUYHBIX HAYYHBIX MOJXOAOB, aBTOPCKHE KOMMEHTAPHH,
CBSI3aHHBIE C PA3IIMIHBIMHA MOJICIISIMA MHTEPIIPETAINN H3y9aeMOro MaTepuaia.

- JIeKIUs «BABOEM» (OMHApHas JEKIUs) — U3JI0KEHHEe MaTepraia B popMe JAUaIorudeckoro oo-
IICHUs IBYX CTY/ACHTOB (3apaHee MOJArOTOBUBIIMXCS) WM CTYJIEHTA U TIpernoaBarens (HanpuMmep, pe-
KOHCTPYKILIMSI TUalora WCTOPHUYECKUX JIMYHOCTEH — CBHUJETENEH OTKPBITUS KaKoro-mubo HaydyHOTro
(baKTa; «y4eHOTO» U «ITPAKTUKA» U T.JI.).

- IPaKTUYeCKoe 3aHATHE B (hopMe MPAKTUKyMa — OpraHu3alus yueOHOM paboThl, HalpaBIeHHAs
Ha pelIeHHe KOMIUIEKCHOH y4eOHO-TT03HABATEIBHON 3a/aud, TPEOYIOMmeH OT CTyIeHTa MPUMEHEHHS
KaK HayYHO-TEOPETHUECKUX 3HAHUH, TaK M MPAKTUYECKUX HABBIKOB.

- caMOCToOsITeNIbHast paboTa (C KOHCYJIbTAIMAMU MPENoaaBaTelisi) Ha OCHOBE Kelc-MeToaa — 00y-
YEeHHE B KOHTEKCTE MOJICIUPYEMON CUTYyallud, BOCIPOU3BOAIICH pealbHble YCIOBUS HAyYHOH, Mpo-
n3BojicTBeHHOH. OOyuaronyiecss MTODKHBI TMPOAHAIM3UPOBATh CUTYAIMIO, pa3o0parbcsi B CYTH TPO-
O1eM, IPeIOKUTh BO3MOXKHBIE PEIICHUsT M BBIOpaTh Jrydinee U3 HUX. Keiicel 0asupyrorcs Ha peab-
HOM (paKTHYECKOM MaTepuase Uil ke IPUOIMKEHBI K pealbHON CUTYaIUu.

3. Texnonoeuu npoexmmnozo o6yyenusi. OOpa30BaTENBHBINA MPOLECC TTOCTPOCH B COOTBETCTBUU C
QJIITOPUTMOM TIOATAIHOTO PELIeHUsS TPOOIEeMHOM 3a/1a4y I BBHIOJHEHUS yueOHoro 3ananus. [Ipoekt
IpearoiaraeT COBMECTHYIO YU4eOHO-TIO3HABATENbHYIO NESATEIbHOCTh TPYIIBI CTYACHTOB, HANpPaBICH-
HYIO Ha BBIpaOOTKY KOHIIETIIIUY, YCTAaHOBJICHUE LieJel 1 3a1a4, GOpMYIUPOBKY OKUIAEMbIX pe3yibTa-
TOB, OIpEeJICHNE MPUHIMIIOB U METOJIUK pEIIeHHs TIOCTaBJICHHBIX 3aja4, INIAHUPOBaHKUE Xo1a pado-



ThI, TOMCK JIOCTYITHBIX W ONTHMAJIbHBIX PECYPCOB, MOATAMHYIO PEAIM3aIMIO M1aHa paboThI, MPE3eHTa-
IIUI0 Pe3yNIbTATOB PabOThI, UX OCMBICIeHHE U pediekcuro. [IpuMeHseTcss B OCHOBHOM ISl TIepexo/ia
KOMITETEHIIMH Ha YPOBCHB BJIAJICHUSI.

OCHOBHBIE THITBI IPUMEHSEMBIX HAMH B 00pPa30BaTEIILHOM JESITEIbHOCTH MTPOCKTOB:

Hccreoosamenvckuii npoexm — CTpyKTypa npuOimkeHa K (opMary HaydyHOTO HMCCIICIOBAHUS
(ToKa3aTeNbCTBO aKTYAJIbHOCTH TEMBI, ONpE/eliCHHEe HAYYHOUH MpOOJIeMbl, MpeaMeTa U 00beKTa Hc-
CIICZIOBAHMS, IIEeJIeH M 3a7a4, METOJIOB, UICTOYHUKOB, BBIBI)KEHUE TUIIOTE3bI, 0000IIEHNE Pe3ylbTa-
TOB, BBIBOJIBI, 00O3HAYCHHE HOBBIX MpoOsieM). Pe3ynabraroMm siBiisieTcss ydeOHash KapTa 1O MOJYJIIO
Haiei 00pazoBaTeIbHON MPOTrPAMMBI.

Teopueckuii npoexm, IPEANONATAIONINA B OTIUYHE OT NPEIBIAYIIEro, KOHCYHBIH MPOIYKT B
CIIEYIOIINX BapUaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MATEeMAaTUYECKOMY» COOBITHIO (TIpa3i-
HUK uncna «[lu» u T.11.); «MaremaTuyeckas» OTKPBITKA (CBOETO pojia yueOHasi KapTa, TOIbKo Hedop-
MaJIbHO, KPacO4YHO 0(OopMIICHHAsI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.II.

Hnpopmayuonnwiii npoexm — yaeOHO-TIO3HABATEIbHAS ACITEIBHOCT C SPKO BBIPAKEHHON IB-
PUCTUYECKOH HANPABIECHHOCTHIO (ITOUCK, OTOOP M CUCTEMaTH3aIHs HH(POPMAIIUK O KAKOM-TO OOBEKTE,
O3HAKOMJICHHE YYaCTHUKOB IPOCKTA C ITOH MHPOpMAIIUEH, e aHAINU3 H 0000IIEeHHE U, HAKOHEII, ITpe-
3EHTAIMSI 110 TPAKTUYCCKOMY TPUIIOKECHHUIO).

4. Unghopmayuonno-xommyHukayuontvle oopazosamenvhvie mexrosoeuu. Opranuszamnus odpa-
30BaTEIBHOIO IMPOIlecca ¢ MPUMEHCHHEM CIICIIHATU3UPOBAHHBIX IMPOTPAMMHBIX CPEJl U TEXHHUECKUX
cpencTB paboThl ¢ HHpopMaiuei (HHpopMalonnyto cpeay yausepcurera MOOJIYC MOODLE).

@DopMBbI y4eOHBIX 3aHITHH C UCIIOJIE30BAaHHEM MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIO-
U

Jlekuus-BU3yanu3aus — U3JI0’KEHHE COIECPIKAHUS COMPOBOXKIACTCS MPE3CHTAIMEH (IeMOHCTpa-
Uel y4eOHBIX MaTEepPHAaJiOB, MPEJICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMax, B T.4. MJUIHOCTpa-
THUBHBIX, TpaUUICCKUX, ayJ0- U BUICOMATEPHUATIOB).

[IpakTuueckoe 3aHsATHE B opMe MpE3EHTAMH — MPEACTABICHUE PE3yIbTAaTOB MPOEKTHOW WU
MCCIIEIOBATENLCKON JESITETHPHOCTH C HCIIOJIb30BAaHUEM CIIEIMAIM3UPOBAHHBIX MMPOTPAMMHBIX CPE/I.

6 YueOHO-MeTOAMYeCKOe o0ecreyeHrne CaMOCTOSITeIbHOM padoThl 00y4aroLIuXCcst

[To mucummuimHe «MaTtemaTruka» MpeIyCMOTPeHa ayJIUTOpHAsT U BHEAYJAUTOPHAS CaMOCTOSTEb-
Has paboTa 00y4aromuxcs.

AyIuTOpHas caMOCTOsITeNTbHAsE paboTa CTY/IEHTOB MPEIOIaraeT pereHne KOHTPOJIBHBIX 33a1a4
Ha MPaKTHYECKUX 3aHATHSIX.

Ilpumepnuie ayoumopnvie konmpoavhvie pabomot (AKP):
AKP Nel «Hy.JieBoii cpe3» - Tect ¢ Bapuantamu EI'D.

AKP Ne2 «BekTopbp»

JlaHbl KOOPAMHATBI BEPIIUH UpamMuabl AAAA, !
A(L3:6), A(221), A(-L01), A (-46,-3).
Haiitu:

1) mmuay pebpa AA, ;

2) yroa Mexnay pebpamu AA, 1 AA,;

3) yron mexy pedpom AA, U rpaHbio AAA;;

4) utomaap rpaHu AA A ;

5) o0BeM mHpaMUIBL.

AKP Ne3 «IIpeneabn»

BBI“H/IC.HI/ITB Hpeﬂeﬂbl:
X3 +3x% 4+ 2x _ 2x3+x%+5
1L lim————, 2. lim—————~,
x>2 X°—X—6 x>e 3x° —X+1
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3 2
3. lim X X 4. lim g , 5. lim xctg 5x
o 2x2 1 2x+1 x>-2 (X +2) x>0

8. UccnenoBaTh Ha HEMPEPBHIBHOCTh

X—3ecmu x <0
f(x)=
(x) { X ecmu x>0

AKP Ned «IIpousBognas»
1. Haiigure nepByro MPOM3BOAHYIO OT ()YHKIIMM:

2_
N X = /1_25,[2, 6) y = X-C0S3X, B) y:w_5.log2x+3
y =arccos 5t + 7, X rax+
3% 2
D y =5 —2arctg(4x +3x).

2. CocraBbTe ypaBHEHHS KacaTenbHoi K kpuBoit XY =4 B Touke Xo =1.

3. Boruciure npubmmkenro Y =VX° +8 mpu X =1,09.

cos4x—1
4. Bplumciaure npesen no npaswity Jonurans lim — g
x—0 (e4x 1)

AKP Ne5 «MeTtoabl MHTErpHpOBaHUS»
Haiitu HeonpenenéHHble HHTETPaIb:

2
1) [ . VX2 o) [sin@x+Ddx, 3) [sinxe™*dx, 4) | dex 5) [ xsin(2x)dx

X* +4x+

\/_+2

dx, 9) jsm 2xc0s® 2xdx , 10)J x+1

3x 4 . X—3
6 7 dx,8) | ————
)J' 6x+1 X, )jxarcsmxx )'[(XZ— 2)°

AKP Ne6 «/Iu¢depenuuanbHble ypaBHEHHs MIEPBOTo MOPSIKA»
Pemmts /1Y 1-ro nopsiaka, npeasapuTenbHO BbIICHUB THIL Y :

1. ydx+(2x—y?)dy =0.
yz _3x2

4

2. 2—)3(dx+
y y

dy =0.

3. L+ 0M)dx+ Y@= Dydy =o.
y

4, y -9x*y=(x° +x2)y%; y(0) = 0.
5. (y*+xy®)dx+(x* — yx*)dy = 0.

AKP Ne7 «CxoauMoCTh YMCJI0BBIX PAIOB)»
6

1. 3amumure Gpopmymy obIero wieHa psga. — + —+ +§+
' Py P 379 07 8t

2

2. Tlonp3ysack HEOOXOAUMBIM IPU3HAKOM CXOIMMOCTH, J0KA3aTh PACXOAUMOCTD psa Z nTE
n=14N+

00 e_‘/ﬁ

=

3. UccnenoBath psn Ha CXOJUMOCTH, MPUMEHSS KaKOH-TM00 M3 JOCTATOYHBIX HMPU3HAKOB

CXOJIUMOCTH.
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| Ha a6COJIIOTHy10 u yCJIOBHy}O CXOOUMOCTD.
n=1 nt

AKP Ne8 «Cayuaiinbie cOObITHSI»
ITo mumeHn npousBoaUTCs TpH BeIcTpena. PaccmarpuBatotest coObitus A, B, C — nonaganue npu

IIEPBOM, BTOPOM U TPETHEM BhICTpeax. YTO 03HAYarOT COOBITUS A+B+C,AB+Cy

. B ypue 12 mapos. Cpeau 3tux mapoB 3 0enbix 1 9 yepHbIX. KakoBa BEpOATHOCTH TOTO, YTO Haya-

4y BBIHYTHIN MIap OKaXeTCs OeIbIimM?

B papnoctynuu tpu mukpodona. [t kaxx10ro u3 nepBbIX JByX MUKPO(GOHOB BEPOSTHOCTH TOTO,

YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a nis Tperbero — 0,9. Haiitu BeposiTHOCTH TOTO,

YTO B JaHHBIII MOMEHT BKJIFOUYEHBI 2 MUKpPO(]OHa.

B npomaxxe umerotcs Oenble 1 KOPUYHEBBIE 1A B COOTHOIIEHUH 2:3, mpudeM mpou3BoacTBo 60%

OenbIX U 71% KOPUYHEBBIX SIMIL AATUPYETCs JHEM, IPEILIECTBYIOUIMM JHIO MPOJAXKH, a OCTaIbHbIE

gilla patupyrorcs Oosnee paHHMMHU unciamu. [lokynaTtenb 3akas3piBaeT siiilia, AaTUPyEMbIE JTHEM,

IPEIIECTBYIOUIMM JHIO IPOAAXKH, HE3aBUCUMO OT uX IBeTa. KakoBa BEpOSATHOCTH TOTO, UTO €My

MPOJIAYT PEIIETKY OCINbIX SUII?

. Tenedonnas cerp yupexxaenus obcayxuBaer 200 aboHeHTOB. BeposaTHOCTH TOro, 4YTO B T€UEHHE
MUHYTbHI BHYTPU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BEpOSITHOCTh TOT0, UTO B
Te4eHUue MUHYTHI OyneT 5 3BoHKoB? KakoBa BEpOSTHOCTb TOrO, YTO B TEUEHUE MUHYTHI OyJeT He
6osee 5 3BoHKOB? HaiiTn HanBeposATHEHIIIee YUCIIO 3BOHKOB B TCUCHUE MUHYTHI.

Ilpumepnuie unousudyanvnovie oomawnue 3aoanusn (U/3):
M3 Ne 1. BekTropHas aaredpa

1. TloctpoiiTe Ha MIOCKOCTU BEKTOPHI a= (4;_ ), b= (_ 2;5), ¢= (1;2). Haiinure ux IMHEHHYIO

KOMOHMHAIHIO 2a+b+3c a) TEOMETPUYECKH, 0) aHAIUTHYECKH.
5 a= (2;1;—3)1 b=(- 4;0;2), c= (1;1;—2)_ Haiire:
a) JUTMHY BEKTOpa 5, €r0 HaIpaBJAIOIINE KOCUHYCHI, OPT BEKTOPA a ;
5 a-b, a-c, b-c (a+2c)(3@-5b),
B) EXB' e_lx(_:, k_)xE, (&_1+2(_:)><(3§—5t_))
pabc, (a+2c)fsa-sb)e-2b)
3. a=[4-3) b=(3-25) c=(342)

. HaﬁHHTe mjiomanap nmapajiejiorpamMmma, mHOCTpOCHHO-
'O Ha BEKTOpPax a+ 2b n C— 3b , U IJIMHBI €TI0 CTOPOH.
a=(L13) b=(3;,0;-2) c=(-113)

4. TlpoBepbTe, SABISIOTCS JH BEKTOPHI , , KOMILUIAHAPHBIMH.

5. Haitgure (35 + BXE - 25.X6 - 56), eclm abc=5 .

N3 Ne 2. AHatuTHYeCKAs TeOMeTpHs

1. Jano: My(0; 4); My(10; 3); o= 30% S = (3;2): "= (4:-3); Ly x—4y+3=0 ;
Ly: 2x-3y+7=0

A). Haruimure o0IIue ypaBHEHUS MPSIMBIX, TIPOXOISIIMX Yepe3
1) touku Mju Mp;

2) Touky M mapajIenbHO BEKTOpy O
3) touky M nepneHauKyIspHO BEKTOpY ;
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4) touky M nmapajuienbHO npsiMoid Li;

5) Touky M; nepreHauKyIspHO IpsaMoii L.
b). Haiinure paccrostuue oT Touku M o npsimoii L, ¢ Tounoctsio 110 0,01.
B). Haiinure: 1) Touky nepeceueHus npsMeix 5) u 6) ¢ Tounoctsio 10 0,01,
2) yroJ MexJ1y HUMH ¢ TOYHOCTBIO J10 0,1°.

B tpeyronpauke ¢ Bepmunamu A(2,1), B(5,3), C(-6,5) HailTi 1IMHY BBICOTHI U3 BEPIIMHBI A.
3. Hanmmcare kaHOHWYECKHE U MTapaMeTPUIECKUE ypaBHEHUS IPSIMOi, IPOXOAAIIEeH Yepe3 TOUKU
M(2,1,-1) u K(3,3,-1).

CocraBuTh ypaBHEHHE IUJIOCKOCTH, poxozsuieit uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Haiitu yron mexay npsimoid, npoxozsimieit uepes Touky A(-1,0,-5) u touxy B(1,2,0), u miocko-
cThio X-3y+2+5=0.
6. Mansl Bepmunsl TeTpadapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanmumure
1) ypaBuenwue mwiockoctu (ABC),
2) ypaBHEHHE IUIOCKOCTH, Mpoxo el yepe3 D napamiensao (ABC).
3) KaHOHHYECKHE M NapaMeTpudecKue ypaBHeHus peopa AD.
b). Haiinure
1) yron mexnay AD u DE ¢ To4HOCTBIO J10 0,10;
2) miomaas Tpeyrobanka ABC ¢ tounoctsio 10 0,01;
3) 00BeM TeTpadapa ¢ TOYHOCTHIO 10 0,01;
4) Beicoty DE ¢ Tounoctsto 10 0,01.
7. OmnpenenuTs TN U NOCTPOUTH JIMHUIO:

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

N

ok~

o . V4
8. TlocTpoiiTe KpUBYIO B MOJIIPHOM CHCTEME KOOPAWHAT 110 TOYKaM C ImaroMm A = 3

p=4+2c0s2¢

N3 Ne3. «Ilpenes. HenpepbiBHOCTh. KoMmiekcHbIe ynciiay
1. Haiigute npeaenst QyHKINN:

lim X(x? +2x—-1) lim (x—2)(x* +2x+2) lim 2= 2%
a) X—>00 X —1 , 6) X—2 X2—5X+6 ’ B) X_’Z\/5x—6—2,
2 8+15x
fim X D" |im(5x‘1j
r) x>-1tg (1+ X) , P 5x+6

2. Uccrnepyiite (yHKIHMIO Ha HENPEPHIBHOCTh, BBLICHUTE XapaKTep TOUYEK pa3pbhiBa, CAeTaiiTe
yepTex rpaduka GyHKIIH

_i' X<1,

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

3. BeimoHUTE ACCTBUSA B anreOpandeckoi Ghopme.
4-3i 4-9i
1), 6=31)-(2-7i) 2) 3+4i 3) 3i

4. N300pa3uTh KOMILJIEKCHBIC YKCIa Ha TUIOCKOCTH U 3alHMCaTh UX B TPUTOHOMETPUIECKOU Pop-

Me.
1). 6i’2)_ —7.3). 1—i'4)_ —\/é—i,5). 7+4i
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o 15 _ H
5. Haiitu 2, ecim 2 =1-1,

Y-3-i

6. Haiitu Bce 3HaueHus
7. Pemuth ypaBHEHUS

a) 32°+72+2=0 ) 2°+62+25=0 ) 2z°-6z+15=0

n H306paSI/ITB UX Ha KOMIUIEKCHOH IIOCKOCTH.

N3 Ne 4. «Iuddepenunanbroe ucuuciaenue @HID»
In(l— — y2)

B

2. HaifTu 3Ha4YeHUs YaCTHBIX IPOU3BOIHBIX (DYHKIIMIA B 3aJaHHOM TOUKE:

1. Haiiti o6macth onpeaenenust yHKIUU Z =

A) 2= x% (12) B) z=In(Vx +.y) )

o%u :
3. Haiitu pok ecia U =Xy +Sin(x+Yy).
X

4. BeraucauTh NpUOIMIKEHHO \/5-e°'°2 +2,03% .

5. HaiiTu skcTpemyMsl GyHKIHH Z = X° + 2y* —4X —6Y + 2.

o Inx In
6. Haiitn mpon3BogHyI0 GYyHKINN Z = —— — LD A HarpaBieHuu Bekropa (1;1).
X

7. Ilpu kakux k>0 rpaaueHt QyHKIMH Z = (2X + ky)2 HNEepHEHIUKYISPEH NpAMOi X+ Yy =2.7

8. Haiitu skcTpemMaibHOe 3HaueHne GyHKIMK Z = 2X+ Y —Yy° —X* mpu ycnoBun X + 2y =1.

9. Haiitn HanGonbiee 3HayeHne GyHKIUHU B 331aHHON 001aCTH:

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

N3 Ne 5. «kKpaTHble HHTerpaJb»

1. HaiiTu nBoiiHOI nHTEerpan no obnactu D, orpaHu4eHHON IMHUSAMU:

ﬂ(x—Zy)dxdy, D:x=0,y=2x*x+y=3.
D

4 X
2. VI3MEeHUTH MOPSIOK HHTETPHUPOBAHUS: Idx 'f f(x,y)dy .

2 1/x
y

1
3. TlepeliTi K IOJAPHBIM KOOPAMHATAM W BBIUYHCITHTD: I ydy j dx.
0 1-1-y?

4. Haiftu TpoifHO# nHTerpai mno teny 7, orpaHHYEeHHOMY ITOBEPXHOCTSIMH
2

m(xz—Z)dxdydz,T:X=0,y=0,x:1,X+y=2,2=0,z=xz+y?'
T

2
5. Haiitn 00béM 1 tutomaap mosepxuoctu Tena: T ={(X,y,2):x>0,2x+3y<12,0<z< y7}

6. HaiiTu nieHTp Macc 0THOPOAHOIO TENA, OTPAHUYEHHOTO TOBEPXHOCTAMMU:
y=4,x"+17°=4y.
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N3 Ne 6. «PyHKIIUHM KOMILIEKCHOTO IIePeMEHHOI0»

1. HaiiTm Bce KOMIUIEKCHBIE YMCNA, YIOBIETBOPSAIONIME 3aJaHHBIM ycloBuaM z° —z° =77,
Haiinennsle uncia 3anucarh B TPUTOHOMETPUYECKOM 1 TIOKa3aTeNbHOM (hopMmax.
: S .
2. Bwruucnute 3HaueHus ¢pynkowmii: cosi, IN(3+4i), e 2, arcsini.
3. Haiitu kopHu ypaBHeHust SiN Z = 3i U n300pasuTh UX HA KOMILICKCHOM IIOCKOCTH.
. z
4. Haiitu o6pa3 muuun | npu orodpakeHrn W= ——.
Z—1
5. BoCCTaHOBUTH aHATUTHYECKYIO (PYHKIHIO N0 e AeiicTBuTenbHOM actu Re f(z)=3x’y — y°;
f(0)=0.
6. BpraucauTh HHTETpAI I|z| Rez’dz, L: |Z| =1, Imz>0
L
Cos zdz
7. BblMMCIMTBL UHTETpAl | ——— .

PR

8. Paznoxwuts B psg Jlopana B OKpeCTHOCTH JaHHON TOUYKHU

1
Y= e

z

6) f(z)=et; z,=1.

. €
9. Haiitu ocoOble TOUKHM QPyHKIMH, yKa3aTh ux xapakrep f(z)= ﬂ .
Z2°(Z—
zZ+3
10. BBI4uCIUTh HHTETPAJT C TOMOIIBIO BEIYETOB '[ —az
I2=2 (z+1)

N3 Ne 7. «<UucjieHHbIE METOAbI»

1. Pemuth YPaBHCHUC MCTOAAMHU IMOJIOBUHHOT'O JCJIICHUSA, XOPA U KaCATCIIbHBIX! e =2- X2 .

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

=Y X(O) =2, y(O) = 2 MeronamMu Diinepa u

X
3. Pemuts 3anauy Ko i cucteMsl ypaBHEHUN {

Xoitna ¢ marom h=0; 0,0%; 0,001 na otpeske [0, 2]. OreHUTH MOrPEMIHOCTS YHCTIECHHBIX
peLIeHui.

4, MeTOJIOM HanMMCHBIINX KBaJpaTOB HalTH BHUJ 3aBUCUMOCTH 110 CJICAYIOIIUM JaHHBIM:

X 4 6 10 12
v 1,3 0.2 0,6 2,4

[IpoBephTe MUHENHYIO U KBaJAPAaTUUHYIO 3aBUCUMOCTH. OLEHUTE KaK10€ MPUOIMKEHHE.

N3 Ne 8. «Teopusi BeposiTHOCTEI»
3amanue 1.

OnBIT — U3BJICUCHUE IETATTN U3 STUKA, B KOTOPOM HAXOJATCS U3IEIus TpeX copToB. COOBITHS:
A — «u3BJeUEHA JIeTaNTb MIEPBOTO COpTay; B — «u3BieueHa neTainb BTOporo copray; C — «u3BledeHa
JeTallb TPEThEro copray. Yo mpencrasisator codoii cooeituss A+B, A+C, AC, AB+C?
3amanue 2.

lMapnepoOmuiia Beiaa OTHOBPEMEHHO HOMEPKH YETHIPEM JIMIIAM, CIABIIMM B rapaepod cBoU
nusnel. [locine 3Toro oHa mepemyTana Bce NUISANBI M MOBECHIIa UX Hayraa. HalTu BeposiTHOCTH
CJIETYIONTUX COOBITHIA:
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A — «kaxa0My U3 YEThIPEX JUI] rapAepoOIINIIa BEIACT €r0 COOCTBEHHYIO HUISITY;
B — «poBHO TpH JIMIIa MTOTyYaT CBOM IILJISTIBDY;
C — «poBHO J1Ba JIHIIA MTOJIYYAT CBOM IUISITIBD.

3amanue 3.

BepositTHOCTh NonanaHus B Ledab Npu oaHOM BbicTpesne paBHa 0,001. Haiitu BeposiTHOCTB
rmonajaHus B 1eJb JABYX U 00Jiee MyJib, €CJIM YMCiIo BeICTpesioB paBHO 5000.
3ananue 4.

BeposTHOCTh M3rOTOBICHUS M3/€IHsI, OTBEYAIOLIEr0 CTAaHAAPTY IIPU JaHHOM TEXHOJOTUH pPaBHA
0,8. Haiitu BeposiTHOCTB TOTO, uTO M3 200 M3A€nMii cranaapTHEIMU OyAyT: a) poBHO 150, 6) ot 140 10
155, B) HEe MeHbIIIE 165.
3ananue 5.

Tpu aBTOMOOMIIA HampaBiieHbl Ha IEpPEeBO3KY Ipy3a. BeposTHOCTH HCIPaBHOIO COCTOSHUS
nepsoro u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaliTu BepoSATHOCTb TOr'0, YTO POBHO JIBa
aBTOMOOWJISL IPUTOJHBI K SKCILTyaTallluu.

3amaunue 6.

He3aBucuMble ONBITHI MPOJJIOJDKAIOTCS J0 TIEPBOTO TOJOKUTEIBHOTO UCXO0/1a, TIOCTIE Yero mpe-
Kpamarotcs. Hailtu psii pactpe/iesieHus: Yuciia OIbITOB, €CIH BEPOSTHOCTh MOJIOKHUTEIBHOTO UCXO0/1a
pHU KakoM onbiTe paBHa 0.6 .
3amaunue 7.

3amaH psij pacnpeaesieHus caydaiHon BenuunHbl X. HaliTu maTemaTudeckoe OxujaHue, Juc-
MIEPCHUI0 M CPEITHEE KBAIPATHUYECKOE OTKJIOHEHHE. [10CTPOUTh PYHKITUIO pacTipe/Ie/ICHHsL.

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

Jlns HenpepbIBHOM cilydalfHON BeMMUYMHBI 3a7jaHa (DYHKIMS pacrpeieneHus F(X). Tpebyercs
HaWTH IUIOTHOCTb PacIpeneicHus f(X), MaTeMaTU4YeCKOe OXKUIAHUE, TUCIEPCUI0, CpeHee KBaJpa-

TUYECKOE OTKJIOHEHHE. BBIUMCINUTH BCPOATHOCTH TOT'O, YTO OTKIIOHCHUC CJ'Iy‘-I&fIHOfI BEJIUYMHBI OT €€
MATEMATHUYCCKOI'o OXXHAaHU 6y,I[€T He Ooliee CPpEAHECTO KBAAPATUYCCKOTO OTKJIOHCHUA. HOCTpOI/ITI)

rpaduk QyHKIHIA.

0 :
F(x) = 1-(1—(:032x) , 0<x<Z
2 2
1 , T

3amanue 9.

Jlst HempephIBHOM CITy4aiiHON BETMYMHBI 33]]aHa TUIOTHOCTh pacrpeesieHus f(X). TpeOyercs
HaWTH mapaMeTp a, QYHKIHIO pacipeaeeHus F(X), MaTeMaTHYeCKOe OKHJIaHUE, JUCIIEPCUIO0, CPEI-
HEKBaJIPaTHUECKOE OTKIOHCHHE.

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

3aganue 10.

CrnyuaiiHoe OTKJIOHEHUE pa3Mepa JIeTaId OT HOMUHAJIA PACIIPEIeTICHO TT0 HOPMAITbHOMY 3aKOHY
C HapaMeTpaMI/I auo. CTaH,Z[apTHI:IMI/I ABJIAKOTCA TC ACTAIHU, OJIA KOTOpBIX OTKJIOHCHHS OT HOMHWHAJIAa
JISKAT B UHTEPBAJIC (a—a;a+ a). 3anucarh GOpMyIy IDIOTHOCTH paclpeelIeHUs U MMOCTPOUTh Ipa-

(UK MJIOTHOCTU pacrpeaeeHusl.
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Cxonbko HE0OXOJUMO M3TOTOBHUTH JI€Tallel, YTOOBI C BEPOSTHOCTHIO HE MeHee [ Cpeau HUX
ObL1a XOTs OBI OJTHA CTaHIAPTHAS?

a=0; 0=0.05 a=0.06; p=0.97
3amanue 11.

3aKOH pacHpe/eICHUsT CHCTEMbI JIUCKPETHBIX CIIyYalHBIX BEIUYHH (X,Y) 3a7aH TaOJIUIIEH.

Haiiti ko3hduumeHT Koppensiuuu r,, U BEPOSITHOCTh MONAIaHMUs CIIy4aliHON BEIUYHHBL (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}
3aganue 7.

3a/aHa MJIOTHOCTh PAcHpeesIeHUs] CUCTEMBI IBYX CIIy4alHbIX BEIMYUH f(X, y). Haiitu xo3¢-
¢umment A, kodpdunuent koppensuuu I, .

f(x,y)= A-(x+y)e™ 606D 0<x<w
Y= 0 eneoon. D  0<y<oo

3aganue 8.
Hano: X,Y — ciyuaitnbie Benmuuunbl, Y =3X +2, M(X) =2, D(X) =4.
Haiitu: M(Y), D(Y), k,,, Iy, -
3ananue 9.
Hano: X,Y — cinyuaitnsie Benmuuunbl, Y =3X +2, M(X) =2, D(X) =4.
Haiitu: M(Y), D(Y), k,,, Iy, -

M3 Ne9. «MaTemaTuveckasi CTaTHCTHKA)
JlaHbl BEIOOPOYHBIE COBOKYITHOCTH JIJISl IBYX CITyYalWHBIX BEIMYUH (U3MEpsSEMbIX TPU3HAKOB) 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 48.1 275 60.1

25.2 57.5 27.8 54.1 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 60.4 217.2 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. TIlposectu rpynnupoBaHue JaHHBIX. [IoCTPOUTH KOPPEIALMOHHOE 110JI€ U KOPPEIALUOHHYIO Ta0-
muiy. [ToctpouTs sMnupudeckue pacupeneneHus cocrapisitomux X u Y . Haiftu abconmoTHbie U

28




OTHOCHUTEJIbHBIE YaCTOTHl M HAKOIUIEHHBIE YacTOThl. HauepTUTh MOJUIOH U TMCTOrpaMMy 4acTOT
Y HAKOIUIEHHBIX YacTOT.

2. Haiitn BBIOOpOYHBIC W HCIIPABICHHBIC OIEHKU MapaMETPOB pacIpelneicHus (CpenHee, Tuchep-
CHsl, CpefiHee KBaJpaTHUHOE OTKJIOHEHUE, aCUMMETpPHUs, IKCIECC, MOJa, MeuaHa, K03(hGUIUEHT
BapuUalluu).

3. IlpoBecTu CTaTUCTUYECKYIO IPOBEPKY CTATUCTUUYECKON I'MIIOTE3bI O HOPMAJILHOM PACIPE/IETICHUN
M3MEPSAEMOro IpU3HaKa 10 CJIEAYIOINUM KPUTEPUSIM: a) CPEIHEMY KBAPAaTUYHOMY OTKJIIOHEHHUIO,
0) pa3maxy BapbHpOBaHHUs, B) IOKA3aTeIsIM MCIIPABICHHBIX aCHMMETPHM U JKCLEcca, ) KpUTe-
puto IIupcona XZ (YpoBeHb 3HaUMMOCTH NPUHATH paBHbIM 0.05). B ciyyae npuHsTHSA THIOTE3BI O
HOPMAaJIbHOCTH PACIpEeNICHUs] HAalTH NOBEPUTEIbHbIE MHTEPBAJIbI JUIsI MATEMaTHYECKOIO O0XH-
JTAaHUS U CPEIHETO KBAIPAaTUYHOTO OTKJIOHEHUS MpU ypoBHE Haa&xkHocTH 0.95.

4. Haiitu u 3anucath B KOPpEJSLMOHHYIO Ta0nMIly yciaoBHbIe cpeaHue. Ha koppensinuoHHOM mose
MOCTPOUTH JINHUK perpeccur. HailTu ncnpaBieHHbIH KOPPEISIIUOHHBI MOMEHT B KO (QUITUEHT
Koppensanuu. IIpoBepuTh runore3y o He3aBUCUMOCTH IPU3HAKOB X U Y (ypOBEHb 3HaUMMOCTHU
npusATs paBHbIM 0.05). Paccunrars ko3 GumenTs! tuHeinoi perpeccun (X Ha Y wim Y Ha
X).ITlpoBepuTh 3HAUUMOCTH ypaBHEHMs perpeccuu. HalTu noBepHUTenbHbIE MHTEPBAJIBI I KO-
3¢ UIHEHTOB KOPPEISAIUH U JIMHEHHOH perpeccuu (mpu ypoBHe Haa&xHocTH 0.95).

Ipumepnwie eapuanmot pacuemuo-zpaguueckux pavom (PI'P):

PI'P Ne 1. «Matpuusbl. Onpeneautenu. CJIAY»
3amaua 1. Haitnure npousBeneHne MaTpuil

2 4 -1)(1 1 -1 3
2 -1 1

03 7|2 -2 0 -2

00 -2)(1 1 -2 > 0 =8
1) - )
3 0 -4)(0 0 1 5

5 7 9|0 40 3|-(4 2 0)

g =21 6)1 00 (-1 |

(5 GJ (—2 3} 2 —1} (2 3 4J

57 8/L0 4] glo 3)(1 -11

3anada 2. Berancaure onpeaenuTenn

4 -1 0 2 -4 3 11 3 6
o 7 2 5 10 - 1 4 6
1)003’ 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.
3 7 -2 5
3amaua 3. Jlana mMatpuna p _ 01 4 2 . Haiinure
1 0 2 -4
00 1

1) A12’ 2) A24' 3) det A
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3anaua 4. Haiingure oOpaTHbIe 17151 MaTPHULL

1 0 O
2 7
1) ( j 2)|2 5 -1}].
50
4 7 1
3anaga 5. PemuTe crucreMy a) MaTpUYHBIM CITIOCOOOM U
0) o ¢popmynam Kpamepa.
X + 3y + 2z = -1,
3X + 2y + 5z = 6,
4 + 3y + z = 1

3anaua 6. PemmTe cucteMbl MeTooM 'aycca, ykasbiBas B KaxkI0oM ciaydae panru marpunl 4 u

(AI B) B OJHOPOJHBIX CHCTEMAX BBIITHUIIUTEC CI)YH,ZLaMeHTaJ'ILHYIO CUCTEMY peI_HeHI/Iﬁ TaM, IJ€ OHa

€CTh.
2x + 4y + 3z = 5 3X + 7y - 3z = 14,
1. {-X + 2z = -3 2.9X + 3y + 4z = 2,
6x + 5y + z = 21 2Xx + 8y + 23z = -4
X + 3y - 2z = 5 X + 2y + z = 0,
3.42x + 5y — 4z = 8, 4, 5—-x + 3y + z = 0,
4x + 1lly - 8z = 3. 2Xx + 5y + 3z = 0.

3Xx, +95X, +6x;, -4x,= 0

4x, +7x, +10x; —-7x,= 0
5.2x, +3X, 2X, -X,= 0
X, +2X, +4x, -3x,= 0

0

X, -8X, +7X,=

PI'P Ne2 «IIpon3BoaHasi U eé NpUMEHEHHUE»

1. Haiiti npousBoanblie U auddepeHnnans nepBoro nopsika
1) vy 7COS X

T BX+1
2) y=(2+5x)* —3cos7x,

3) y=%—4x~arcsinx,

4) y=(cosx).

2. Haiitn npon3sBoaHYI0 (GyHKIMH, 331aHHON HESBHO e’ —5xe* —2xy+11=0.
o o X =3cost -5,
3.Haiitu npou3BoaHyI0 (yHKINH, 33JaHHON TapaMeTPHUECKU
y=4t° +5.

4. HaifT npou3BOIHBIE IEPBOTO Nopsiaka QyHKIMH Y = x’e*.
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2 x=3t—t°,
5. Haiinure d—y u d 2/ GyHKIHA: a) 0) y=5&
dx dx y= 3t?%:

v 2 o~
6. Hanuumre ypasHeHue KacatenbHON K mapabone y =X —4X+ 2 B touke ¢ abeuuccoin X, =0.

[TocTpoiiTe rpaduK U KacaTeIbHYIO.
7. Haiinute HanOoibliee 1 HAMMEHbIIee 3HaYeHNsl (YHKIIUN Ha 3aJaHHOM OTpe3Ke

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

. 1 . .
8. Uccnenyiite pyHkIuio Yy = 3 x® —2x% Ha SKCTpEeMyM H IIOCTPOHTE ee CXeMaTHUeCKUii rpaduk.
X3
x+1)

y =
9. HaiimuTe acHMIITOTHI ¥ TIOCTPOMTE CXeMAaTUYHO rpaduk GpyHKIHH (

N (x-1°
10. [poseaunte MOMHOE UCCIIENOBAHUE U IOCTPOKTE rpaduk GyHKIMH Y = -———.
X

11. Berauciure MMpEeaciibl, UCIIOJIb3YS ITPABUIIO Jlonurans:
. 2x3—-8x* +13x-10
a) lim —; 5
x>2 X7 —2X°+3Xx—6
i X_
0) thox In(e 1).

12. 3aBHCUMOCTH OyTH OT BpPpEMCHU IIPpU HpHMOHHHeﬁHOM ABWIKCHUHU TOYKH 3aJ4aC€TCA YpPABHCHHCEM

_ 1, 2
S = ét +2t° -3, 106 S — myTh B M, a t — Bpems B ¢. Beruncnure ee CKOpocTh U YCKOPEHHE B MO-

MEHT BpeMeHH t =4cC.

PI'P Ne3 «HeomnpeaeneHHbIH U onpeie/ieHHbIH HHTErpan
1). BeIYHCIUTh HEONIPEICTICHHBIC HHTETPAIIBI

1 x3/x 2 1
— +1 ldx f —— dx
1 3Wx 5 2 3+X° 24x?-3

—

3 4

—

J2-7x . (2x ctg*x -6
3 sinl 5 1 4_.[ SinZ x dx 5._|.X(3x2+1)4dx
2x -1 4x+3
—————dXx | X o X ——d )
(5_-|.x2 +2x+10 7. .[ 1-e"e’dx I(X—2)3
O dx dx
Ixe’de I 2_ 1’ I 3 i J.—
9. ’ 10, “XOCHD T g T UxUx+2Ux T 100 I cosxsin® x

dx
13 '[ (X+DVx® +2x-1.

2) BeruncnauTs onpeneseHHbIC HHTETPAIbI
2

1 oo

j(xz +—)dx. Iln sin xdx

1. 1 X 2. 2

3). Beruncnute mioniaaps GUrypsl, orpaHuueHHON JTHHUSMA
1) 3x-y=4 y® =6x
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7 =Cos 2@, 0£¢)S£

2) 6
x =2cost

3 {y—6sint' —3(y>3).

4). BBIYHCIUTD JUIMHY TyTH KpI/IBOI/I 3aJIaHHON ypaBHCHHEM
1) r= In x, V3 <x<l5.

2) p=3e"""*, —7/2<p<n/2
x=e'(cost +sint),

3 {x=€l(COSt—Sinf), m/2Lt< .

5). Berunciants 00beM Tea, 00pa3oBaHHOrO BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHH4eHHON rpa-
a2 2
bukamu GyHKUINN Xx=3-y , x=y"+1

PI'P Ned «/Iu¢pdepennnanbHbie ypaBHEHUS»
1. Haiitu obumuii uHTerpan uiam oduiee pemeHue AudQepeHnaibHOro ypaBHEeHUs IEPBOro Nopsiaka
(B mpumepax T), 1) permuTh 3anauy Kommn):

2 2
1) JA-x?y +xy> +x=0, 2) 20xdx —3ydy = 3x*ydy ~5xy’dx, 3) y' =" ;fxys_‘%y |
X" —oXy
' _ i 2 ’ — 2
" y'—ycosx=sin2x 5) )Y Y=Y ,G)lzdx—xy—ﬂdy=0.
y(0) =1 y() =1 X X

2. Haiitu o61uee pemenue qudpepeHaabHoro ypaBHeHuUs:
1) y"xInx=y",2) (L+x?)y" +2xy’ =12x°.
y"' = Zsin3 y CoS Y
yO==,y@=1
4. HaiiTu o61iee perieHue nn(l)q)epeHuHanLHoro ypaBHeHus (B mpuMepe 1) pemuTs 3anady Komm):
1) y" =2y +y=xe" 2) y"+4y +5y =x2
3) y"' —4y" +5y' =6x" +2x-5, 4) y'""+2y" -3y’ = (8x+6)e*,
5) y'—4y'+4y =e”(cos x+3sinx), 6) y"' —64y’ =128cos8x —64e®,
) y"+y=1/sinx
y(z/2)=1,y'(x12)=nl2"
5. Pemmre cucremy /Y mepBoro mopsika IByMsi Crioco0aMH - IMOJICTAHOBKH U METOAOM Diiiepa
y' =2x—-5y+e'
X'=y-6x+e®

3. Haiitu pemenue 3anaun Kommu:

PI'P NeS. «Paabr»

o0
y 272 n+n-2
1. JIoka3zaTh CXOIUMOCTh M HAWTHU CYMMY psijia =2
2. HccnenoBarh Ha CXOAUMOCTH PSIJIBI:

sin n\/_ - n!(2n +1)! = (3n-2\"
VRO S'”( J P )

n=1
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H)ﬁl -
< (3n+1)/In(n+5)

3. HCCJ’ICI{OB&TB pAObI HA a6COJ'IIOTHy1-O H YCJIOBHYIO CXOIUMOCTbD!

)Zsmn\/_ Z (-1)" z( D"@2n+1)

“nin(n+1) ~ ~ 4% 3n+2
4. Haiitn cymmy psiia Z 0l ¢ ToyHocThI0 10 0.001.
= 4"(2n+1)

5. Haiiti 06s1acTh CXOAMMOCTH CTEIIEHHOTO psija:
Z (=D 2" (x+1)" 4" (x— 3)2" " (x+ 2)2n+1
a
) nZ:; 3n+2 -0) Z N2n -®) Z_;

6. Paznoxute GyHKIUIO B psl TeI/mopa 10 CTEHEHSIM X .
a) (3+e7%)?,6) 7/(12+x-x)?,B) In(Ll—x—20x?).
7. BeraucnuTh UHTErpaj ¢ TouHocThio 10 0.001:

a)j dx
o Y1+ x*
8. Haiitu nmpubmmkénHo perenue 3aaaun Komm B Buzie orpeska psiga Teilopa 1mo CTeneHsM X ¢ ue-
" 2 2
y =x+Yy
y(0)=0,y'(0)=1
9. Pa3noxuts B psag Pypbe QyHKIHIO, IEPUOANIECKYIO C IEPUOIOM 277 , 3aJIaHHYIO Ha OTPE3Ke
[ 16 i (%) X+7w,—-7<x<0
—, ] popmynoit = .
P 7, 0<x<rx
10. Pa3znoxuts B psig Pypbe QyHKIHIO, TEPUOANIECKYIO C IEPHOIOM 4 , 3aJaHHYIO Ha OTpPE3Ke
2
X®,-2<x<0
—2,2] dpopmymnoi f(x) = ' .
[-2,2] popmy. (){X’ 0<x<?
11. Pa3noxwuTh a) B psiJI IO KOCHHYcaM | 0) B psizt IO CMHYycaM (YHKIIHIO, 3a7aHHyt0 Ha oTpe3ke [0,3]

X, 0<x<1
dopmynoii f(x) =4 3—-X

6) jsin(25x2)dx.

TBIPbMS HEHYJEBbIMH KO3 pUimeHTamus: {

, 1<x<3’
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [lnann

PYEMbIC PE3YJILTATDI oﬁyqe}mﬂ H OLCHOYHLIC CpeaACTBA AJIsI IPOBEACHUS l'[pOMe)KyTO‘{HOﬁ aTTecTaluu.

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeCTBA

OK-1 - cnoco0HOCTHIO K a0CTPAKTHOMY MbIIIJIEHH

10, AaHAJIN3Y, CHHTE3Y

3HaTh

- OCHOBHBIC IIOHATHUA U METOJBI MaTeC-
MAaTHYCCKOI'O aHajIn3a

1. ®opMyIUPOBKH OCHOBHBIX TEOPEM (CBOMCTB, MPU3HAKOB M3y4aeMbIX MOHATHH, HEOOXOJUMbIE U
JOCTaTOYHBIE YCIOBHSI) B M3Y4aeMbIX pa3zeiax Kypca.

2. MeTozbl pacKphITUsL HEOIIPEIEIEHHOCTEH, BBIICHEHNSI HEIPEPBIBHOCTH (DYHKIIMU O/IHOM MepeMeH-
HOM.

3. AsiropuTt™ TNpHOIMKEHHOTO BbIYUCIEHHUS (QYHKIMU € MOMOIIbI0 auddepeHnuana; HanucaHus
YpaBHEHHUs KacaTelabHOU MPsIMOH (TJIOCKOCTH).

4. ANropuTM HOJIHOTO MCCIIE0BAHUS (PYHKLIUH.

5. MeToap!l BBISICHEHUS KJIACCOB MHTETPUPYEMBIX (DYHKIHH, a TaK)Ke METOJbl MHTEIPUPOBAHHS OC-
HOBHBIX KJ1acCOB (DyHKITHIA.

6. CriocoOBbl BBISICHEHUS] CXOIMMOCTH HECOOCTBEHHBIX HHTETPaJIOB

YMmeTs

- KOPPEKTHO BBIPAXATh U ApTyYMEHTH-
pPOBaHHO OOOCHOBEIBATH MOJIOKCHIUS
MPEIMETHON 00JIaCTH 3HAHUS U METO-
JIOB MaTeMaTHYECKOTO aHAIIN3a JJIsI
IMOCTAaHOBKHU U PCIICHUSA KOHKPETHBIX
MPUKIaJHBIX 3a/1a4

Ilpumepnuie 3a0anus u 3a0auu
3aganue 1. CocTaBbTe QIrOPUTM PELIEHUS .. ... 3aa4H.

3aganmne 2. Beraucnure npuOIMKEHHO Y = 5\/ G mpu X = 1,03.

3agaua 3. Berancimre npesien 1o npasmty Jomurans 1im 7”05'“(2)( - 4).
X—>2 x2—4

3ananne 4. Chopmynupyiite HEOOXOIUMOE YCIOBHE IKCTpeMyMa (DYHKIIUH OHOHN MePeMEHHOM.
3apaua 5. KakoB reoMeTpuuecKuii CMbICT ONPEAETICHHOTO HHTErpajia OT JaHHOW (QYHKIIMY B JAaHHOM MHTEpBaje B JAeKap-
TOBOW CHCTEME KOOPAUHAT?
3ananue 6. Ykaxxure BEpHOE yTBEpKICHNE O QYHKINH ABYX IIEPEMEHHBIX

a). TPaANeHT TEePICHIUKYIISIPEH KacaTeIbHON INIOCKOCTH;

0). rpaMeHT ABJISIETCSI IPOU3BOIHOM 110 HAIIPABJIEHUIO;

B). TPaJIMEHT SIBJIAETCS KacaTeJIbHOM K JIMHUM yPOBHS;

T'). TPaAMEHT ONpeeIIseT HalpaBiIeHue MaKCUMalIbHOM CKOPOCTH U3MEHEHUS! (DyHKIIUH.
3apanne 7. Yxaxure JIOJKHOE yrBepskneHue o GyHKIHMHN IBYX NTEPEMEHHBIX:
a). HempephIBHAs (pyHKIUA Beerna nuddepeHnupyema;
0). pyHKIIMSA, HMEroIIas Ipeaes B Touke M, MOXKeT OBITh pa3pbIBHA B 9TOH TOUKE;
B). y muddepeHnmupyemMoit GyHKINHU CYIIECTBYIOT YaCTHBIE IPOM3BOTHEIC;
T'). 13 HENPEPHIBHOCTH YaCTHBIX MMPOM3BOIHBIX B Touke M cienyet nuddepeHnnpyeMocTs GyHKIHH B 3TOH TOUKE.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl 00yyde-

3JIEMCHT — OI.IGHO‘-IHBIC cpeacrBa
KOMIICTCHI M
3amanmne 8. Ha kakoii BeicOTe ' HaJ LEHTPOM KPYIJIOTO CTOJA pajuyca a Cle[yeT MOMECTUTh JaMIly, YTOObl OCBEIICH-
HOCTb Kpast croja Obiia Hanbospuiei? (CaMOCTOSATENBEHO TPOaHAIN3UPOBATh - 3HAHUS, METO/IBI KAKOTO pa3jiena MaTeMa-
TUKH OTPEOYIOTCS JUIsl PEILICHHUs! TAHHOU 3aJ1auu).
Bnaners - HaBBIKAMH HCIIOJIb30BaHUS Joruue- | IIpumepnvie npakmuueckue 3a0anus

CKH BEpHO, apryMEHTHUPOBAHO W SCHO
CTPOUTH YCTHYIO U IMCHMEHHYIO pe€yb
Ha PYCCKOM $I3bIKE, TOTOBHThH M PEaK-
TUPOBATh TCXHHUYCCKHUE TCKCThBI C Ma-
TEMaTHIeCKON CHMBOIHMKON Win (hop-
MyJiaMH, TyOJIMYHO MPEACTABIATH CO0-
CTBCHHBIC W H3BCCTHBIC HAYYHBIC pEC-
3yJIbTaThl, BECTH AUCKYCCUH;

- HaBBIKAMH U METOOMKaMu 000011e-
HHS PE3YJIbTATOB PEIICHUS

3ananue 1. [lopazmbinuisiite:

1) BepHo 11, 4TO CyMMa, pa3HOCTh U MPOU3BEICHHE IBYX YETHBIX QYHKIMI ecTh YeTHast GpyHKIMs?

2) Kakoii, B cMBICIIe YeTHOCTH, OyAeT QYHKITHUS, paBHAS MPOU3BEICHHUIO (CyMME) IBYX HEUCTHBIX (PYHKITHIA?

3) CymecTByroT 11 (HyHKIHH, 0OpaTHBIE caMuM cebe (TIpU T0Ka3aTenbCTBE BCIIOMHUTE MPEIIOKeHHE 0 rpadukax 00-
paTHBIX QYHKITHIT)?

4) Moxert nu 9eTHast GYHKIHS OBITh CTPOTO MOHOTOHHON?
3ananue 2. CuctemaTnsupyiite u 0000IIMTE BCE KIIOUCBBIC MOHATHA M TPHEMBl PEIICHHS THIIOBBIX 3a/ad IO TeMe
«[IpomsBoxnas» u «[IpumeHeHNne TPOM3BOAHON NIpH McciIeoBaHNU QyHKIHMiT». Pe3ynpraTr opopmure B Buzie TaOIUIIBL.
3ananne 3. CHUMHUTE BUIICOPOIUK HA TeMy «S] Hay4y Bac pemaTh 3a1a4y 110 TeMe. ..». [[puMepHbIii CIIMCOK TeM:
1) JleficTBus Ha/l KOMILICKCHBIME YHCIaMHK B pa3HOi (hopme.
2) Brruncnenue npeaenoB GpyHKINU OHOM MepeMEHHOI.
3) Peuienue 3a1a4 Ha Ucciej0BaHNE HEMPEPHIBHOCTH (DYHKIIMU M XapaKTEPUCTHKE TOUEK e€ pa3phiBa U T.JI.
3amaua 4. [lyis perieHus 3a7a4un cleaiTe CXeMaTHYeCKUI YepTexK U NoyduTe QyHKIHMOHAIBHYIO 3aBUCUMOCTh TI0 yKa-
3aHMIO K 3ajade. Haliante obnacte omnpeneneHns 3Toil QYHKIMK 110 CMBICTY 3aJlaud. BeraucinTe 3Ha4eHUs 3Toi QyHK-
LM TIPH TPEX Pa3jInuHBIX 3HAYCHUsIX aprymenTa. Vccnenyiite GpyHKIMIO Ha HanOoJbIee M HaMMeHbIee 3HadeHns. OT-
BETHTE Ha BOIIPOC 3aJJa4H.
«Ceuenne TOHHeNS UMeeT GOpMy NPSMOYTOJIBHHKA, 3aBEPIICHHOTO NMoiykpyroM. Ilepumerp ceuenust 18 m. [Ipn xakom
pazuyce IoJTyKpyTa IUIOIIazb ceueHns OyeT HanboIbIen?

OG603HaYbTe pajnyc MOMyKpyTa yepe3 I 1 BIpasute miomans S cedenns kak gpynxmmo ot V2 S =S(r).

OIIK-4 - roTOBHOCTBIO C €CTECTBCHHOHAYYHBIX NO3UIUI OLIeHUBATh CTPOCHMUE, XUMHYECKHIl " MHHepaJ’ILHbIﬁ COCTaB 3eMHOM KOPpbI, MOp(l)OJIOl"I/I‘{e-
CKHe 0COO€HHOCTH U FeHeTHYEeCKHE THIIbI MeCTOPODKIleHI/Iﬁ TBEPABIX MOJE3HBIX HCKOMMACMbBIX IPU PCHICHUH 32124 10 PAIIMOHAJTBbHOMY M KOMILJICKC-
HOMY OCBOCHHUIO I'€OPECYPCHOI0 MOTCHIHAJIA HEAP

3HaTh

- OCHOBHBIE ITOJIOKEHHUSI TEOPUH TIpe/ie-
JIOB ¥ HETPEPHIBHBIX (YHKIWIA, rpadu-
KH{ OCHOBHBIX 3JIEMEHTapHBIX (PyHKIMN
W UX CBOWCTBA, OCHOBBI YHCJICHHOTO
pellieHnsT TPaHCIEHJICHTHBIX YypaBHe-
HUH,

- OCHOBHBIE TeopeMbl AuddepeHnu-

TeopeTuueckue BONPOCHI A5 3a4eTa U IK3aMEHOB

1 cemecTp (3auer)

1. Marpunpsl u gevictus Hag HUMU. CBOMCTBA NEHCTBUI HAT MAaTPHULIAMHU.

Onpenenurenu [ u 11 mopsiakos.

Onpenenurenu N mopsaka ¥ UX CBOMCTBA.

CucreMbl THHEWHBIX anrebpamdeckux ypasHeHuil (CJIAY) u ux 3amuch B MaTpUYHOM BHJIE.
OO6parHas MaTpHIa U ee BEIYHCICHNUE.

Pemenust CJIAY MaTpUYHBIM METOJIOM.

ok wn
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CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

AIBHOTO ¥ MHTETPATBHOTO UCUHUCIICHUS
(yHKIIMA OZHOW M HECKOJNBKHX TIepe-
MEHHBIX, MeTOIbl nuddepeHnnanTsHo-
r0 HMCYHUCIICHUS HUCCIIEA0BaHUs (DyHK-
LUNA, OCHOBBI YHCJICHHBIX METOJ/IOB BHI-
YHCIIEHUS OTPEIEICHHBIX HHTETPAJIOB,
- OCHOBHBIC THWIIBI OOBIKHOBEHHBIX
mddepeHInaTbHBIX YpaBHEHHN U Me-
TOJBI UIX PEIICHHUS,

- OCHOBHBI€ MTOHSTHS TEOPUH BEPOST-
HOCTEW U MaTEMaTUYECKON CTAaTUCTUKU

®dopmyisr Kpamepa

CkassipHOE IPOU3BE/ICHHE IBYX BEKTOPOB M €r0 CBONCTBA.

BekrTopHoe npousBeeHre IByX BEKTOPOB U €T0 CBOICTBA.

0. CmemranHOe TIpoH3BeIeHIE TPEX BEKTOPOB U €T0 CBOMCTBA.

11. OcHoBHast uziest aHATUTUIECKON T€OMETPHH, IPUMEHEHNE BEKTOPHBIX ITPOU3BEICHUH.

12. TIpsimas Ha MIOCKOCTH. Pasnuunbie BUIBI ypaBHEHUH MIPSMOM Ha IMIIOCKOCTH.

13. Yron Mexzmy npsSMBIMH Ha IUNIOCKOCTH. PaccTosHAE OT TOYKH A0 MPSAMOHN HA IIIOCKOCTH.

14. Dnnunc u ero cBoicTBa.

15. T'umepGouna u e€ cBOMCTBA.

16. IlapaGona u e€ cBoiicTBa.

17. IlnockocTs B mpocTpaHCTBE. Pa3nuuHble BUABI YpaBHEHHUH IIIOCKOCTH B IPOCTPAHCTBE.

18. Yron Mexay miockocTsiMH. PaccTosiHue OT TOUKHM /10 TUIOCKOCTH.

19. Tlpsimas B mpoctpaHcTBe. PaznnuHble BUIBI ypaBHEHUH NPSMOIl B IPOCTPAHCTBE.

20. B3aumHOe pacmoyioKeHHe TUIOCKOCTH U TPSMOU B IIPOCTPAHCTBE.

21. IlunuHaApHYecKrne U KOHUYECKHE TIOBEPXHOCTH.

22. TloBepXHOCTH BpallICHUS.

23. TloBepXHOCTH BTOPOTO MOPSIKA.

24. KpuBas B IpOCTPaHCTBE.

25. ®ynknus. CiocoOs! 3aganus. O6macts onpeneneHus. OCHOBHBIC dJIEMEHTapHBIC (YHKIINU, HX CBOMCTBA, Ipa(puKH.

26. [Ipenen ¢pyrknnu B Touke. [Ipenen pyakmmm B 6eckonedyHOCTH. OTHOCTOPOHHUE MTPEEIEI.

27. beckOHEYHO Masible B OECKOHEYHO 00JIbIHe (YHKIMH, CBsI3b M1y HUMHU. CBOIICTBa OECKOHEYHO MaJIbIX (DYHKIIHH.

28. Teopemsl 0 npesienax. PackpbiTue HeonpeneleHHOCTEH.

29. 3ameyaresbHbIC PSS

30. CpaBHeHne OECKOHEYHO MaIbIX (YHKIMH. DKBUBAJICHTHbIE OECKOHEUHO Mable ()YHKIMH 1 OCHOBHBIE TEOPEMBI O
HUX. [[puMeHeHre K BEIYUCICHHIO NIPEJIENIOB.

31. HenpepbIBHOCTh QyHKIMH B TOUKe. TOUKHM pa3pbiBa U UX KIacCU(PUKALHSL.

32. OcHOBHBIE TEOPEMBI O HETIPEphIBHBIX (pyHKIMAX. CBOMcTBa (DYHKIMI HENTPEPHIBHBIX HA OTPE3Ke.

33. [IponsBosHast GyHKIMH, €€ TECOMETPHIECKUI U (PU3NUECKHI CMBICIL.

34. YpaBHeHUs KacaTelbHOI 1 HOpMaii K KpuBoi. nddepeHunpyeMocTb GyHKIMH B TOUYKE.

35. [IpounsBosiHast CyMMBI, pPa3HOCTH, IPOM3BEICHNUS, YacTHOro (yHKIMH. [Ipon3BoaHas ciioxHOI 1 0OpaTHO (HyHKIHHA.

36. InddepennmpoBanre HEIBHBIX U TapaMEeTPUUECKH 3aaHHbIX QyHKIMH. Jlorapudmuueckoe nuddepeHupopanme.

37. IIpou3BoiHbIE BBICHINX HOPS/IKOB.

38. Iuddepenumnan pyunkuun. 'eomerpudeckuii cmpica quddepennmana. OcHOBHbIE TeopeMbl 0 AuddepeHinanax.

39. Ilpumenenue auddepernnana K IpUOIKEHHBIM BBIYHCICHUSM.

40. OcHOBHBIE TeOpeMbl Tu(pGepeHIraTbHOT0 ncunciaenus: Pomms, Jlarpanxa u Ko,

41. IIpasuso Jlonurans.

I S
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CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

42.YcnoBus MOHOTOHHOCTH QYHKIMH. DKCcTpeMyMbl hyHKIMH. Heo0xo1mMMoe 1 JOCTaTOYHOE YCIIOBHS SKCTpEMyMa

¢dyHKIHIH.

43. Haubosnblice 1 HANMCHBIIICE 3HAYCHUS (DYHKITUH HA OTPE3KeE.
44, Bemykiocts rpaduka ¢pyakmun. Toukn nepern6a. Heo6xoammoe 1 JOCTaTOYHOE YCIOBHUS TOUEK Ieperuoa.
45. AcumnToTH! rpaduka GyHKIHH.

46.
47,
48.
49.
50.
51.
52.
53.

54,
55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

2 cemecTp (IK3aMeH)

ITepBooOpazHas. HeonpeaeneHHbI HHTETpan u ero cBoiicTBa. Tabimiia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METOIbI UHTETPUPOBAHMS: 3aMEHA IEPEMEHHON U HHTETPUPOBAHUE MO YACTSIM.

WurterpupoBanue pauuoHalbHbBIX (QYHKIUIL.

WurterpupoBaHue TPUTOHOMETPUUECKHUX (DYHKIIUH.

WurerpupoBanue nppauuoHaIbHBIX (GyHKINH.

OnpeneneHHbIH UHTETPAN KaK Mpees MHTeTrpaabHOM CyMMBI, €r0 CBOMCTBA.

®opmyna Herotona — JleitOnumna. OcHOBHBIE CBOMCTBA OINIpeIeIEHHOTO HHTETpaa.

Brruncrenne onpesieiecHHOTo HHTerpana (3aMeHa IMepeMEeHHOM, HHTErpUpOBaHKe 110 YacTsAM). FIHTerpupoBaHue 4eT-
HBIX ¥ HEUETHBIX (DYHKIUH B CHMMETPUYHBIX IIpE/ienax.

HecoOcTBeHHBIE HHTETPAIIBL.

I'eomerprueckne 1 pU3NIECKUE MPUIIOKEHHUS OTPEJICICHHOTO HHTETpaa.

Ob6nacte ompenenenus OHII. [penen, HenpepriBHOCTh. CBOHCTBAa (h)YHKIMH, HEMPEPHIBHBIX B OTPaHUYCHHOU 3a-
MKHYTOH 00nacTu.

YacTHble IPOU3BOAHBIE IEPBOTO MOPSAKA, UX TEOMETPUUECKOE NCTOJIKOBAHUE.

YacTHbIe TPON3BOAHBIE BBICIINX ITOPAIKOB.

JuddepenunpyemocTs 1 nonHblii auddepernnan GyHKumm.

[Mpumenenue noaHoro auddepeHnrana K NpuOIMKEHHbIM BbraucieHusM. [uddepeHnnansl BRICIIUX MOPSIAKOB.
[MpousBonHas cioxHoi GpyHkiuy. [lonHas nmpousBogHas.

WuBapuaHTHOCTH ()OPMBI NOJIHOTO AU epeHuaa.

Juddepenunpoanue HesIBHOW QYHKIIMH.

KacaTenpHas n1ockocTs 1 HOpMaIlb K IOBEPXHOCTH.

OkcTpeMyM (QYHKIMH IBYX NepeMeHHbIX. Heo0XoquMoe 1 J0CTaTOuHOE YCIOBHE SKCTPEMyMa.

VYcnoBHsli skcTpeMyM. MeTto MHOKuUTene Jlarpanxa.

HawnGosbiiee n HauMeHbIlee 3HaUeHNST QYHKINY B 3aMKHYTOH 00J1acTh.

Juddepennnanbable ypaBHEHHS: OCHOBHBIE HOHATHS. 3aa4H, IPUBOIAIINE K AU PepeHIINaIbHBIM YPaBHEHHSM.
Teopema CymecTBOBaHHUS M €AMHCTBEHHOCTH pelIeHus Tud HepeHINaIbHOTO YPaBHEHHS.

YpaBHEHUS ¢ pa3IeNAIONIIMHCS IEPEMEHHBIMU.

OpHoponHble nuddepeHaIbHbIe ypaBHEHHS | mopsaka.

JIuneiinble ypaBHeHuUs. YpaBHeHus: bepHyiuim.

YpaBHeHUe B NONHBIX AU depennnanax.
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74.
75.
76.

77.
78.
79.
80.
81.

82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.

Juddepennnanbable ypaBHEHHS BHICIINX MTOPSIIKOB: OCHOBHBIE TOHSATHS.

VYpaBHeHUs, NOMyCKaIOIIKE OHIDKEHHE MOPSIAKA.

Jluneiinsie nuddepeHanbHbIe ypaBHEHHS BBICIINX MOPSIKOB. JInHelHble ogHOpoaHbIe An(depeHIInaIbHbIE ypaB-
HeHus 2, N-Tro NOPSAIKOB.

Wnterpuposanne JIOAY c noctosHHEEIME K03 HLeHTaMH.

Jluneitapie Heomnopoaueie 1Y. Ctpykrypa obmero pemenuns JIHIY.

Meton Bapraiuy MPOU3BOJIBHBIX MOCTOSIHHBIX.

Wnterpuposanne JIHAY ¢ moctosHHERIME KO3 PHUIHESHTAMH U IPaBOil YaCTHIO CIEHAIBHOTO BHA.
Cuctembl muddepeHranbHpIX ypaBHeHHH. Teopema CylecTBOBaHUs U €MHCTBEHHOCTH pelieHusl. MeToJ| HCKITo-
YEHUs IJIsl PELICHUS] HOPMAaIbHBIX CHCTEM AU depeHIINaIbHBIX YPaBHEHHH.

3 cemecTp (3K3aMeH)

OneMeHTHl KOMOMHATOPUKH: TIEPECTaHOBKH, Pa3MEIICHHUS, COUCTaHNUS.

OCHOBHBIE TIOHSATHSI TEOPUH BEPOSITHOCTEW: UCIIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.

JelicTBust Hag coObITUSIMH. ANreOpa COOBITHIA.

TeopeMsbl CI0KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

BeposTHOCTD MOSIBIEHHS XOTS OBI OJHOTO COOBITHS.

®dopmya HoIHOH BeposTHOCTH U Gopmyia Baifeca.

Cxema beprymm, popmyna bepHyIun, HanBeposTHEHIIIEe YHCIIO TOSBICHUH cOObITHA A B cxeme bepHymm.
[Mpubmmxennsie popmyisl B cxeme bepryium.

JuckperHas ciydaiiHas BeTMUUHA U CIIOCOOBI e€ 3amanust. yHKIuUs pacnpeneneHus.

MaremaTHueCcKOe OXKUIaHUE AUCKPETHOM ClIy4yallHOW BEJIMYKHBI U €r0 CBOMCTBA.

Jlucniepcus AUCKPETHOM CiTydaifHOM BeTMYHHBI U €€ cBocTBa. CpelHee KBaIpaTHUYeCKOe OTKIOHEHHUE.
HenpepeiBHas ciyuaiinas Beanunna. CBowicTBa (QYHKIIUH pacIpeIeICHHSL.

II10THOCTE BEPOSITHOCTH HENIPEPHIBHOM CIIy4aiiHON BEJIMYUHBI U €€ CBOMCTBA.

YucnoBble XapaKTePUCTUKN HEIIPEPBIBHBIX CIyYalHBIX BETHYUH.

PaBHOMEpPHBII U [T0KA3aTEIbHBINA 3aKOHBI PACIPECIICHUS] HENIPEPBIBHBIX CIIyYallHbIX BEJIMUUH.

HopmanbHslil 3aK0H pacnpeneneHus U ero CBONCTBa

ITonsiTue o 3akoHe Oonbmux ynces. Teopema beprysm.

YMmeTn

— pemarth 3aJa4d 10 U3y4aeMbIM
TEOPETUYECKHU pazJieiam;

— 00cyx)Jath criocoObl 3PPEKTHBHO-
ro pemenus auddepeHIrnaTbHbIX
YpaBHEHUI M UX CHCTEM; ONpEAEIATH
3¢ (HEeKTUBHOCTh PELICHUS 3aJa4M, T10-

Ipumepnvie npakmuueckue 3a0anusa 01s IK3AMENA U 3a4ema:
1. Perunts Matpuunoe ypaBHeHue X+3(A-B)=4C, rue

1 3 3 8 8 6
2 -4 -7 5 -39

2. Pemmth cucTeMbl NMHEHHBIX anreOpandyeckux ypaBHeHui no ¢opmynam Kpamepa, MaTpHUHBIM METOJIOM, METOJIOM
l"aycca:

38




CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

JIY4EHHOTO C TIOMOIIBI) YHCIICHHBIX
METOOB; paclo3HaBaTh YP(HEKTUBHBIC
pe3ynbTaTel 00pabOTKH IKCIIEPHMEH-
TaJbHBIX JAHHBIX OT HEA((EKTUBHBIX

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

(L3,6), A(221), A(-101), A (—4:6;,-3).

3. JlaHbl KOOpAMHATHI BEPLIMH MHPAMHIBI ARAA,. A
Haiiru:

1) nmHy pebpa Ah, ;

2) yroa Mexmay pedpamu Ak, u Al ;

3) yrox MexIy pedpom AA U TPaHBIO Al ;

4) mnomanap rpaHu AhA ;
5) o0beM mHpaMHUTIBL.
B tpeyrompauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTi JTMHY BBICOTHI U3 BEPIINHEI A.
Hanucats KaHOHUYECKHE M TApAMETPUUECKIE YPABHEHUS MPSIMOU, mpoxosiieit uepe3 Touku M(2,1,-1) u K(3,3,-1).
CocTaBUTh YpaBHEHHE IUIOCKOCTH, Ipoxosmei yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jlokasatk, 9TO IpsMBIC TTapaJUICIbHEL:

x+2 y-1 7z X+y-z=0
3 -2 1,[x-y-52-8=0

8. Haiitu yroxn Mexay npsmoit, mpoxozsieit yepe3 Touky A(-1,0,-5) u rouxy B(1,2,0), u mmockocThio X-3y+z+5=0.
9. Onpenenuts THI KPUBOM 2-TO TMOPSAKA H MOCTPOUTD JIMHHIO:

X? —9y? +2x+18y+73=0
2X? +3y? —4x+6y—7=0
y? —4x—-2y-3=0
10. Beruucnure npeenbr:
1+4x—x* i 3x-arcsin 2x

No ok~

8) lim —————: ~—:B) |imM.
x>0 X 4+ 3X° 4+ 2X x=0 COS X —C0S” X x—>3 x—3
d o _
1. Haiire ~2- s dyswuit: ) y=eP g X0 2.t'
dx y = In(sin 2t)
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12. Beruncnuts: a) 3 —\/§+i , 0) (1—i)28.

13. Haiitu HeonpeeTIEHHBIA HHTETpAT: @) j sin 3x - cos 5xdx , 6) J 1-cosx ) J.(Zx +5)-e*dx.
(x-sinx)®
B

'2[ \/x2+5.

1
15. BEIYUCIIUTP OTIpeNeIeHHBIA HHTETPal J. Ax - arcsin xdx -

14. BpuucnuTh onpeieneHHbIH HHTerpal

0

2
16. Haiitn muomans durypsl, orpannuensoil mmamavm: X =4, Y =4X,

_fo_y2_ 2 )3
17. Haiitu 1 mocTpouts 06:1acTh onpeaeneHus QyHKIUH U=y9-x" -y +(x-y) .
3 .
18. Haiitn nonmeii muddepenmman pyrxmn: 2 =X INY —SIiN2xy.
19. HaiiTi 9acTHBIC NPOHM3BOIHBIC MEPBOTO MOpsAKa GyHKuuM: Z = 5X2y3 + In(x + 4y)

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

2 3
21. Vccnenoath Ha sxkcTpemyM yrkmuo Z = X — 2xy + 4y

. 2 2
22. Pemre 3anaay Komm: Yy COS“ Xdy = (y +1)dX, y(O) =0.
. " I a2X
23. Haiimure obmee pemenne mupdepeHnyansHoro ypasgenus V- + VY = e,
24. Pemuth OTHOPOIHYIO CUCTEMY MU QepeHINATEHBIX YPABHEHUIH:
x'=6x—y,
Yy =x+4y.
25. Ilpu nocraBke ¢ 3aBona Ha 6a3zy 1000 pagnonprueMHUKOB, Y 55 BBIIUIM M3 CTPOs JaMInbl. HaliTh BeposSTHOCTH TOTO,
YTO B3ATHII HayAaudy MPUEMHHUK OyJIeT UCIIPABHBIM.
26. [IaTHaaIAaTh 9K3aMEHALMOHHBIX OWJICTOB COIEpXKAaT MO 2 BOIPOCa, KOTOPhIE HE MOBTOPSIOTCS, SK3aMEHYIOIINICS 3Ha-
€T TONBKO 25 BompocoB. HaiiTu BepOATHOCTH TOTO, UTO dK3aMeH OyJeT CIOaH, eClH IS 3TOTO JOCTAaTOYHO OTBETHUTH HA
JIBa BOIIPOCa OJTHOTO OmIeTa.
27. llpuHnMaeM BEpOSTHOCTH POXKICHUs MaJbYMKa M eBOYKM paBHbIMH. HaiiTn BeposTHOCTB TorO, uTO cpeau 10 HOBO-
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POXKAEHHBIX 6 OKaXXKyTCS MaJIbYMKaMH.
28. JlaH 3aKOH pacnpe/eNeHns TUCKPETHON Ci1y4aifHOH BeIMYNHBL:

X: [ 10 |20 |130 |40 |50
p: /0102 03 |02 |02
BBIYHCIIUTH €€ MaTeMaTUUECKOe 0KUAaHNe, JUCIEPCHIO U CPEHEE KBaIpaTHIeCKoe OTKIOHEHHUE.
29. [lana GyHKIUS pacTpeeieHNs HeTIPEPBIBHOW CITyJYaltHON BETUINHBI X

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

1 npu x>1

F(x)=
Haiitn mutotHOCTE pacnpenenenus f(X), MOCTpOUTH ee TpaduK, BEPOATHOCTH MOMANaHUs B 3aaHHBIN mHTepBai [0,5; 2],

Mx, Dx, JX.

30. 3agaHo pacnpenesieHue BEPOSITHOCTEH TMCKPETHON JIBYMEPHOH CIy4aifHOW BEJTMYMHBIL:

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

HaiiTi 3aK0oHBI pacnpe/ielieHnsl COCTaBJISIOMNX, K03 UIMEHT Koppensiun

Bnanets

- IPAKTUYCCKUMHU HaBBIKAMU
HCIIOJIb30BAaHUS MATEMATHUECKUX
MOHSATHIA U METOJIOB (M3y4aeMbIX
pas3zienoB MaTeMAaTHKH) NP PEIICHUU
MPUKJIAHBIX 3a/1a4;

- HaBbIKaMU 00OOIIEHHUS PE3yJIbTATOB
peleHus, pe3yabTaToB 00paboTKH
CTaTHCTUYECKOTO IKCIIEPUMEHTA;

- croco0aMu OIIEHWBaHUS 3HAYHUMOCTH
Y IPaKTHYECKOM MPUTOIHOCTH IOy~
YEHHBIX PEe3yJIbTaTOB

IIpumepnsle npuknaonsle 3a0a4u U 3a0aHus

3agaua 1. [IpoBepurs, Jiexat U TOUKU A(:L 0; 1), B(4; 4, 6), C(Z; 2, 3) u D(lO; 14; 17) B OJIHOM IJIOCKOCTH.

3apaua 2. [Ipu mocTpoeHHH BUCSUYETO MOCTa uepe3 peuky «Tuxasp) M BBISICHEHHH HaJEXKHOCTH COOPYKEHHS, CTYAECHTHI
CTPOMOTpPAA CTOJKHYJIUCH C PELICHUEM CIIeIYIOLIEH 3a/1auu:

Tpoc, noiBelIeHHBIN 3a JiBa KOHIIA HA OJMHAKOBOW BHICOTE, MMeeT (hopMy Ayrd napabosbl. PaccTosiHue Mex1y TOUuKaMu
KperieHus paBHO 24 M. [myOnHa mpormba Tpoca Ha pacCTOSHUM 3 M OT TOYKM KperwieHus paBHa 40 cMm. Ompenenutsb
nryOuHy nporuba Tpoca IocepearHe MeKAy KpeTIeHUsIMU.

3 F=(25)
3apaua 3. Haiitu paGoty cuiisl JIEKTPOCTATHYECKOTO MOJIS, [0 NMEPEMEIICHHIO 3JIEKTPHYECKOTO 3apsiia 13
TOUKU M, = (0’ 4 2) B TOUKY M, = (4’ [k 4).
. X—C0S X
lim———

X0

3ananue 4. [Tokaxxkure, 4TO TIpeIeT
JIPYTHM CIIOCOOOM.
3aganume 5. 3aBUCHUMOCTH IYyTH OT BPEMEHM NPHU MNPSMOJMHEHHOM JIBDKEHUM TOYKM 3a/la€TCsl ypaBHEHHEM

X+COSX ge MokeT OBITH BBIYHUCIIEH 1O TipaBmuty JlomuTans. Haiiaure 3ToT mpenen
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3 2
S=—1"+2t° —3,rme S-nyms B M, a { Bpems B c. BerauciuTe ee ckopocTh U yckopeHHe B MOMeHT Bpemenn t = 4C .

2

3amaua 6. K rpaduxy ¢yHkimm A B €ro Touke ¢ abcumccoit™ IpoBe/ieHa KacarenbHas. Halitu minomans
TpeyroybHUKa, 00pa30BaHHOTO KacaTebHOM U OTPEe3KaMu, OTCEKAaeMBIMH €10 Ha OCSIX KOOPJIUHAT.

3apgaua 7. B mapke arTpakiuoHoB ropoga N oluH U3 OTPE3KOB TPACKTOPUHU JBHKEHHUS IOe37a B «AMEPUKAHCKHUX rop-
Kax» MPEACTaBIsIET COOOH CHHYCOUAY:

s(t) = Asin(wt + ¢,)
, e A, ¢, ¥ @ — N3BECTHBIC YUCIIA.
OnpenenuTs yron HakJOHa K TOPU30HTY MOCETHTENs aTTpakIMoHa J[. B MOMEHT BpeMeHH 1; ero ABMXKEHHUS 10 ITOMY OT-
PE3KY.
3ananue 8. [logymaiiTe, ¢ TOMOIIBIO CPEICTB KAKOTO pa3/ieNia MaTEMAaTHKN MOKHO PEIIUTh CIETYIONIYIO 3a1ady.
«Jlns yOOpKHM CHera Ha yJiHIax TOpofa HCIOIb3YIOTCS CHEroyoopouHsle MamnHbl. OHM paboTaloT B TEUYCHUE CBETJIOTO
BpPEMEHH CYTOK ¢ 6 70 18 9acoB ¢ MOCTOSIHHOM CKOPOCTBIO0 YOoopku cHera 400 (m*/4). VIsMeHenne 00beMa CHera, BhIIaia-
? =120 - 567, S@)
r rie

I A —
cHera (B M°), BBIIABIIEro 3a BpeMs t (B yacax), 0<1<24. B vomenr spemenn’ = O na ymimax ropoma nexur 1000 m*

S(Ij »

x)=3—x 0=1

IOIIETO Ha YJIMIBI TOpoAa B ropoA€ B TCUCHUC CYTOK, MOXXHO OIMUCAaTh YPABHCHUEM — 00BeEM

cHera. YCTaHOBHTE COOTBETCTBHE MEXKIY BpeMeHeM t 1 00beMOM CHera, JIeXkKAaIIero Ha YIUIax ropoaa
CocTaBbTe MATEMAaTUYECKYIO MOJIENb OTOM 3aJIa4M U PEIIUTE e€.
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0) Ilopsinok nmpoBeaeHNsi MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJIH U KPUTEPHUH OLlCHUBAHMS:

[TpomexyTodHast aTTecTaius 1o JUCHuIuiiHe « MaTemMaTukay BKII0YaeT TEOPETHUSCKUE BOIIPO-
Chl, MTO3BOJISIIONINE OICHUTh YPOBEHb YCBOCHHS OOYYArOIIMMUCS 3HAHWUHN, U MPAKTHUECKUE 3aaHHMS,
BBISIBJISIIOIIME CTEIICHh CHOPMUPOBAHHOCTH YMEHHH M BJIAJICHUMN, TPOBOIUTCS B (hopMe 3k3amMeHa (2 u
3 cemectphl) U B popme 3auera (1 u 4 ceMecTphl).

DK3aMeH 0 JaHHOW JUCIHILTUHE MPOBOIUTCS B YCTHOUW (JOpME MO IK3aMEHAIIMOHHBIM OHIIeTaMm,
KaX/IbIF U3 KOTOPBIX BKIIOYAET 2 TEOPETUYCCKUX BOIPOCA U JIBA MPAKTUICCKHUX 33/ IaHUSI.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS 3a4eTAa:

- s cAavM 3a4era oOydaromuicsl Mmoka3biBaeT chopMupoBaHHOCTh kKommereHIwmin OK-1 u
OIIK-4; T.e. CTYOeHT NOJDKEH MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHS M OOBSICHEHUS UH(DOP-
MallfH, UHTEJUICKTyaIbHbIC HABBIKH PEIICHHS 3a]1a4;

- 3a4eT He CJIaH, €CIH Pe3ybTaT O0YYEeHUsI HE JOCTHUTHYT, OOYJAIOUINIiCS HE MOXKET IOKa3aTh
3HAaHUS Ha YPOBHE BOCIIPOM3BEICHUS M OOBSCHCHUS WH(POPMAIIMU, HE MOXKET IMOKa3aTh MHTEILICKTY-
QJIBHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

Iloxka3aTenu U KpUTEPUH OLICHUBAHHUSA JK3aMeHA:

— Ha OLIEHKY «OTJIMYHO0» — 00yUaloIIUNACsA JEMOHCTPUPYET BBICOKHH YpOBEHb C(OPMHUPOBAHHO-
CTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMaTUYECKOE U IITyOOKOe 3HaHHE yuyeOHOro marepuana, cBO-
00ZHO BBINOJIHAET NPAKTUYECKHUE 3a/laHusl, CBOOOJHO OMEpPUPYET 3HAHUSAMHU, YMEHUSAMH, IPUMEHSET
UX B CUTyallUsIX NOBBILIEHHON CII0KHOCTH.

— Ha OLICHKY «XOpOII0» — OOyUaroUIMiics JeMOHCTPUPYET CPEeAHUN ypOBEHb C(HOPMHPOBAHHO-
CTH KOMIIETEHIIMI: OCHOBHbIE 3HAHMSI, YMEHUSI OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAUUTEIbHbIE OLINOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU AHATUTHYECKUX OIEpalusiX, MEPeHOoCce 3HAHUNH U YMEHUH Ha HOBBIE,
HECTaH/IapTHbIE CUTYaI1H.

— Ha OLEHKY «yAOBJIETBOPHTEIbHO» — OOYYAIOIIUIICS JEMOHCTPUPYET MOPOTrOBBIH YPOBEHb
c(OPMUPOBAHHOCTH KOMITETEHIIMI: B X0/1€ KOHTPOJbHBIX MEPOIPHUATHI JOMYCKAIOTCs OLIMOKH, MPO-
ABJISIETCS OTCYTCTBHME OT/IEIbHBIX 3HAHUHN, YMEHHM, HABBIKOB, OOYUYaIOIIMICS UCIBITHIBAET 3HAUUTENb-
HbI€ 3aTpyIHEHUS IIPU ONIEPUPOBAHUN 3HAHUSAMU U YMEHUSIMU TPU UX [IEPEHOCE Ha HOBbIE CUTYaIUH.

— Ha OLIEHKY «Hey/10BJeTBOPUTEJbHO»— 00yJaroIuics 1eMOHCTpUpYeT 3HaHus He 6oiee 20%
TEOPETUYECKOr0 MaTepHasa, JOMyCKAaeT CYIIECTBEHHbIE OIIMOKH, HE MOXXET IOKa3aTh HWHTEIJIEKTY-
QJIbHBIE HABBIKM PELICHMsI POCTHIX 3a/1a4 WIM HE MOXKET [T0KA3aTh 3HAHUS J1aXKe€ HA YPOBHE BOCIIPOU3-
BEJICHUS U 00bSICHEHUSI HH(OPMALIUH.

8 YueoHO-MeTOoAnIecKoe 1 H(GOPMAIMOHHOE 00eceYeHne TUCITUILIHHbBI

a) OcHOBHas nUTEpaTypa:

1. Iunaues B. C. Bricias matemaruka: yueOnuk / B.C. lllunaueB. — Mocksa: UHOPA-M,
2019. — 479 c. — (Bwicuiee obpa3zoBanue). — WWw.dX.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: anekTponHbIi. - URL: https://new.znanium.com/catalog/product/990716. — Pe-
’KMM JIOCTYHa: JUIs aBTOPHU3. T0JIb30BaTeNeH.

2. Maremaruka: yue6. mocooue / KO.M. Jlanunos, JI.H. XKypoenko, I".A. Hukonosa, H.B. Huko-
HoBa, C.H. Hypuesa ; nox pen. JI.H. XKyp6enxo, I'.A. HukonoBoii. — MockBa: UHOPA-M, 2019. —
496 c. — (Beicmiee oopa3oBanwme: bakanaBpuar). - ISBN 978-5-16-102130-9. - Tekcr: 21eKTPpOHHBIH. -
URL: https://new.znanium.com/catalog/product/989799. — Pexwum mocTyma: sl aBTOPU3. MMOJIb30Ba-
Tene.

0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. Teopust BepoATHOCTEH M MaTeMaTHYecKas CTaTHUCTHKA: YueOHoe mocobue / buprokora JI.T'.,
Bbob6puk I'.1., MatseeB B.U., - 2-e u3a. - Mocksa: HUL] MH®PA-M, 2017. - 289 c. (Bricuiee obpa3zo-
Banme: bakamaBpmar) ISBN  978-5-16-011793-5. -  Tekct: osmektponnsidi. -  URL:
https://new.znanium.com/catalog/product/370899.— Pexxum noctyma: ais aBTOpH3. TOJIb30BaTENICH.



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

2. MaremMaTHKa B puMepax M 3aaavax: yued. mocobue / O.M. [ertspesa, JI.H. XypOenko, I'.A.
Huxonosa, H.B. HukonoBa, C.H. HypueBa. — MockBa: UTHOPA-M, 2019. — 372 ¢. — (Bsicmiee 006-
pazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: onekrponnsni. — URL:
https://new.znanium.com/catalog/product/989802.— Peskum mocTyma: 1t aBTOPH3. ITOJIb30BATEICH.

3. Hanko, ILE. Bricmas marematuka B ympaxxHeHUsX W 3amadax. (B 2-x wgactsax) [Teker] /
I1. E. Janko, A. I'. ITonos, T. f. KoxxeBuukona. - M.: Beicmas mikomna, 1986-2009. ISBN: 978-5-488-
02201-0. - 6omnee 1000 mT.

®duxrtenronsbll, .M. OCHOBBI MaTeMaTHYECKOTO aHaIK3a: yueOHUK: B 2 vactsix / .M. duxrten-
ronel. — 11-e usn., crep. — Cankr-IlerepOypr: Jlasb, [0. r.]. — Yacts 1 — 2019. — 444 c. — ISBN
978-5-8114-0190-1. — TeKcT : 2JIEKTPOHHBIH // DNeKTpoHHO-O0nOIroTeuHas cucrema «Jlanpy : [calT].
— URL: _https://e.lanbook.com/book/112051 . — Pexwum goctyma: Uit aBTOPU3. TOJIb30BATEIICH .

4, ®uxtenronsll, .M. OCHOBBI MaTEMaTHYECKOTO aHan3a: yueOHUK: B 2 yactsax / [.M. ®uxrten-
ronell. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlanb, [0. r.]. — Yacts 2 — 2019. — 464 c. — ISBN
978-5-8114-0191-8. — TeKcT: 31eKTPpOHHBIN // DNeKTpOHHO-01OIHOoTeuHas cucteMa «Jlanby : [caiT].
— URL: https://e.lanbook.com/book/115730 (mata obparuenus: 06.10.2019). — Pexum gocryma: st
aBTOPU3. NOJIB30BATENECH.

5. Illumaues B. C. 3agaunuk 1o BeIciiel MaTemaruke: y4ued. mocodue / B.C. [IlunaueB. — 10-¢
u3a., crepeotun. — MockBa: MHOPA-M, 2020. — 304 c. — (Beicmee o6pazoBanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anekTponnsbiii. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOAMYeCKHe YKA3aHUS

1. AbpamoBa, .M. DrneMeHThl BEKTOPHOH aireOpbl M aHAIMTHUYECKOW reomerpuu: Meronnde-
CKHe yKa3aHus A cTyaeHToB | kypca Beex cniennanbHoctedt. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit unterpan: Terpanb-koncnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, U.A. KpuBsie u noBepxHoctu 2 nopsiaka. [lonsipras cucrema koopaunart. [Ipax-
tukyM — Marauroropck: 'OY BIIO «MI'TY um. I''M1. Hocosa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIMI KOMIUIEKCHOTO MEpeMEHHOro: Meroauueckue yka3aHHUs U
BapHaHThl MHMBUYaJbHBIX 3aJlaHUN JJI CTYIAEHTOB BCeX cnenuanbHocTe — Marnutoropek: 'OY
BIIO «MI'TY um. I''1. Hocosa», 2011. — 28 c.

5. I'pauesa, JI.A. OmnpeneneHHblii UHTETpal: METOJUYECKUE YKa3aHUS Ui CTYACHTOB — Maruu-
toropck: 'OV BIIO «MI'TY um. I''1. Hocosay, 2010 — 12 c.

6. I'pauesa, JI.A. DneMeHTH! TUHEWHON anreOpbl, BEKTOPHOM anreOpbl M aHATUTUYECKONH reoMeT-
pun: Yue6Hoe nmocobue. - Marautoropek: 'OY BITO «MI'TVY um. I'.1. HocoBay, 2010 — 63 c.

7. I'yruna E.M. JlaboparopHblii npakTukyMm 1o cratuctuke ¢ npuMmeHeHneM EXCEL: Meron.
yKa3. Juisi  JIa0OpaTOpHBIX palbOT MO MaTreMaTHuecKkoi craTuctuke.- Marautoropck: I'OY BIIO
«MI'TY nm. I'.'11. HocoBay, 2009 — 40 c.

8. M3ocoB A.B. 'apmoHndeckuii aHanm3: MeTonudecKue yKa3aHus U BapUAHTHI 3aJIaHUH TS ca-
MOCTOSITEIbHOIN paboThl U KOHTPOJIS 3HaHUH cTyneHToB. — MI'TVY, 2009. — 24 c.

9. Makcumenko, U.A. CoObiTus U BeposTHOCTh. YacTs 2: Metoa. yka3. - Marautoropck: 'OY
BIIO «<MI'TY um. I''. Hocosan, 2010. — 25 c.

10. Masuenko, E.I1. TlpousBognas u muddepennnan Gyakmun. [IpakTukyMm.- MarHuToropck:
I'OVY BIIO «MI'TY um. I''1. Hocosa», 2010. — 38 c.

11. Masuenko E.I1. MccnenoBanue ¢ynkuii u mocrpoenne rpadukos. [Ipaktukym. — Marauro-
ropck: 'OV BIIO «MI'TY um. I''11. HocoBax, 2011. — 20 c.

12. CaBymkuna H.®. KomOunatopuka. CoosiTie 1 BeposTHOCTE. YacTh |: KomOnnatopuka. Aj-
redpa coObITHii: MeToa. ykazaHus 1Mo JUCHMIUIMHE «MaremaTuka» Ui CTYAeHTOB | Kypca Bcex cre-
muanpHocTe. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHbIE PECYPCHI:
1. Axmanosa 3. C. HeonpeneneHHbIN HHTETPAI: OT TEOPUHU K TIPAKTUKE [ DIEKTPOHHBIHN pecypc]:
yuebnoe nocobue / 3. C. AkmanoBa ; MI'TVY. - Marautoropck: MI'TY, 2015. — 1 s5eKTpoH. ONT. AUCK
(CD-ROM). — URL:
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https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051

https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1
304.pdf&view=true. — MakpooobekT. — CBeaeHus AOCTyIIHBI Takke Ha CD-ROM.

2. Anamutudeckas reometpus [Dnekrponnslil pecypc]: npaktukym / T. I'. Ky3una, O. C. AHIpo-
cenko, T. B. Mopo3soga, O. B. IlerpoBa; MI'TY. — Maruurtoropck, 2010. — 114 c. : un., Ta6a. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/31
3.pdf&view=true. - MakpoOOBEKT.

3. AnucumoB A. JI. Marpuubl. Onpeaenuteny. CUCTEMbI TUHEHHBIX alre0pandeckux ypaBHEHUH
[DnexTponHbIi pecypc]: yueoHoe mocodue / A. JI. Auucumos, T. A. bounapenko, I'. A. Kamenera ;
MI'TY. - Marnutoropck: MI'TVY, 2017. - 1 anekrpon. onr. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3
361.pdf&view=true. - Makpooosbekt. - ISBN 978-5-9967-1000-3.

4. bounapenko T. A. UHTerpasibHOE NCYUCIICHUE PYHKIIMN OJHOU MTePEMEHHOM [ DIeKTPOHHBIN
pecypc] : yaebHoe ocodue / T. A. bongapenko ; MI'TVY. - Maraurtoropck: MI'TY, 2017. - 1 anek-
TpoH. onrt. auck (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3
342.pdf&view=true. - Makpoo6nekT. - ISBN 978-5-59967-1001-0.

5. Bynbruesa C. B. MaremaTuka: npeieisl H HENPEPbIBHOCTh (PYHKITUHM OJHOM MEepeMEHHOM.
[TpakTukym [DneKkTpoHHBbIH pecypc]: yueOnoe nocodue / C. B. BynerueBa; MI'TY. - Marauroropck:
MI'TY, 2017. - 1 anekrpos. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3
338.pdf&view=true. - Makpoo6sbekT. - ISBN 978-5-59967-1002-7.

6. brikoBa M. B. Jluddepenmanbubie ypaBHeHUs [ DIEKTPOHHBIN pecypc] : yuebHOe ocobue /
M. B. brikoBa, H. A. KBacora, H. 1. Kumaiikuna. - Marautoropck: MI'TVY, 2012. - 1 a51eKTpoH. omT.
muck (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1
045.pdf&view=true. - MakpooOBEKT.

7. W3ocosa JI. A. OCHOBBI MaTEMaTHYECKOTO aHaIU3a [ DIEKTPOHHBIN pecypc] : yueOHoe moco-
oue. Y. 1. luddepenunanbHoe ncuncienne GyHKIuu ogHoi nepemenHoi / JI. A. M3ocosa, JI. A.
I'paueBa ; MI'TV. - Marauroropck : MI'TVY, 2015. - 1 anektpon. ont. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1
400.pdf&view=true. - MakpoOOBEKT.

8. Kopoteukas B. A. @yHKIINN HECKOIBKHX MEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yuebHoe 1mo-
cobue / B. A. Koporenkas, 0. A. N3BekoB ; MI'TVY. - Marauroropck : MI'TY, 2015. - 1 anexTpoH.
onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1
164.pdf&view=true. - MakpooOBEKT.

9. Teopwust BepOsSTHOCTEH W MaTeMaTH4YecKasi CTAaTHCTUKA: DIIEKTPOHHOE Y4eOHOe TToco0ue 1
MPAaKTUKYM ¢ J1JabopaTopHbIMU paboTamu [ DaekTpoHHbIH pecypc] / A. B. U3ocos, JI. A. N3ocoBa, JI.
A. I'paueBa, E. M. I'yruna. - Marauroropck : MI'TY, 2013. - 1 anektpos. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/93
1.pdf&view=true. - MakpoOOBEKT.

r) Ilporpammuoe odecnieuenne 1 UHTEpHeET-pecypchbl:

1.
Haumenosanue I10 No noroBopa Cpoxk neHCTBUS JTUICH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 o1 17.09.2007 6eccpouHo
Kaspersky Endpoint J1-300-18 ot 21.03.2018 28.01.2020
Security VTS Ou3Heca-
CranpapTHbIN
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7Zip

CBO6OI[HO PacrpocCTpaHsICMoOC

OeccpouHO

2. wuHbpopmauuoHHsle cetu HTepHeT:

1) Poccuiickas rocymapcTBeHHas 6ubaroTeka [Anekrponnsiid pecype] /Ilentp undopm. Texno-
noruii PI'b; pen. Bmacenko T.B., Web mactep Ko3znosa H.B. — Dnekrpon. [lan. — M.: Poc. I'oc. 6-ka,
1997. URL:http://www.rsl.ru/, cBo6oansbIii.— 3ari. ¢ 3kpaHa. S3. pyc., aHri.

2) Poccuiickas HarpioHanbHas oubnuoreka. [dnekrponnsiii pecype] / —URL: http://www.nlr.ru .

S3.pyc.

3) I'ocymapcTBeHHas myOauYHas HaydHO-TEXHHYECKas OuOamoTeka Poccuu [DIeKTpOHHBIH pe-
cypc] / — Pexxum noctyma: http://www.gpntb.ru , ceobonubIit.— 3ari. ¢ skpana. S3.pyc .

4) Public.Ru - mybnuunas uatepueT-6ubdanorexa URL:http://www.public.ru/ .

5) Crynenueckast

ouobaMoTeka

[OnmexktponHbIi  pecypc]. — Pexum pocryma:  http://

http://studlib.com , cBoGoHBIH.— 3ari. ¢ 3kpana. f3. pyc., aHIIL.

6) KommbioTeppa: Bce HOBOCTH IPO KOMIIBIOTEPHI, KEJI€30, HOBBIC TEXHOJOTHH, HH(OP-
MaIlMOHHBIC TEXHOJIIOTHH [DJIeKTpOoHHBIN pecypc]. — [lepuomuueckoe 3nekTponHoe MHTepHET-H31aHe
— Pexxum mocryma: https://www.computerra.ru/ — 3ari. ¢ sxpana. 3. pyc.

7) Cucrema «MHTEpHET-TpeHAXEPHI B chepe 00pa3oBaHus» Ha caiite WWW.i-exam.ru.

9 MaTepI/IaJIbHO'TeXHI/I‘IeCKOC odecrneuyeHue JAUCHHUIIIIMHBI

MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCHUIIIINHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayJuTOpun

Y4eOHble ayAUTOpUU JUISI TPOBEE-
HUS 3aHATUN JIEKIIMOHHOIO THUIIA

Jlocka, MyJbTUMEIUIHBIE CPE/ICTBA XPAHEHUS, IIepeaudl U
npeJicTaBlIeHNs] HHPOpMaluu

VY4eOHble ayAUTOpUU JUISI TIPOBEJE-
HUS TIPAKTUYECKUX 3aHATUN, TPYMHIIO-
BBIX U MHIAUBHUAYAJbHBIX KOHCYJIbTA-
M, TEKYIEro KOHTPOJS W IpoMe-
YKYTOUYHOM aTTECTALUU

Jlocka, MyJIbTUME IUIHBIN ITPOEKTOP, IKPaH

Kommuiekc meToanueckux pa3paboTok (pa3gaToOyHOro MaTe-
pHalia ¥ METOJIMYECKUX YKa3aHHi) U\HJIH KOMILIEKC TECTOBBIX
3aJJaHuM 1715 IOJTOTOBKH U MPOBEIEHUS IPOMEKYTOUHBIX U
PYOEKHBIX KOHTpOJIEH

TloMmenienus Ui CaMOCTOSTEILHOU
paboThl yyammxcs

[Tepconanbhbie KOMIBIOTEPHI ¢ TakeToM MSOffice, Beixogom
B IHTEpHET U ¢ JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCHTETA

[Tomemnienue ans XxpaHeHus: U npodu-
JAKTHYECKOTO OOCTY)KUBaHUS y4eO-
HOTO 000PYI0BaHUS

[Hxads! 111 XpaHeHUus: yueOHO-METOANYECKON TOKyMEHTa-
1M, yueOHOro 000py10BaHUS U Y4eOHO-HATrJISAIHBIX TOCOOMIHA
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