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PaGonas porpaMsa COCTARICHT 11 OCHOBE OrOC BO no HarnpasieHuio NOATOTOBKH 15.03.01
~MAHHOCTPOCHIE, YTBCPAIEHHOTO IPAKIIOM MOuH Pd Ne 957 or 03.09.2015.

Pabouas MPOFPaMMA PACCMOTPERN W 000peia na 3aceasni xaeapu  Bwcwen  mame-
samukn  «d» centsGps 2018 r., npotokoa Ne L

3as. kadeapoh % { E.AL Mysankosa /

PaGomar nporpamma oaobpens seromnaeckait komicenell  Hucmumyma ecmecmeoinanin i
cmandapmusauun  «24» certadps 2018 r., npoTokoa Ne 1.

[lpeacenareas { WIO. Mesun !

Cornacosano:

3an, xaenapoi  Mawuns u mMEXHoio2uI OBPaBOMKI OGEAEHUEM 1 MAMUKOCMPOCHER

: E [ C.H, Maaron/

PaGoyan NPOrpaMMa COCTABACHA: AOUEHT kad. Briciiel MaTeMaTHIH | K.ILH.

L—- / T.A. Kamenesa /

Peuensent: aonent kad. [puaainoil MaTEMETHER | HHhOpMATHER, K.AD.-M.1.
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1 | 8,9 AXTyanusanua ceefeHnit o yuedno- | 03.09.2019
METOAHYECKOM 1 MATepHATLHO- npotrokon Nel QZ:
TEXHHYECKOM ODecnesenin AHCUHAITHHS! | /

|

2 | 8,9 AKTYanH3a1HA cBefeHnH 0 y4eOHo- | 01.09.2020 _ /
METOAMHECKOM W MATepHATBHO~ npotokoa Nel ;c /
TEXHHYECKOM 00eCTIeHeHitit ANCUHILTHH )

1 Ilesu ocBOEHUS TUCHMILIHUHBI (MOXYJIS)

LICJISIMPI OCBOCHUA NJUCIHHUITIIMHBI (MOI[y.T[}I) «MaremaTuKay SIBISIOTCSI. 03HAKOMHUTh O6y‘IaCMBIX C

3



OCHOBHBIMH MOHSTHSIMU U METOZAaMU BBICIIEH MaTEMAaTUKH, CO3/1aTh TEOPETUUECKYIO U MPAKTUUECKYIO
0a3y MOJATOTOBKHU CHEIUATMCTOB K JCATEIHHOCTH, CBSI3aHHOW C MCCIICIOBAHUEM, Pa3pabOTKON U TeX-
HOJIOTUSIMH TIPOIIECCOB TIOJyYEHUSI METAJVIOB M CIUTABOB, METAJUIMUECKUX M3JCTHI TpeOyeMoro kade-
CTBa, U OCHOBAHHBIX HA MPUMECHECHUU MAaTEMATHYECKOTO aHAJIM3a U MOJICITMPOBAHUS.

2 MecTo THCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl
MOArOoTOBKM 0akaJjiaBpa (MarucTpa, ceuuaamcra)

HucnummuHa «MaTemMaTrkay BXOJUT B 0a30BYI0 4acTh 010ka 1 00pa3oBaTeabHOM MPOrpaMMBI.

OcBoeHne JaHHON AMCHUIUIMHBI MIPEANOJIAraeT, YTo B pe3yJbTaTe U3y4eHHUs LIKOJBHOIO Kypca
MaTEMaTHKU O0yJaroIuiics uMeeT ChOPMUPOBAHHOE MPEICTABICHIE O MAaTEMAaTUKE KaK YHUBEPCATb-
HOM SI3bIK€ HAyKH, 00 HAeSIX U METOJlaX MaTeMaTUKH, BIaJeeT MaTeMaTHUYeCKUMH 3HAHUSMHU U yMe-
HUSIMH, COOTBETCTBYIOMUMHU DeepalbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHAapTa o01mero o0-
pa3oBaHUs, UMEET Pa3BUTOE JIOTUUECKOE MBIIIJICHUE, MPOCTPAHCTBEHHOE BOOOpakeHue, 001a/1aeT Bbl-
COKHM YPOBHEM aJITOPUTMHUYECKON KYJIBTYPHI.

3HaHUA U YMEHHsI, YCBOCHHbBIC B MPOLIECCE M3YUEHUS] MAaTEeMaTUKU HEOOXOJIMMBI NIl OCBOCHUS
JIPYTUX JUCUUTUINH €CTECTBEHHOHAYYHOTO B MPO(ECCHOHATBHOTO ITUKJIOB.

3 Komnerenunu o0y4aromerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHHUA
AUCUHMILIMHBI (MOYJIs1) U IIJIAHUPYeMbIe pe3yabTaThbl 00y4eHusl

B pPE3YyibTaTeC OCBOCHUA IUCHUIIJIMHBI «MaTtemaTuka» 06yqaroumf10ﬂ JOJIZKCH O6J'Ia,I[aTb CJIC-
AYHOIUMU KOMIICTCHIHUAMM:

CrtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIUHU

OIIK-1-cnioco0HOCTBIO MCMOJIB30BATH OCHOBHBbIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIMCIMII-
JIMH B MPO(decCHOHATBLHOH JeATeHbHOCTH, PUMEHATH METOAbl MATEeMATHYECKOr0 aHAJIN3a H
MO/IeJIUPOBAHUS, TEOPETHYECKOT0 U IKCIEPUMEHTAIBLHOI0 HCC/Ie0BAHUSA

3HaTh - OCHOBHBIE OHATHS JIMHEHHON U BEKTOPHOW allreOphl U aHATUTHYECKON r€OMETPUH

- OCHOBHBIE ITOJIOXKEHUS TEOPUHU MPEAETOB U HENPEPHIBHBIX (QYHKUUH, rpad)iKu OCHOBHBIX
QJICMCHTAPHBIX Q)YHKHI/II‘/'I n ux CBOfICTBa, OCHOBBI YHMCJICHHOI'O pEIIC€HUA TPaHCUCHACHTHBIX
YpaBHEHUH,

- OCHOBHBIE TeopeMbl AU (HepeHINaTbHOTO 1 MHTETPAIbHOTO UCUHUCIEHUS] (QYHKIIUA OHON
N HCECKOJIBKHUX IIEPEMEHHBIX, MCETOALI ;[H(b(bepeHuHaanoro HCYHCIICHUSA HCCIICAO0OBaAHUA
q)YHKHHfI, OCHOBBI YUCJICHHBIX ME€TOJ0B BIYHCIJICHUA OIPCACIICHHBIX HHTCTPAJIOB,

- OCHOBHBI€ THITbI OOBIKHOBEHHBIX NG (epeHINAIBHBIX YPAaBHEHUH U METOIBI UX PELICHUS,
- OCHOBHBIE MTOHATHSI TEOPUH BEPOATHOCTEN M MATEMaTHYECKOM CTATHCTUKH

YMmeTh —  peuiaTh 3aJ1a4u 110 U3y4aeMbIM TEOPETUUYECKU pa3eriam;

— o0cyxnarb cnocoObl 3h¢deKTHBHOTO pemenus aupdepeHIalbHbIX YPaBHEHHNH W UX
CHCTEM; ONpeNelsiTh 3PPEKTUBHOCTL PELICHHUS 3a7aul, MOJyYeHHOrO C TIOMOLIBIO YHCIICH-
HBIX METOJIOB; pacro3HaBaTh d()(PeKTHBHBIE Pe3yabTaThl 00pabOTKH SKCIIEPUMEHTATBHBIX
JIAHHBIX OT Hed(PPEKTUBHBIX

Bnaners - IPAKTUYECKUMH HABBIKAMH UCIOJIb30BaHNS MATEMATUYECKUX IOHITHI U METOJIOB
(M3yyaeMBbIX pa3JesioB MaTEMATHKH) TP PEIIeHNH PUKIIaIHBIX 3a/ad,

- HaBBIKaMH 0000IIEHNUS pe3yIbTaTOB PELICHUs, PE3YJIbTaTOB 00pab0OTKH CTATUCTUIECKOTO
JKCIIEPUMEHTA;

- cioco0aMy OLIEHUBAHUS 3HAYMMOCTHU M MTPAKTUYECKOH MPUTOAHOCTH MOTYyYESHHBIX pe-
3yJbTaTOB




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mas TpyI0eMKOCTh TUCIUIUINHBI cocTaBisieT 15 3adeTHbix eaunull, 540 akas. 4acoB, B TOM YHUCIIE:

— KOHTakTHas padota — 270,75 akan. 4acos:

— ayaurtopHas — 260 akaj. 4acos;
— BHeayautopHas — 10,75 akan. yacos

— camMocTosTenpHas padora — 197,85 akan. gacos;
— TMOATOTOBKA K 3K3aMeHy — 71,4 akaj. Jaca.

KOHTaKTHasi pabota

AyauTopHas
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Paspnea 1. JIuneiinas aaredpa
1.1 OnpenenuTtenu 1 MaTPULIBI 1 6 6/12 7.45 |- moaroroBka K mpaktuueckomy |IIpoBepka nnauBuayansubix  |OIIK-1 -
3aHATHIO, 3a/laHui, KOHCYJIbTAllUU IO |3YyB
- BBIIIOJIHEHUE TECTOBBIX JloMall- |pemeHuto /(3
Hux 3agaHui Nel «MaTtpuisl.
Onpenenurenny,
1.2 Cucrembl nuHeHHbIX anredpandeckux| 1 2 2 3 - IOArOTOBKa K npaktuyeckomy |IIpoBepka nnausunyansupix |OIIK-1 -
ypaBHEHUN 3aHATHIO, 3a/laHui, KOHCYJIbTAllUM 110 |3YB
- BBINIOJIHEHUE TECTOBBIX JOMall- |pemeHuto /13
HuX 3aganui Ne2 «CJIAVY»,
1.3 Jluneiinple npoctpaHcTBa. Jluneinsie| 1 2 2 3 - IOArOTOBKa K npaktuyeckomy |IIpoBepka unausunyanpupix |OIIK-1 -
OIepaTophl 3aHATHIO 3a/laHui, KOHCYJIbTAllUM IO |3YB
pemenuto /13
HUTOI'O no pazneny 10 10 13.45 TectoBoe U/I3 Nel «Mart-
N2 puubl. Onpeneaurenn»
TectoBoe U/I3 Ne2 «CJIAY»
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Pa3nen 2. BekTopHasi ajqredOpa m aHaJIu-
THYeCKasl TeOMeTpHs
2.1 DneMeHTBI BEKTOPHOU alreOphl 2 2 2 - IOArOTOBKa K npaktuyeckoMmy (IIpoBepka unnusunyansueix |OIIK-1
3aHATHIO, 3aJJaHUi, KOHCYJIbTALlUU IO |3YB
- BeinosHeHue PI'P Nel «Bek- pemenuto PI'P Nel
TOpHasl ajaredpa 1 aHAJIUTHYECKast
Te€OMETPUS
2.2 AHanuTHueckas reoMeTpus Ha IUIOCKO- 4 4/12 5 - IOJITOTOBKA K mpakTuyeckomy |IIpoBepka unnuBuayansneix |OINK-1
CTH 3aHATHIO, 3a/laHui, KOHCYJIbTAllUU IO  |3YB
- BoinosniHeHue PI'P Nel «Bek- pemennto PI'P Nel
TOpHas anredpa U aHATUTHYECKast
TrEOMETPHUS
- COCTaBJIeHUE Y4EOHOM KapThl 1O
Teme (KpaTkas cucTeMaTH3alHs
M3YYEHHOTO0).
2.3 AHanuTHuecKas reOMETpHsl B IIPOCTPAH- 4 4/12 5 - IOJITOTOBKA K mpakTuyeckomy |IIpoBepka nnnuBuayansneix |OINK-1
CTBE 3aHSTHIO, 3a/laHui, KOHCYJIbTAllUK IO  |3YB
- BoinosnHeHue PI'P Nel «Bek- pemenuto PI'P Ne2
TOpHas anredpa 1 aHATUTHYECKasl |-ayIUTOpHAsT KOHTPOJIbHAS
FEOMETPUS» pabora «Matpuisl u CJIAY.
- COCTaBJIeHHE y4eOHOM KapThI 1O | DJIEMEHTHI aHATTMTUYECKON
TeMe (KpaTkKasi CUCTEMaTH3alusl  |TEOMETPUM
M3YYEHHOTO).
HUTOTI'O no pa3neny 10 10/14 12 AKP Nel «MaTtpuus! u
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CJIAY. DiemeHThbI aHAJIH-
THYECKOI reoMeTpum»
PI'P Nel «BekTopHasi aj-
redpa u aHaJIMTHYeCKAasi
reoMeTpus»
Pasnen 3. Benenue B MaTeMaTH4ecKHii
aHaJau3
3.1. Ilpenen GpyHKIMHU OHON TEepeMEeHHON 1 8 8/14 12 - IOATOTOBKa K npaktuyeckoMmy (IIpoBepka nnnusuayansueix |OIIK-1
3aHATHIO, 3aJJaHUi, KOHCYJIbTALlUU IO |3YB
- BeinosiHeHue PI'P Ne2 «IlIpenen. |pemenuto PI'P
HenpepsiBHocTs. KommiekcHbie
qHcay,
- cocTaBJIeHUE Y4eOHO! KapThl MO
Teme (KpaTkasi CHCTeMaTH3aIHs
U3YYEHHOT0).
3.2. HenpepsiBHOCTS (hyHKIIMH OAHOM mepe-| 1 2 2 3 - MOAroToBKa K mpaktuueckoMmy IIpoBepka nnnusuayansueix |OIIK-1
MEHHOH 3aHATHIO, 3aJJaHUii, KOHCYJIbTALUU IO |3YB
- BoeimoiHeHue PI'P Ne 2 «lIpe-|pemennro PI'P
nen. HermpepbIBHOCTBY,
- cOCTaBJIeHUE Y4eOHOM KapThl MO
TeMe.
HToro mo pazneny 1 |10 10/14 15 AKP Ne2 «Ilpenes». OIl
PI'P Ne2 «IIpenen. Hempe- |K-1-3yB
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PBIBHOCTB.».
Paznen 4. AnddepennuanbHoe ucyucie-
HHe (PYHKIUH OHOM NepeMeHHOM
4.1. 3agauu, npuBOIANIKME K MOHATHIO mpo-| 1 2 2 2 CamocrositenbHas padbora ¢ mu-  |[[IpoBepka KOHCIIEKTA. OIIK-1 -
n3BogHOW.  OmpezneneHue  IPOU3BOJHOU TEpaTypoi — KOHCIEKT pa3/ieja |KOHCYJbTAllUU 110 PEIIEHUIO  |3YB
¢bynkuuu B Touke. Auddepenunan, ero reo- «3anauy, npuBoasue K nousi-  |PI'P Ne3,
METPUYECKUN CMBICT  ['eoMeTpuuecKkuil u THIO IIPOU3BOJIHONY,
MEXaHWYECKHM CMBICI Npou3BoaHOM. IIpa- - IOANOTOBKA K IPAKTUYECKOMY
BWIa JU(QepeHIMpoBaHus | TabauIa mpo- 3aHATHIO,
N3BOJIHBIX. - BermostHeHue PI'P Ne 3 «[Ipowms-
BoxHas. Beraucnenuey,
- COCTaBJIeHUE Y4eOHON KapThl
«IIpousBoaHas»
4.2. JuddepenuupoBaHue HesBHO 3aaaH-| 1 2 2/N2 3 - MOJATOTOBKAa K MPAKTHYECKOMY| KOHCymbTanmuu mo pemenuro|OINK-1
HBIX, NapaMETPUUECKH 3aJaHHBIX (QYHKIIHM. 3aHATHIO, PI'P Ne3, 3yB,
Jlorapudpmuueckoe auddepeHurpoBanue. - BoinosiHeHue PI'P Ne 3 «IIpous-|IIposepka PI'P Ne3 «IIpous-
BO/IHAas. Beruncnenue, BOJHas1. Berancienue,
- cocTaBlieHHEe Y4eOHOH KapThl|ydeOHas kapTa (IPOEKT) IO
«IIpounsBoHasa», TEeMe — 3aluTa
- mojrotoska K 3ammure PI'P Ne3
4.3. TlpowsBoguble u nuddepeHuanss Beic-| 1 2 2/N2 3 - MoAroToBKa K mnpaktuueckoMy | Koncynpranuu o pemenuto |OITK-
KX nopsaakoB. 2.4. OCHOBHBIE TEOPEMBI 3aHATHIO, PT'P Ne3. 1-—3ys,
¢ depeHINaTbHOTO0 UCUHCICHHS: TEOPEMBI - BemostHeHne PI'P Ne 3 «IIpowms-|IIpoepka PI'P Ne 3 «IIpowus-
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®epma, Ponns, Jlarpanxka, Komu. @opmyna BOJIHAS BBICHIMX MOPAIKOB. [Ipu-|BoAHAS BBICIINX MOPSAKOB.
Tennopa. ®opmyna Teinopa. Ilpumenenue JIOKEHUS IPOU3BOTHON, [Ipuiioxenus: Tpou3BOIHON,
MIPOU3BOJIHBIX TPU BBIYMCICHUU IPEIETIOB. - cocraBlieHHe Y4eOHON KapThl|ydeOHas kapTa (IIPOEKT) IO
[TpaBuno Jlonuras. «IIpousBoaHas», TeMe — 3aIlluTa
-MOJAroToBKa K KOHTposibHOU pa-|AKP Ne3 «IlpousBogHas»,
oote 3amura PI'P Ne3
4.5. UccrnenoBanne ¢yHKImMiA ¢ momomipio| 1 2 2/N2 3 - noArotoBka K npakruyeckomy |IIposepka M/I3 Ne2 «IIpume- |OIIK-1 —
muddepernnanbHoro ucuucinenus. Ipusna- 3aHATHIO, HEHUE NPOU3BOIHOM U1 UC-  |3YB,
KM 3HAKOIOCTOSIHCTBA, BO3pacTaHus U yOBbI- - BeinosiHeHue MJ13 Ne2 «Ilpu-  |cnegoBanus pyHKuMi u no-
BaHHs, BBIIYKJIOCTH U BOTHYTOCTH (PYHKIIMH MEHEHHE NMPOU3BOJAHOM IS UC-  |CTPOCHUS TpapuKOBY,
Ha TPOMEXYTKE. ODKCTpeMyMbl (YHKIMH. ciefioBaHus PYHKUIUH U TO- IIpoBepka yuebHOI KapThl
HaxoxneHne HauMeHbIIEro U HauOOJbILIEro CTpOEHUS TPapuKOB»,
3HaYeHUH (YHKLIMU HAa 3aMKHYTOM IIpoMe- - COCTaBJIeHUE Y4eOHON KapThl
KYTKE. «I[IpousBosHas mpu MOCTPOEHUH
rpaduka QyHKIUN»
Hroro no pasneny 8 8/16 14 PI'P Ne3, /13 Ne2, xoH-
CIIeKT, yueOHasl KapTa, ay-
AUTOPHAs1 KOHTPOJILHAS Pa-
0orta Ne3.
Paznen 5. MHHTerpajibHOe uCYHCIEHHE
(pyHKIIUM 0IHOI NTEepeMEeHHOM
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5.1. Ilepoobpasnas ¢yukius. Heompene-| 1 2 2 3 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCYJbTAIIUU 110 PEIICHUIO
JIEHHBIN MHTETPal U €ro OCHOBHBIE CBOMCTBA. 3aHSTHIO, WJI3 Ne3,
Tabnuia HeompeneaeHHbIX HMHTETPAJIOB OT - BoinosnineHue M3 Ne3 «Heom- |- mpoBepka MJ[3 No3
OCHOBHBIX AJIEMEHTAPHBIX (yHKIIHH. peneneHHbIH UHTETpa»,
- cocTaBJIeHUE Y4eOHON KapThl
«MeT0/1bl UHTETPUPOBAHUSI
5.2. OCHOBHbBIE METOJbl MHTErpupoBaHus.| 1 2 2 3 - IOJArOTOBKA K IPAKTUYECKOMY |- KOHCYJIBTALIMM IO PEIICHUIO
MeToapl HENOCPEACTBEHHOTO HWHTErPHUPOBa- 3aHATHIO, N3 Ne3,
Hus. VIHTerpupoBanue 3aMeHON nepeMeHHON - BeimostaeHue M/13 Ne3 «Heon- |- mpoBepka W13 Ne3
U TI0 YacCTsIM. peneneHHbI UHTETpa»,
- COCTaBJIeHUE Y4eOHON KapThl
«MeTo/1bl UHTETPUPOBAHUSI
5.3. OcHOBHBIE MeTONBI WHTErpupoBaHUs.| 1 2 212 3 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OIMK-1 -
WuTerpupoBanue qpodeit. 3aHATHIO, N3 Ne3, 3yB,
- BemostHeHue M3 Ne3 «Heom- |- mpoBepka MJI3 Ne3
pENENCHHBIN UHTETPAIY,
- COCTaBJieHHE Y4YeOHON KapThbl
«MeTo/1bl HHTEIrPUPOBAHUS
5.4. OcHOBHbIE METOJbl MHTErpupoBaHus.| 1 2 2 3 - IOATOTOBKA K MPAKTUYECKOMY |- KOHCynbTauuu no pemenuio|OIMK-1 -
WHTerpupoBaHne TpPUTOHOMETPUUYECKUX BBI- 3aHATHIO, N3 Ne3, 3yB,
paxeHul. HHTerpupoBaHue HppanuoHaIb- - BeimosHenue 13 Ne3 «Heon- |- mpoepka MJI3 Ne3,
HBIX BBIPAXKECHHM. pENENEHHBIN UHTETPAIY, - IpoBepKa yueOHOM KapThl
- COCTaBJIEHHE Y4EeOHON KapThl
«MeTo/1bl HHTEIrPUPOBAHUS
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5.5. OnpeneneHHblii WHTETpan. 3agava Bbl-| 1 3 4/12 4 - MOATOTOBKA K MPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OIMK-1 —
YUCJICHUS TUIOIIAA KPUBOJIMHEWHOW Tparie- 3aHATHIO, N3 Ne4, 3yB,
LMU U JpYyTue 3aJayu, IPUBOJASIINE K TOHS- - Boinosinenue U3 Ned «Ompe-|- mpoBepka MJ[3 Nod
TUIO omnpeneneHHoro uHrerpana. dopmyna JIeJICHHBIM WHTErpajl U €ro mnpu-
Herotona-Jletionumna. CBolicTBa oOIpe/eicH- JIOKEHUSY,
Horo uHTerpasa. CyliecTBOBaHHE IEPBOOO- - COCTaBIICHHE Y4YEOHOU KapThl
pa3Hoil HenpepbIBHOW QyHKIMU. 3aMeHa Tie- «[IpunoxkeHnuss  ONpeaeICHHOTO
pPEMEHHON U UHTErPUPOBAHUE IO YACTSIM. MHTETpasa»
5.6. O606mennas nepBoodpasznas. Murerpa-| 1 2 212 3 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OIMK-1 —
Jbl OT pa3pbIBHBIX (yHKuMi. HecoOcTBen- 3aHATHIO, N3 Ned, 3YB,
Hble UHTErpajbl. AOCOJIIOTHAS CXOAUMOCTb. - BomosnHenue MJI3 Ned «Ormpe-|- mpoBepka NJI3 Ned,
[IpusHaku cXO0IUMOCTH. JIeJICHHBIM WHTErpall U €ro mpH-|- MpOBEpPKa KOHCIIEKTa
TIOKEHUS, «CBoiicTBa  HECOOCTBEHHBIX
- CaMOCTOSITENIbHOE U3Y4YEHHE JIU-| MHTerpasioB. I[Ipu3Haku cxo-
TepaTrypbl: KOHCIEKT «CBOMCTBA|IUMOCTH»
HECOOCTBEHHBIX WHTETPaJIOB.
[Tpu3Haku CXOIMMOCTIY
Hroro no pasgeny 13 13/16 19 NUA3 Ne3, U3 Ned, koH-
CIeKT, yyeOHasi kapta «Me-
TOAbI HHTETPHPOBAHU S
Hroro 3a cemectp 1 51 51/M22 | 73,45 IK3aMeH OIIK-1, -
3yB

Paznen 6. /AuddepennuanbHoe ucquce-
HUe (YHKUUN HECKOJbKHX IepeMEeHHBbIX
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6.1. Onpenenenne OCHOBHBIX MOHATHIA. [Ipe-| 2 2 2 6 - CaMOCTOSITEJIbHOE U3Y4YEHHUE JIU-|- IPOBEPKA KOHCIIEKTA, OIIK-1 -
nen u HenpepeiBHOCTE PHII. OcHoBHBIE Teparypel II0 TEME: HAIKUCAHUE 3yB,
CBOWCTBa ()YHKIMH, HENPEPHIBHBIX B 3aMK- KoHcrekTa «OCHOBHBIE CBOICTBa
HYTOH o0nacTu. (GyHKIMH, HETIPEPHIBHBIX B 3aMK-
HYTOH 00nacTuy.
6.2. YacTHble POMU3BOJHBIE U NMPOU3BOJHAS| 2 2 2 6 - MOJATOTOBKA K MPAaKTHYECKOMY|- KOHCyJIbTHpoBaHue mo pe-|OIIK-1 —
no HampasieHutw. Juddepenuupyemsie 3aHATHIO, mieHnto PI'P Ne4, 3yB,
¢ynkuun. KacaTenbHast IUIOCKOCTH UM HOp- - BoinonHeHue PI'P Ned4 «Yact-|- mpoBepka BeimosnHeHust PI'P
MaJlb K T[OBEPXHOCTH. ['eoMeTpuuecKuii HBIE TPOU3BOIHBIEY, Ne4
cmbicn auddepennuana. [Ipusnak aundde- - COCTaBJIeHHE Y4eOHOH KapThl
PEHIUPYEMOCTH. «DHII»
6.3. [IpousBoanas cnoxHoi ¢pyHkiuu. Yact-| 2 2 2 6 - IOJITOTOBKA K MMPAKTHUYECKOMY |- KOHCyJbTHpoBaHue mo pe-|OIIK-1 —
HbI€ IIPOM3BOJHBIE M TU((depeHIraIbl BbIC- 3aHATHIO, mieHuto PI'P Ne4, 3yB,
WX MOPSAAKOB. Y CI0BUE HE3aBUCUMOCTH OT - BeinosiHeHue PI'P Ne4 «Hact- |- mposepka BbimosnHenust PI'P
nopsaaka auddepenuuponanus. Juddepen- HBIE IIPOU3BOIHBIEY, Ned4,
UPOBaHHUE HESIBHO 3aJaHHBIX (PYHKLUH. - COCTaBJICHUE YUeOHOU KapThl |- TpOBepKa y4yeOHOM KapTbl
«DHII» «DHII»
6.4. Ilonsastue 006 »HKcTpemMyMax (QyHKIHIA 2 2/N2 6 - MOJATOTOBKA K MPAaKTUYECKOMY|- KOHCYyJbTHpoBaHue mo pe-|OIIK-1 —
MHOTHX ITEPEMEHHBIX. 3aHSTHIO, meHuro PI'P Ne5, 3YB,
- BoinonHeHue PI'P No5 «Okc-|- mpoBepka BbimonneHust PI'P
tpemyMm OHII», Nes,
- COCTaBJICHHE Y4YeOHOM KapThl|- MpOBEpKa y4yeOHOH KapThbl
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«DHII» «DHII»
HTroro no pasneny 8 8/N2 24 PI'P Ne 4, PI'P Ne 5, kon-
CIeKT, Yyuye0Hasi  KapTa
«@PHII»
Paznen 7. HHTerpajbHOEe HCYHUCIIEHUE
(GyHKUMiIi  HeCKOJbKHMX  IepeMeHHBIX
(PHID)
7.1. JIBOWiHOW WHTErpaj; W €ro OCHOBHEIE| 2 4 412 8 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OIMK-1 -
cBoiicTBa. CBeeHUE ABOMHOIO MHTErpaia K 3aHATHIO, N3 Nes, 3yB,
ITIOBTOPHOMY MHTerpaiy. Teopema o cpeiHeM - BoinoiHenue M3 NedS «Kpart-|- mpoBepka MJI3 Ne5,
3HAYEHUH. 3aMeHa NEPEMEHHBIX, NIEPEXO] B HbIE UHTETPaNIbl», -IpoBepKa KoHcmekra «CBoii-
JIBOMHOM MHTErpajie K MOJISPHBIM KOOpIuHa- - CaMOCTOSITEJIbHOE U3Y4YEHHE JIU-|CTBA JBOMHBIX M  TPOMHBIX
TaMm. TEpaTypbl: KOHCHEKT «CBOWMCTBA|MHTErPATIOB)»
JIBOMHBIX M TPOMHBIX HHTErpa-
JIOB»
7.2. TpoliHOW WHTETpall M €ro CBOWCTBA.| 2 4 4 8 - MOATOTOBKA K MPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OIMK-1 —
CaeneHue TpOMHOIO MHTErpaja K MOBTOPHO- 3aHATHIO, N3 Nes, 3yB,
My HMHTerpaiy. 3aMeHa MepeMEHHBIX, Iepe- - BoinoiHenne M3 NedS «Kpart-|- mpoepka MJI3 NeS5
XOJl B TPOMHOM HHTErpajle K LWINHApUYE- HbIE UHTETPAJIbI»
CKUM U cdepuyeckuM koopauHatam. Ilons-
THE O MHOTOKPAaTHBIX MHTErpajax.
7.3. TeoMeTpuvecKkre W MEXaHUYCCKUE TIPH-| 2 4 4/N4 8 - BeimosrHeHue UJI3 NoS «Kpat- |- mpoepka W13 Ne5, OIIK-1 —

JIOXKCHUSA KPATHBIX UHTCIPAJIOB.

HBIC UHTCTPAJIbI»,

- IpOBEpKa yueOHOM KapThl
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- cocTaBiieHue yueOHol kaptel  |«IIpuokeHust KpaTHbIX UHTE-
«[IpuioxxeHust KpaTHBIX UHTE-  [TPAJIOB»
IpaJIoB»
Hroro no pasgeny 12 12/U6 24 N3 Ne S, yueOnasi kapTa
«IIpunnoxxkeHus: KpaTHbIX
HHTErpaJioB»
Paznen 8. O0bikHOBeHHbIe nuddepeHu-
aabHble ypaBHenus (OY)
3.3. Kommuiekcuble uncna. Pemenne anreo-| 1 2 2 2 - IOATOTOBKA K KOHTPOJILHOM pa- |- KOHCYJIbTAllUU 10 PELIECHUIO oIl
pandeckux ypaBHeHUH Hax noaem C. oore, PI'P, K-1-3yB
- BoinosiHeHue PI'P Ne2 «IlIpenen. |- 3amuTa PI'P Ne 5.
HenpepriBHOCTh. KOMIIIIEKCHBIE
qucia,
- IOATOTOBKA K 3aIIUTE TEOPETH-
yeckoi yactu PI'P Ne2.
8.1. OOsikHOBeHHbIE AHMpPepeHnranbHble| 2 4 4/12 6 - MOJATOTOBKAa K MPAaKTHYECKOMY|- KOHCyJbTHpoBaHue mo pe-|OIIK-1 —
ypaBHEHUA NIepBOro nopsiaka. OCHOBHBIE OM- 3aHSTHIO, mennio PI'P Ne6, 3YB,
penenenusi. YactHoe u oOmiee pemeHue. MH- - BoimosdHeHue PI'P Ne6 «OGOsbik-|- mpoBepka BbimonHeHust PI'P
TerpaJibHble  KpuBble.  ['eoMeTpuyeckuii HoBeHHBIE [IY mepBoro mopsi-|Ne6
cMbIcll U epeHInanbHOr0  ypaBHEHHS Kay,
MIEPBOTO MOPSJIKA. - COCTaBJieHHE Y4YeOHON KapThbl
Mertoapl  pemeHuss U depeHIuaTbHbIX «J1Y mnepBoro mopsjaka: TUIBl U
ypaBHEHMI MEPBOTO MOPsIJIKA. METO/]Ibl PEIICHUSD)
8.2. 1Y BbIcmIUX MOPSAIKOB, CBOAALIMECH K| 2 2 2 4 - MOJATOTOBKA K MPAaKTHYECKOMY|- KOHCyJbTHpoBaHue mo pe-|OIIK-1 —
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IIEpBOMY 3aHATHIO, mennto PI'P Ne6, 3yB
- BoemonHeHne PI'P Ne6 «OOwik-|- mpoBepka BbimonHeHust PI'P
HoBeHHbIe J[Y mepBoro mopsia-|Ne6,
Kay, - 3ammra PI'P Ne6,
- COCTaBJIeHHWE Y4eOHOM KapThl|- IpOBEpKa y4yeOHOM KapTbl
«/1Y mepBoro mopsaka: Tansl HU|«JlY mepBoro mnopsaxa: THIIBI
METO/Ibl PEIICHUSD) Y METOJBI PEIICHUS»
8.3. Jluneitnsle nuddepeHnnanbaple ypaBHe-| 2 4 4/12 8 - MOJATOTOBKA K MPAaKTHYECKOMY|- KOHCyJbTHpoBaHue mo pe-|OIIK-1 —
HUA N-rO nopsaka. JIMHeiHoe OJHOpPOAHOE 3aHATHIO, menuto PI'P Ne7, 3yB
ypaBHeHue. DyHIaMeHTalbHAsl CUCTEMa pe- - BemmoaHenue PT'P Ne7 «JIHAY |- mpoBepka Beimosinenust PI'P
menui. Onpenenurens Bponckoro. Heonno- BBICHIMX TIOPSIIKOB C TOCTOSTH-|Ne7,
ponHoe nuHeiHoe ypaBHenue (JIHAY), Bug HbIMH KO3 ¢dunmentamu. Cucre-|- MnpoBepka ydyeOHOW KapThl
o0miero pemieHus. MeToa BapHallly MPOU3- MBI Y », «JIHAY BbICHIMX TOPSIAKOB C
BOJIBHBIX ITOCTOSIHHBIX. - COCTaBJIEHWE Y4YeOHOM KapTbl|TIOCTOSIHHBIMU KO3 PHIIHECH-
JluneliHoe ypaBHEHHE C TIOCTOSHHBIMU KO3(- «JIHY BBICHIUX MOPSAAKOB C I10-|TAMHU: METOMbI PELLICHUS»
¢unuenTamu. XapakKTepuCTHUECKOE ypaBHe- CTOSIHHBIMU KO3 punreHTamu:
Hue. Ob11ee penieHue. METO/Ibl PEIICHUSD)
8.4. Meroapl pemeHust cucteM auddepeH-| 2 2 2/N2 6.2 |- MOAroTOBKAa K MPaKTHYECKOMY|- KOHCYnbTHpoBaHue 1o pe-|OIIK-1 —
UATbHBIX YpaBHEHUH (2-T0O mopsaka). 3aHATHIO, menuto PI'P Ne7, 3yB,

- BemmoaHeHue PI'P Ne7 «JIHAY
BBICIIINX TIOPSIIKOB C TIOCTOSH-
HbIMU KO3(¢unmentamu. Cucre-
MbI Y »

- COCTaBJICHUE Y4YeOHOH KapThl

- IpoBepKa BbIONHEHUS PI'P
Ne7,
- 3amura PI'P Ne7.
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«JIHY BbICIIUX TOPSAJIKOB C TO-
CTOSIHHBIMH KO3 PUIIMEHTaAMH:
Meroabl pemeHus. CTpykrypa
00111eT0 pereHus
Hroro no pasneny 14 14/6 26.2 PI'P Ne6, PI'P Ne7, yueGHbIe
KapThl
HToro 3a cemectp 2 34 34/114 74,2 3auér OIIK-1, -
3yB
Paznen 9. Psiabl
9.1 YucnoBbeie psiabl. Psael ¢ moioxutenb-| 3 4 6/12 6 - MOATOTOBKA K IMPAKTUYECKOMY |- KOHCYJIbTHPOBAHUE IO pe-
HbIMU wieHaMmH. [Ipu3HaKM CXOAMMOCTH. 3aHATHIO, menuo /13,
3HaKonepeMeHHbIe Psiibl. Y CIoBHAsE U abco- - BBIIIOJIHEHUE JIOMAIIHEro 3ajia-
JIFOTHAsI CXOAUMOCTb. HUSA
9.2 OynknuoHanbHble psiabl. CreneHHble| 3 4 6/12 6 - MOATOTOBKAa K IMPAKTUYECKOMY |- KOHCYJbTHPOBAHUE IO pe-
panbl. Pansr Tennopa. 3aHSATHIO, mreauro PI'P Ne8,
- BoimostHeHue PT'P Ne8 «Psimpr» |- mpoBepka BbimonHeHust PI'P
Ne8
HUTOTI'O no pa3neny 8 12/14 12
Paszpnen 10. YnciieHHbIE METOABI
10.1. UwmcnenHoe pelieHHE TPAHCIEHACHT-| 2 2 2/12 3 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OINK-1 -
HBIX YPaBHEHUU 3aHATHIO, N3 Neb, 3yB,

- BemmoaHeHue M3 Ne6 «Merto-
JIbl XOpJl M KacaTeJbHBIX pelle-

- mpoBepka MJI3 NeS5
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HUS YPABHEHUW
10.2. MeToapl YMCIICHHOTO MHTETPUPOBAHKS | 2 2 4/12 3 - MOATOTOBKA K MPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OIMK-1 —
3aHSATHIO, HJI3 Ne?, 3yB,
- BommonHenne W3 No7 «Yuc-|- mpoBepka MJI3 No7
JICHHOE WHTETPUPOBAHUE)
10.3 MeTox HaUMEHBIINX KBAaJpaTOB 2 2/12 3 - MOJATOTOBKA K MPAaKTHYECKOMY |- KOHCyabTauuu no pemenuto |OIIK-1 —
3aHSATHIO, NJI3 Ne?, 3yB,
- BeinonHenue M3 Ne7 «Merton|- mpoBepka M3 Ne7
HAaMMEHBIINX KBAIPATOB
10.4 YucnenHoe pemenue nudpdepeHnuanb- 2 4/12 3 - MOJATOTOBKAa K MPAaKTHYECKOMY |- KOHCyabTauuu no pemenuro |OIIK-1 —
HBIX YpaBHEHUHN 3aHSTHIO, NJI3 Ne?, 3yB,
- BeimosiHeHne MJI3 Ne7 «Yuc-|- mpoBepka M3 Ne7
JneHHoe peueHue nuddepeHu-
aJIbHBIX YpaBHEHHI»
Hroro no pasgeny 8 12/8 12 N3 Ne6, UA3 Ne7, U3
Ne8, /13 N9
Pasznen 11. DjemMeHTHI TEOPHMH BEPOATHO-
crei
11.1. DnemeHTH KOMOMHATOPUKU 3 2 2 2 - MOJATOTOBKA K MPAaKTHYECKOMY|- KOHCYyJbTHpoBaHue mo pe-|OIIK-1 —
3aHSTHIO, mennio [13, 3yB,
- BBIMOJIHEHUE JIOMAIIHErO 3aja-
HUS
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11.2. Cnyuaiinple coObiTHs. OCHOBHBIE MO-| 3 2 4/12 4 - MOJArOTOBKAa K NPAKTUYECKOMY|- KOHCYJbTHpoBaHHe 1o pe-|OIIK-1—
HaTus. Ausrebpa coObiTuii. Kiaccuueckoe, 3aHATHIO, mreHuto PI'P Ne9,
FeOMETPUYECKOE U CTATUCTUYECKOE OmIpere- - BeinosniHeHue PT'P NeQ «Teopusi|- mpoBepka BeimonHenust PI'P
JICHUs BEPOSITHOCTH. AKCHOMAaTHKa TEOPHH BEPOSITHOCTEN» Ne9
BEPOATHOCTEH.
11.3. Teopembl cnoOXXeHUS U YMHOXEHHUSA.| 3 2 2 2 - MOATOTOBKA K IMPaKTUYECKOMY |- KOHCynbTHpoBanue mo pe-|OIIK-1 -
VYcnoBHas BepossTHOCTb. Dopmyina IOJHOU 3aHATHIO, mreHuto PI'P Ne9, 3V,
BeposaTHOCTH U (opmyna baiteca. Cxema - BeimosniHeHue PT'P NeQ «Teopusi|- mpoBepka BeimonHenus PT'P
bepnymnu, npubnmxkenus Jlannaca u Ilyac- BEPOSITHOCTEMN», Ne8,
COHA. -nogrotroBka Kk AKP Ne5 «Cuny-|- mpoBepka AKP Ned
YyaiiHbIe COOBITHSI»
11.4. Cnyyaiinble BenuuuHbl. JuckperHsie u| 3 2 4/12 4 - MOATOTOBKA K IPAaKTUYECKOMY |- KOHCyJIbTHpoBaHue mno pe-|OIIK- -
HEIIPEPBIBHBIC CIIy4allHblE€ BEIWYUHBL. Psn 3aHATHIO, mreHuto PI'P Ne9, 3yB
pacripenienienus, GyHKIMS pacupeneneHus U - BeinodHeHne PI'P Ne9 «Teopus|- mpoBepka BbimonHeHust PI'P
IJIOTHOCTh. MaTeMaTH4eCcKOe OXUJAHHE U BEPOATHOCTEN» Ne9
JUCTepcusi, Ha4aJlbHbIE U LIEHTPAJIbHBIE MO-
MEHTBHI.
11.5. W3BecTHBIE pacmpenesieHuss U UX 4u-| 3 2 2 2 - MOJATOTOBKAa K MPAKTUYECKOMY|- KOHCYJbTHpoBaHHe Mo pe-|OIIK-1
CJIOBBIE XapakTepuctuku. HopmanbHoe pac- 3aHSTHIO, mennio PI'P Ne9, 3yB
[IpeJEICHHUE. - BeinoiHeHne PI'P Ne9 «Teopust|- mpoBepka BbimonHeHust PI'P
BEPOSITHOCTE» Ne9
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11.6. 3akons! 6onbiux uucen. HepaBenctBo| 3 2 4/12 2,2 |- MOArOTOBKAa K MPAaKTHUYECKOMY|- KOHCYJIbTHpoBaHue mo pe-|OIIK-1 —
u teopema YeOwiuéna. llentpanbHas mpe- 3aHATHIO, mreHuto PI'P Ne9, 3yB
JleJIbHas TeopeMa. - BeinosniHeHue PT'P NeQ «Teopusi|- mpoBepka BeimonHenust PI'P
BEPOSITHOCTEI» Ne8
11.7. MHoromepHble ciay4ailHble BEIUYUHBL | 3 2 2/12 2 - MOATOTOBKA K IPaKTUYECKOMY |- KOHCylIbTHpoBanue Mo pe-|OIIK-1—
@yHKIMK pacnpenenceHus, CcBoucTea. Yu- 3aHATHIO, mreHuto PI'P Ne9, - 3yB
CJIOBBIE€ XapaKTEPUCTUKU. DJIEMEHThI TEOPUHU - BeinosniHeHue PT'P NeQ «Teopusi|- mpoBepka BeimonHenust PI'P
KOPPEIISIUH. BEPOSTHOCTE» Ne8 ,
3amura PT'P Ne9
Hroro no pasneny 14 20/U8 18,2 PI'P Ne9, AKP NeS «Cury-
yaiiHble COOBITHS
Pazpen 12. DiaeMeHTHI MaTeMaTH4YeCKOH
CTATHCTHKHU
12.1. OcHoBHbIE MOHATHA, T€HEpaJbHas co-| 3 2 4 2 - MOJArOTOBKAa K MPAKTHYECKOMY |- KOHCYyabTauuu no pemenuro |OINK-1 —
BOKYMHOCTh U BbIOOpka. CraTucTHueckue 3aHATHIO, N3 Nev, 3yB
OLICHKH I1apaMeTpoB pacmpeznecnenus. To- - BomonHenne MJI3 NelO «Ilep-|- mpoBepka WMJ/I3 NelO «Ilep-
YEYHBIC U UHTEPBAIHHBIC OICHKH. BUYHAasg 00paboTKa pe3yibTaTOB|BUYHAs 00pabOTKa pe3yibTa-
HKCHEPUMEHTA» TOB IKCIIEPUMEHTA»
12.2. JloBepuTenbHbIE HHTEPBAJIBI IS mMapa-| 3 2 2 2 - MOATOTOBKA K MPaKTUYECKOMY |- KOHCynbTauuu no pemenuto|OINK-1 —
METPOB HOpPMaJbHOro pactpenenenus. Ilo- 3aHATHIO, N3 Nel0, 3yB
HATHE O KPUTEPHUSIX IMPOBEPKU CTATHUCTHYE- - BeimmonHenne M3 Nell «Yu-|- mpoepka WMJI3 Nell «Yu-
CKHUX THIIOTE3. CIIOBBIE XapaKTEPUCTUKU TEHE-|CIOBbIE XapaKTePUCTUKU Te-
paJBHBIX MTAPAMETPOBY HEpaJIbHBIX TAPAMETPOBY
12.3. Kputnueckas o0mnactb, ypoBeHb 3Ha-| 3 2 4/12 4 - MOJATOTOBKAa K MPAKTHYECKOMY |- KOHCYJbTauuu no pemenuto |OINK-1 —
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1
<~
AynutopHas 8 % n%
KOHTaKTHasi paboTa 5 9 =S
T
= B aKaJ. yacax N dopma TeKylero KOHTpOJIs E“ £ =
Pasnesn/ rema 3 ( ) 2 5 Bun camocrositenpHOM P yi p 5 =
2 S s yCIIeBaeMOCTH U =
JTUCIUTLTAHBI 5 o C S 2 paboThI . 2 g o
@) = | g g ) IIPOMEKYTOYHOM AaTTCCTALINHU 5 = B
S|8E| EE| & = 02
= = Q o
2 18 Z| % & S = SR
2 8 < o, < = 5 )
=5 = o 8 O Y
YUMOCTH, MOIIHOCTh KpuTepus. Kpurtepuii 3aHATHUIO, N3 Nell, - 3yB
cornacus I[lupcoHa mig TUOOTE3BI O HOP- - poemmosiHeHue MJI3 Nel? «IIpo-|- Bemosnenue W3  Nel2
MaJbHOM pacIpeieIeHUH BEpKa CTaTucTU4Yeckux runore3» |«[IpoBepka cTaTUCTHYECKHUX
TUTIOTE3)
HTtoro no pazneny 8 10/A2 8 I3 NeNe 10-12
HToro 3a cemectp 3 36 54/122 50,2 3K3aMeH
HToro mo nucuuninHe 121 139/158| 197,85 2 sx3amena (1, 3 cemecTp) u

1 3a4er (2 cemecTp)

N — B TOM ymcIie, yackl, OTBEJICHHBIE HA padOTy B MHTEPAKTUBHOU popme.
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5 O0pa3oBaTesbHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO MMOJAX0/1a MPEAyCMaTpUBAET HCIOIb30BaHUE B y4EOHOM IpoO-
[[€CCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHHS 3aHATUH B COUETAHWUU C BHEAYAUTOPHON pabo-
TOI ¢ 1enbio (GOPMUPOBAHUS U Pa3BUTHUS MPO(ECCHOHATBLHBIX HaBBIKOB oOydaromuxcs. CorjaacHo 1.
34 TMopsiaka opraHu3aliy U OCYIIECTBICHHS JEATEILHOCTH MO0 00pa3oBaTeIbHBIM porpaMMaM Oaka-
naBpuata Beiciiero odpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHH OOecreyrBaeTCsi pa3BUTHE Y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH palOTHI,
MEXJIMYHOCTHON KOMMYHHMKAIIUH, IPUHATUS PELICHHUH, JTUIEPCKUX KadecTB, B TOM UYHUCJE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATFHON AEATENbHOCTH BBITYCKHHUKOB U OTPEOHOCTEH pa-
ooronareieil.

BriOupas Ty win HHyI0 TEXHOJOTHIO pabOTHI C 00yJaIOLIMMUCS, HEOOXO0IUMO UMETh B BUJY, UTO
Hau6ob1Iero 3ddexkra oT ee MPUMEHEHHs] MOKHO JOCTHYb, €CJIM YUUTHIBATh 1lesin 00pa3oBaHUs, Ha
peanu3aluio KOTOPHIX JOJDKHA OBITh HalpaBiieHa M30MpaeMas TEXHOJIOTHUSA, COJIEp)KaHHe, KOTOpOoe
MIPEJICTOUT TMepeaTh 00YUarOIIUMCS C €€ MOMOIIBI0, a TAK)KE YCIOBHUS, B KOTOPBIX OHA OYJET UCIOIb-
30BaThCA.

B Hameit paboTte Mbl HCTIONB3YEM CIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeIbLHOIO MpOIecca,
MIpeIoiaraeT mpsIMyl0 TPAHCISAIUIO 3HAHUM OT MpernojaBaTeliss K CTyACHTY (IPeUMYIIECTBEHHO Ha
OCHOBE O0OBSICHUTEIHHO-MILTIOCTPATUBHBIX METOJI0B 00y4eHUs1). YueOHas JesITeIbHOCTh CTyIeHTa HO-
CHUT B TaKHX yCJIOBHSX, KaK MPaBUJIO, PEIIPOTYKTHUBHBINA XapaKTep.

@®opMbI yIeOHBIX 3aHSATHIA:

- uHGOpPMAIIMOHHAS JICKIHS — IOCIIEIOBATEIbHOE HM3JI0KEHHE MaTepuaia B JUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- cemuHap (3amurta PI'P) — Gecena mpemnojaBaTens U CTYACHTOB, 00CYXXJIEHUE 3apaHee MOJro-
TOBJIEHHBIX COOOIIEHUH 1O KaXXJAOMY BONPOCY IJIaHA 3aHSTHS C €IMHBIM JJISl BCEX MEpPEYHEM pEKO-
MEH1yeMOil 00s3aTeIbHOI U JONOIHUTENBHOM JTUTEPATYPHI.

- TIPAKTHYECKOE 3aHITHE, OCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HABBIKOB IO TMpE-
JI0’)KEHHOMY aJITOPUTMY.

2. Texnonozuu npodremnozo odbyuenusi. Opranusaius 00pa3oBaTEIILHOTO MpoIecca mpeAroara-
€T MOCTAaHOBKY NMPOOJIEMHBIX BOMPOCOB, CO3AaHNE YUEOHBIX MPOOIEMHBIX CUTyallui JUIsl CTUMYJIUPO-
BaHU AKTUBHOM MO3HABATEIbHOU JIEATEILHOCTH CTYICHTOB.

®opMbl yUeOHBIX 3aHATHIA:

- IpoOJIeMHAs JIEKIHS — U3JI0’KEHHE MaTepHala, Mpearosararomniee MOCTAaHOBKY MPOOIEMHBIX U
JMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PA3IUYHBIX HAYYHBIX MOJXOJOB, aBTOPCKHE KOMMEHTapHH,
CBSI3aHHBIE C PA3IIMYHBIMHA MOJICIISIMUA MHTEPIIPETALNY H3y4aeMOro MaTepHraia.

- JIEKIMs «BABOeM» (OMHapHas JIEKIUs) — U3JI0KEHUEe MaTepraia B opMe JAUaloruyeckoro oo-
IICHUs IBYX CTY/AICHTOB (3apaHee MOJArOTOBUBIINXCS) WK CTYIIEHTA U TIpernoaBareis (HanpuMmep, pe-
KOHCTPYKIIMSI TUalora WCTOPHUYECKUX JUYHOCTEH — CBHUETENeH OTKPBITUS KaKoro-mubo HaydyHOTro
(baKTa; «y4eHOTO» U «ITPAKTUKA» U T.JI.).

- IPaKTHYECKOe 3aHsITHE B (DOpME MPaKTUKyMa — OpraHu3aIus yueOHoi paOoThl, HampaBlIeHHAs
Ha pelIeHHe KOMIUIEKCHOH y4eOHO-IT03HABaTeIbHON 3aqauu, TPeOYIOIIeH OT CTyJAeHTa MPUMEHEHUS
KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTHYECKUX HABBIKOB.

- caMOCToOsITeNIbHas paboTa (C KOHCYJIbTAIMSIMU MPENoaaBaTelisi) Ha OCHOBE Kelc-MeToaa — 00y-
YEeHHE B KOHTEKCTE MOJICIMPYEMON CUTYyallud, BOCIPOU3BOAIICH pealbHble YCIOBHUS HAy4HOH, Mpo-
n3BojIcTBeHHOH. OOyuaronriecss JODKHBI TMPOAHAIN3UPOBATh CUTYAIHIO, pa3o0parbesi B CYTH TPO-
61eM, IPeUIOKUTh BO3MOXKHBIE PEIICHUsI M BBIOpaTh Jiydiiee U3 HUX. Kelicel 6a3upyroTcst Ha peab-
HOM (haKTUIECKOM MaTepHralie MK jKe TPUOIKEHBI K PeaTbHON CUTYaIIH.

3. Texnonocuu npoexmmnozo o6yyenusi. OOpa30BaTENBHBINA MPOLECC TTOCTPOEH B COOTBETCTBUU C
QJIITOPUTMOM TIOATAIHOTO PELIECHUS TPOOIEMHOM 3a/1a4yl WK BBIOJHEHUS yueOHoro 3aganus. [Ipoekr
IpearnoiaraeT COBMECTHYIO YU€OHO-TIO3HABATENbHYIO NEATEIbHOCTh TPYIIBI CTYACHTOB, HANPaBICH-
HYIO Ha BBIpaOOTKY KOHIIETIIIUY, YCTAaHOBJICHUE eNel U 3a/1a4, GOpPMYITHPOBKY OKUAAEMBIX pE3yJbTa-
TOB, OIpEeJIEHNE PUHIMIIOB U METOJIUK pEIIeHHs IOCTaBJICHHBIX 3aja4, INIAHUPOBaHKUE Xo1a pado-



ThI, TIOUCK JIOCTYITHBIX U ONTUMAIBHBIX PECYpCOB, TIOITANTHYIO peaTu3aluio miaHa paboThel, Mpe3eHTa-
IIUIO PE3yNIbTAaTOB PadOTHI, UX OCMBICICHHE U peduiekcrro. [IpuMeHseTcss B OCHOBHOM ISl TIepexo/1a
KOMIIETEHI[H HA YPOBEHb BIIAICHUSI.

OCHOBHBIE THITBI IPUMEHSEMBIX HAMH B 00pPa30BaTEIIbLHON eI TEILHOCTH MTPOSKTOB:

Hccreoosamenvckuii npoexm — CTpyKTypa npuOimkeHa K (opMary HaydyHOTO HMCCIICIOBAHUS
(ToKa3aTeNbCTBO AKTYAJIbHOCTH TEMBI, ONpECIICHHEe HAYYHOH MPOOJeMbl, IpeaMeTa U 00beKTa Mc-
CIICZIOBAHMSI, IIeJIeH M 3a7a4, METOJIOB, MICTOYHUKOB, BBIIBI)KEHUE TUIIOTE3bI, 0000IIeHNEe pe3yabTa-
TOB, BBIBOIbI, 0003HAUEHHE HOBBIX MpoOsieM). PesynbpTatom siBnsiercs ydeOHas KapTa 1O MOIYIIO Ha-
el 00pa3oBaTeNbHON MPOTPAMMBI.

Teopueckuii npoexkm, IPEANONATAIONINA B OTIWYHAE OT NPEIBIAYIIEro, KOHCYHBIH MPOIYKT B
CIICAYIOIIMX BapUAHTaX — ra3era K UCTOPHUYECKH 3HAUUMOMY «MaTEMaTHUYeCKOMY» COOBITHIO (Ipa3j-
HUK uncna «[lu» u T.1.); «MaremaTnyecKas» OTKPBITKa (CBOETO pojia yueOHasi KapTa, TOJIbKO Hehop-
MaJIbHO, KPacO4HO 0(OopMIICHHAsI; BUICOPOIHK «5] Haydy Bac pemars ...» U T.I1.

Hnpopmayuonnwiii npoexm — yaeOHO-TI03HABATEIbHAS ACITEIBHOCT C SPKO BBIPAKECHHON IB-
PUCTUYECKOH HANPaBIECHHOCTHIO (ITOUCK, OTOOP M CUCTEMaTH3aIHst HH(POPMAIIUU O KAKOM-TO OOBEKTE,
O3HAKOMJICHHE YYaCTHUKOB IPOCKTA C ITOH MHPOpMAIIUEH, e aHAINU3 B 0000IIEHHE U, HAKOHEII, ITpe-
3EHTALU 110 PAKTHYECKOMY MPHIIOKEHHUIO).

4. Unghopmayuonno-xommyHukayuontvle obpazosamenvhvie mexrosocuu. Opranuszamnus odpa-
30BaTEIBHOTO MpoIecca ¢ MPUMEHEHHEM CHEeIHAI3UPOBAHHBIX MPOTPAMMHBIX CPEJl M TEXHHUYECKHX
cpencTB paboThl ¢ HHpopMaiuei (HHpopMaloHHyto cpeay yauepcurera MOOYC MOODLE).

@®opmMbl yueOHBIX 3aHATHI C UCIIOJIB30BaHUEM MH(POPMAMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIO-
U

Jlekuus-BU3yanu3aus — U3JI0KEHHE COIECPIKAHUS COMPOBOXKIACTCS NPE3CHTAIME! (JeMOHCTpa-
[Uel y4eOHBIX MaTEepPHAaJIOB, MPEJICTABICHHBIX B PA3jIMYHBIX 3HAKOBBIX CHCTEMax, B T.4. HJUIFOCTpa-
TUBHBIX, TpaUIECKUX, ayAHO- U BUICOMATEPHAIIOB).

[IpakTuueckoe 3aHsATHE B opMe MpE3EHTAMH — MPEACTABICHUE PE3yIbTAaTOB MPOEKTHOW WU
MCCIIEIOBATEIBCKON JAEITETHPHOCTH C HCITOJIb30BAaHUEM CIIEIMAIM3UPOBAHHBIX MPOTPAMMHBIX CPE/I.

6 YueOHO-MeTOAMYeCKOe o0ecreyeHne CaMOCTOSITeIbHOM padoThl 00y4aroLIUXCst

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

AyIuTOpHas caMOCTOsITeNTbHAsE paboTa CTYIEHTOB MPEIOiIaraeT perieHne KOHTPOIBHBIX 3a/1a4
Ha MPaKTHYECKUX 3aHATHSIX.

Ilpumepnuie ayoumopnvie konmpoavhvie pabomot (AKP):

AKP Nel «Mampuuywi. Onpeodenumenu. CJIAY. Ananumuueckan zeomempusn

1. Brruucauts OIIPEAC/IUTCIIN:

1 3 1
5 —-2-
a)3 2 O, 5 o
3 -2 5

X +3x,+x,=0
2. Pemmts cucremy ypaBHeHui MeTogoM Kpamepa: ) _ x, +2x, + 2x, = -3

3x, —2x, +5x, =2

3
4.  JlaHBI TOYKU A( 1— l,O (316) C(012) D(6;4;7).Ha1”421me:

a) KOOP/IMHATHI BEKTOPOB CA u CB

3. [JanbI MaTpuIs! A—( Zj ( ZJ Haiinure matpuity A - B.

0) CKaISPHOE NPOU3BEIEHHE CA-CBu yron mexy Bektopamu CA u CB;

B) BeKTOpHOE npomssenenne BD X CD;
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r) 06béM mupamuasl ABCD ;
e) ypasrenue npsmoit AC .

AKP Ne?2 «Ilpeoenvty

Brrunciute npenenst:

3 2

1 lim X er3x + 2X 5 1im (x—71(x—23)(x—4)

x>2 X" —X—-6 noo o Bx® —x°+11

3 2

3. lim ): _ X 4. lim g

x>nl 2x° -1 2x+1 x>=2 (X + 2)

1 1

5. lim (1 4x) ! 6. lim xctg 5x 7. lim 3+

8. MccrenoBats Ha HENIPEPHIBHOCTD

f(X):{X_S eciu x <0
5¢ ecmu x>0

AKP Ne3 «Ilpou3eoonan»
1. Haiigute nepByro MPOM3BOAHYIO OT ()yHKIIHK:

2_
a) X=VL=2, ) y=X-C083X, ) y=X "XF2 5159 x4 3
y = arccos 5t + 7, X“+2x+1

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

2. CocraBbTe ypaBHEHHs KacaTenbHOM K kpuoit XY =4 B rouke X, =1.

3. Beruucnure npubamwkeHHo Y =V x> +8 npu X = 1,09

. cos4x—-1
4. Beruuciaure npeaei o npaBuily Jlormmrans lim -
x—0 (e4x —l)

AKP No4 « @HII: oughhepenyuanvnoe u unmezpaivHoe ucuucieHue)

1. Haiitu u m300pa3uth 001acTh onpeaencHus QYHKIUN 7 = \/1_ X2 + \/ y2 -1

2+y4_exy

1) Haiiti yactHble mpon3BoiHbIE U AU (epeHabl IEPBOTO U BTOPOTO MOPAAKOB AJIS JaHHOH (hyHKIMH.
2) 3anucats MONHBIA TUuddepeHnran GyHKIUT IEPBOTO MOPsIKa.

2. Jlnsa naHHOM QYHKIUMH Z = X

3) 3amucaTh ypaBHEHHE KacaTeIbHOH IIIOCKOCTH M HOPMAIH K JaHHOH (yHKIMH B Touke M 0(0;1),

4) HaiiTi mpou3sBo/iHyI0 B TOYKe M ) B HAlpaBJICHUH BEKTOpA | (1,—2) , rpanuent Gynkunn z = f (x,y) B TOU-
ke M () 1 abCOJIOTHYIO BEIMYMHY IPAIMEHTa B TOUKe M .

3. Beruucnautp npuOIMmKEHHO 3HAYCHHE BHIPAKEHHUS 1,042’02 +4/2,02

4. Haiitn HanOouipliee 1 HauMeHbllee 3HaYeHus] QyHKIuu Z = x4 y3 —2(x— y)2 B obnactu G:

2x+y=0, x=-1, y=-2

0 2y+3
5. VM3MeHUTH MOPAI0OK HHTETPUPOBAHUS B IOBTOPHOM HMHTETpAJIE: J‘ dy J‘ f (x,y)dx

-4 y-1
6. Haiiti 00b€M Tena, 3a1JaHHOTO OrPaHUYMBAIOIIMMU €0 MOBEPXHOCTAMHU.

x?+y% =2y, 2=125-x, 2=0.
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AKP Ne5 «Cnyuaiinvie coobimusn
1. Tlo mumeHu Npou3BOIUTCSA TPH BhIcTpena. PaccmarpuBatorcst coObitust A, B, C — monananue npu

MIEPBOM, BTOPOM U TPEThEM BBICTpeax. UTo 03Ha4ar0T COOBITHS A+B+C,4B+Cy

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

4y BBIHYTHIN IIap OKaXeTcs: OeIpIimM?

3. B pagmoctynuu tpu muxkpodoHa. J[is Kaxkaoro U3 nepBbIX JBYX MUKPO(OHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a nst Tperbero — 0,9. Haiitu BeposiTHOCTH TOTO,
YTO B JaHHBIII MOMEHT BKJIFOUYEHBI 2 MUKPO(DOHA.

4. B mponaxe UMEIOTCs Oelble 1 KOPHYHEBBIE Sillla B COOTHOLICHUH 2:3, mpryueM npou3BoacTBO 60%
0enbIX U 71% KOPUYHEBBIX SIMLL AATUPYETCS AHEM, MPEALIECTBYIOIINM JHIO MTPOJAXKH, a OCTAJIbHbIE
qiiia patupyrorcs Oosnee paHHMMHU unciamu. [lokynaTtenb 3akasplBaeT sillja, JaTUPYEMBbIE JHEM,
IPEIIECTBYIOUIMM JHIO IPOAAXKH, HE3aBUCUMO OT uX IBeTa. KakoBa BEpOSATHOCTH TOTO, UTO €My
MPOJAAyYT pelIeTKy OelbIX AnL?

5. Tenedonnas cerb yupexaeHus oodciayxubaer 200 aboHeHTOB. BeposTHOCTH TOrO, UTO B TEUEHUE
MUHYTbHI BHYTPU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa 0,7. KakoBa BEposITHOCTh TOTO, YTO B
Te4eHue MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOSTHOCTH TOr0, YTO B TEUEHUE MUHYTHI OyJeT He
6osee 5 3BoHKOB? HaiiTn HanmBeposATHEHIIIee YUCIIO 3BOHKOB B TCYCHUE MUHYTHI.

N

Ilpumepnvie unousudyanvhuvie oomauwinue 3aoanusn (U/]3):
H/[3 Nel «Mampuuywt. Onpeodenumenu. CJIAY»

3aoanue oghopmaeno ¢ euoe uHMEPAKMUBHO20 MeECMA 6 NOCOOUU

Anucumos, A. JI., bonnapenko T.A., KameneBa I'.A. Matpuusl. Onpeaenurenu. CucTeMbl TUHEN-
HBIX aJireOpandeckux ypaBHEHUI [DIeKTpoHHBIN pecypc] : yuebHoe nocodue / MI'TY. - Maruu-
toropck : MI'TV, 2017. - 1 anektpoH. onr. auck (CD-ROM). - D36YP. - ISBN 978-5-9967-1000-3

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

HJ[3 Ne2 «Ilpumenenue npou3eo00Hoil 015 UCC1€008aAHUA YHKYUIL)

> 3X
1. Hainure mpoMex)yTKH MOHOTOHHOCTH M KCTPEMYMbI QYHKIUH y — IS
2. Tloctpoiite rpaduk HyHKIIUH C TOMOIIBIO IIPOU3BOTHOM MEPBOTO NOPSAKA y=—x* —3x? +9x +11.
3. Haiinure mpoMeXyTKH BBITYKJIOCTH, BOTHYTOCTH U TOYKH Ieperunda GyHKIUu y =2x —33x? .
3
o . X
4. Haiioure aCHMITOTBI M IOCTPOHTE CXeMaTUYHO rpadpuK QYHKINA y=—— .
(x+1)
2
5. IlposenuTe monHOE Mccaen0BaHHE QYHKIMU H MOCTPOiiTe TpaduK y — X -3x+3,
x-1
[TpoBeauTe momHOE KccienoBaHNEe (QYHKIIMH U IIOCTPOUTE TpaduK
_Inx
X

7. Haiinure HanGonbiee n HaMMEHbIIEE 3HAYEHUS QYHKIMH y gy 4 15 Ha OTpe3Ke [}. 2|
x? 2’

H/[3 Ne3 «Heonpedenennwiii uHmezpai»

Breraucnuts HCOMMPCACIICHHBIC NHTCIPAJIbI

3
1-j i—ﬂ+l X Z-I 2 - = L dx
3Wx 5 3+X° 2x?-3
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3
3.I 3 4 « 4.'[thn—):_6dx
V21X sin[25x—1j st x
2x -1
5. [ x(3x2+1)" d 6.[ 22—~
J.X(XJF) X J.x2+2x+10
X A X 4x+3
7. I\/l—e e”dx 8. j 3 dx,
(x-2)
_ dx
9. xe 3dXx, 10. _—
J Jx(x2 +1)
dx dx
11. , 12. _,
Iﬁ+i/§+2‘{/§ Icosxsinsx

13 J' dx

(X+DVx* +2x -1

HJI3 Ned «Onpedenennnliit uHmMEZPAl U €20 NPUTLOHCEHUA)

2 b q
1 i
1. _[(xz +—)dx. 2. _[In sin xdx
1 X 2

2. BeraucnuTh mionaas Gurypsl, OrpaHHueHHON JTUHUSIMA

1) 3x—y=4, y* =6x

2) r=cos2g, OS(/)SE
x =2cost,

3) { ) y=3(y23).
y =6sint;

3. BeIUMCIUTh [UIMHY TYTH KPUBOM, 33JaHHON ypaBHCHUEM

1) y=Inx, J3<x<A15

2) p=3e"", —w/2<p<x/2

3) x =e¢'(cost +sint), T/2<t<T
x=e'(cost —sint),

4. BerancnuTh 00beM Tena, 00pa3oBaHHOTO BpamieHrueM BOKpyr ocu Oy Gurypsl, orpaHU4eHHOM

rpadukamu GyHKImin X =3-y® , x =y +1

HJ13 NeS «Kpamnvle unmezpanuy

2 y?

1. BeIuncanTe NOBTOPHBIN UHTETPaA IdyI(ZX + y)dx .
2 0

(x; y)dx.

y

2. U3smeHuTH OpAIOK UHTCTPUPOBAHHUA B HBOﬁHOM HUHTCrpaJIc: J-dy J.
11

y

2
.. X
3. BeruucauTs ABOMHOM MHTETpa J] — dxdy , rme D — o6nacThb, orpaHrYeHHas TUHUSAMU
DY



1
y=—,y=x,Xx=4
X
4. BBIYUCIUTH IJIOUIab (QUTYpHl, OTPAHHYECHHONH OKPYXHOCTSIMU I =1, r=2C0S¢ (BHE OK-

PY>XKHOCTH
r=1).

5. BeruucauTs mwiomaas GUrypsl, OrpaHiYEeHHON JIMHUAMH Y = % u x+y-7=0.

6. Beranciuts Tpoiinoit maTerpan [[[(x* +3y*)dxdydz; R:0<z<3x, x+y<1 y>0 mo durype R,
R

OFpaHI/I‘leHHOﬁ ITIOBCPXHOCTAMMU.

7. Beruncnuth 00nEM T€J1a, OrPAaHUYCHHOI'O ITOBEPXHOCTAMU
z=8-x-y, x=0, y=x*, y=4, z=0.

8. Haiitu cTatmueckre MOMEHTHI OTHOCHUTEIBHO KOOPJMHATHBIX OCEH IUIAaCTUHKH, OrpaHUYeH-

o o 2 o o

HOI mapabosioft Yy = X (y > 0), npsiMOH  X=9, eciM MJIOTHOCTh paclpeiesieHUus] MacChl B Ka)KJIOM
TOYKE PaBHA OPJAMHATE YTOU TOUYKHU.

9. Haiinure momentsl uaepuuu |, 1, 1, 0OMHOPOAHO!N MIaCTHHKH (6 =1), orpanmuennoit ocs-

MU KOOpAMHAT U npsiMoit Yy = 2 —0,5X.

HJ[3 Neb «Memoo xopo u KacameabHbIX peuieHus ypasHeHul»

O3HaKOMBTECH C MCTOJaMHU MMOJIOBUHHOI'O ACJICHUA U XOPA U KAaCATCIbHBIX PCHICHUA TPAaHCUCH-
JCHTHBIX ypaBHeHHfI. Pemute YpaBHEHUEC 3THUMU METOJaMHU C TOTPCIIHOCTBIO 620,001.

e ¥ =2-x"
H/[3 Ne7 «Hucnennoe unmezpuposanuer

Beruucnuts no ¢popmyine npsiMoyroiabHUKoB, CuUMIICOHa U Tpanenui naterpai. Haiftu 3HaueHue
MOTPENIHOCTH MOJIYYEHHOr0 pe3yibTara:

4 9
A) Ixzdx, n=10; B) _[,/6x—5 dx, n=8.
0 1

H[3 Ne 8 «llpubnuxncénnoe pewrenue oughghepenyuanvHovix ypagHenuil)
Haiitu ipuGnmkénnoe pemenne nudpepermansioro ypasaenus y — 2xy = 2x2, y(0) =1

H/[3 Ne 9 «Memoo naumenvuiux K6aopanoey
B pesynbTare riccnenoBaHus B3aMMOCBSI3H JIBYX TOKa3aTelei, MOIydeHbl CIEeIYIOIINe Maphl YH-

3163 |48 |38 (33

2 3 4 5

ot
[a—

]
J

-
‘hn

MeTo10M HauMEHbBIIUX KBAJPaTOB HANTU JHMHEHHYIO (YHKIIHIO, KOTOpas HAWIYYIIUM 0Opa3oM Hpu-
OnKaeT SMIMpUYECKUe (onvimhuble) NaHHble. ChenaTtk 4epTexk, Ha KOTOPOM B JEKapTOBOM MpPsIMO-

o A (x v,
YTOJIbHOM CHUCTEME KOOPAMHAT MOCTPOUTH 3KCIEPUMEHTAIbHBIE TOYKU (70 U rpaduk anmpokx-
. y=flx)=ax+b . .
CUMHUpYIOLIeH (GyHKINN . HaiiTu cymMy KBajpaToB OTKIOHEHUH MEXIy IMIUpUYE-
Fix)
1

CKHMHU Y H TCOPCTUUCCKNMU 3HA4YCHHUAMU.

HJ/[3 Nel0 «IlepBuunasi 00padoTKa pe3yibTAaTOB IKCIIEPUMEHTA
26



Jlau craTucTHueckuii psit (MCXOIHBIC 3HAYCHUS BEJIMIHH)

X v X M X M X v X v
384 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 214 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 314 30,2
36,6 7,9 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 274
35,7 11,9 41,2 9.8 34,1 26,3 58,8 9,2 39,2 17,5

Haiitu BbeIpaskeHHe IBYMEPHOrO 3MIupuyeckoro pacnpeaeneHus (X, V), sMnupuueckue pac-
IpeesieHHs COCTABISIIOMUX X M Y, IOCTPOUTH Tpadudeckoe 0ToOpaKeHHEe pacpeeTICHHA.
JU1s1 3TOr0 - COCTaBUTh KOPPEISALMOHHOE 10J1€, KOPPEISLMOHHYIO Ta0JINIly aOCONIOTHBIX 4acTOT, Ba-
pHaLMOHHBIE psizibl, Ta0auny «CTaTHCTHYECKask COBOKYITHOCTh U3MEPUMOTO MIPU3HAKAY.

HJ[3 Nell«YUncoBble XapaKTEPUCTHKHU FeHEPATbHBIX IAPAMETPOB)»

[To manubM, moryaeHHbIM B MJI3 NelO, oreHuTe reHepanbHbIC MapaMeTphl: HAMIUTE CpeaHee,
Jucrepcusi, cpefHee KBaApaTUYHOE OTKJIOHEHHE, aCHMMETpHUs, HKCIIeCC, MoJa, MeauaHa, koddduiu-
€HT BapHauuu s npu3HakoB X U Y. OLleHUTE CTENeHb OTKIOHEHUS SMIMPUUYECKOTO paclpeaeeHus
3TOr0 U3MEPUMOTO MPU3HAKA OT HOPMAIBLHOT'O PaCIPEEIICHUS.

Jliig aToro 3anonHuTe Tadbnuny «Pacuer BHIOOPOYHBIX OLEHOK MPU3HAKOB» U MPOBENUTE pacue-
ThI UCIIPABJICHHBIX OLIEHOK I'eHepaIbHbIX apameTpoB. Crenaiite BbIBOJ 0 K03(uiineHTe Bapuaum.

HJ[3 Nel? «IIpoBepKa CTATHCTHYECKUX TMIIOTE3»

[To manHBIM, MoydeHHBIM B /I3 Nel0 u 2, mpoBecTH CTaTHCTUYECKYIO MPOBEPKY CTATHCTUYIEC-
CKOH TMIIOTE3bl O HOPMAJIBHOM PAaCHPEIEIIEHUN U3MEPSIEMOr0 IIPU3HAKA MO CIEAYIOUIUM KPUTEPUIM:
a) cpeAHEMY KBaJpaTUYHOMY OTKJIOHEHMIO, 0) pa3Maxy BapbUpOBaHUs, B) MOKa3aTeIsIM HCIPABIICH-
HBIX aCHMMETPHH M 9KcIecca, r) Kputeprio ITupcoHa y? (YpOBEHb 3HAYMMOCTH TPHHSTH PABHBIM
0.05). B ciydae npuHATHS TUIIOTE3BI O HOPMAJILHOCTH PACIIpe/ieIeHHs] HAalTH JOBEpUTENIbHbIE UHTEP-
BaJIbl JJI1 MAaTEMATHYECKOTO OXKHMJIAHUSA U CPEIAHEr0 KBAaJpPaTUUHOIO OTKJIOHEHUS NPU YPOBHE HAAEXK-
HocTH 0.95.

Ilpumepnvie eapuanmul pacuemmno-zpaguueckux pavom (PI'P):
PI'P Nol «Komnnekcuote uucna. Ilpeden. Henpepviernocmau

1. BeimonaHUTH neicTBUS B anrebpandeckoit hopme.

4-3i 3)(2+3i)-ilO
3+4i° 7 3-5i
2. BBIIOTHUTH NEHCTBUS B TPUTOHOMETPUUYECKON Popme.

(3(cos12° +isin127))*.
3. H300pa3uTh KOMIUIEKCHBIC YMCITa HA IUIOCKOCTH U 3alHCaTh UX B TPHTOHOMETPHUYECKOH (hopme.

1). (5-3i)-(2-7i), 2).
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1). 6i,2). =7,3). 1—i,4). —/3—i,5). 7+4i.

4. HaiiTy Bce 3HAYEHUS Y — V3-iu 1300pa3uTh X Ha KOMIUIEKCHON IJIOCKOCTH.
5. Pemuts ypaBHEeHUs

a) 3z2°+7z+2=0, 6)z°+6z+25=0, B). 22°-62+15=0.
6. Haiinure penenbl GyHKIINN:

1) lim X(x? +2x 1) 2) lim (x=2)(x* +2x+2) 3) jim 2= 5 x .
oo x=1 -2 x*-5x+6 13- JB1x
. X 8+15x
Q. S|n7.|n(1+4x); N A S PR (5X—1j '
) lim—2 ) 'X'LE} Xx—4 x2-16 ) Xl_r)r; 5x +6

X -arctg X
6

7. Uccnenyiite (yHKIIUIO HA HEPEPHIBHOCTD, BEISICHUTE XapaKTep TOYCK Pa3phIBa, CIACIANTE YEPTEK
rpaduka QyHKIUN

_i, X<1,

1 x-1
1) f(x)=8~%, 2) f(x)=4(x-1)?2, 1<x<3,
4, X>3.

PI'P Vo2 «Ilpou3eoonasn. Bviuucnenue»

1. Haiiti mpousBoanbie u nuddepeHnnas mepBoro mopsKa
1)y 7Cos X

T Bx+1
2) y=(2+5x)" —3cos7x,

3) y:%—4x-arcsinx,

4) y=(cosx)9.

2. Haiitu ipou3BoHyI0 (QYHKIIMHU, 3aJaHHON HESABHO e’ —5xe* —2xy +11=0.
o . x=3cost -5,
3.Haiitu mpou3BoaHyI0 QYHKINH, 3aJaHHON apaMeTPHIECKH i
y=4t" +5.

4. HaifTu mpou3BOIHBIE MIEPBOTO MOPsiIKa (QYHKIIMU y=X¢€

PI'P Ne3 «Ilpouseoonasn evicuiux nopsaoxos. Ilpunoscenus npouzeoonoity
x=3t-t°,
y =3t%;

2

d’y

e 6) y=5'%.

1. Haiigure d—y u byHKIHI: a) {
dx

2. a) Harmmmre ypaBHeHue KacaTenbHOil K mapaGosie ¥ = X> —4X + 2 B Touke ¢ abeumccoit x, = 0.

[TocTpotite rpaduk 1 KacaTeabHYIO.

6) HanumuTe ypaBHEHHE KacaTenbHOi K KpuBoit X° + y? —4X+2y —164 =0 B ee TOuKe ¢ KOOPIMHA-

tamu (7; 11). IlocTpoiiTe KpHUBYIO U €€ KacaTeabHYIO.
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3. Haiinute Hanbosnbliiee 1 HAaMMEHbIIEe 3HaYeHUs (PYHKIIMU Ha 3aJaHHOM OTpe3Ke

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

. 1 . .
4. Uccnenyiite pyHKUIU0O Y = 3 x® — 2X® Ha PKCTpEMyM M MOCTPOIiTe ee cxeMaTUdecKHil rpaduk.

5. 11 i _ (=D
. [IpoBenute moIHOE MCCIIENOBAHMUE U TOCTPOITE IpaduK GyHKIMK Y = ~——.
6. Beraucnute npeaensl, UCNONbL3ys mpaBuio Jlonurans:
. 2x%—8x%+13x-10
a) lim—; 5 ;
x>2 X® —2X° +3X—6
0) lim x-Inle* =1).
) lim x-In(e* -1)

X+

7. 3aBUCHUMOCTh TMYTH OT BPEMEHH IPH MPSMOJIMHEHHOM JBMKEHUHM TOYKH 33/1a€TCS ypaBHEHUEM
1a, o2
S = §t +2t°—-3,r0e S — nytb B M, a t — BpeMs B ¢. BerunciuTe ee CKopocTh U yCKOPEHHE B MO-

MeHT BpemeHu t =4cC.

PI'P Ned «Hacmnuvle npou3zeooHbvler
In(l— — y2)
1-\y
2. HaiiTu 3Ha4eHHs YaCTHBIX TPOU3BOIHBIX (QYHKIIMI B 3a1aHHON TOYKE:

A)z= x% (1:2) B) z=In (&+\/§) (1).

2
u .
3. Haiitn P eciu U =Xy +Sin(x+y).
X

1. Haiitu obnacte onpeneneHuss QyHKIUN Z =

4. BBIYUCIUTD MTPUOIKESHHO \/ 5.¢%% 4+2,03%.
PI'P No5 «9xcmpemym OHIT
1. HaiiTu 5kcTpeMyMbl pyHKIME Z = X° + 2y —4X —6Y + 2.

Inx In
2. Haiitn mpon3BOgHYIO QYHKIUN Z = —— — ny B HampasyieHuu Bektopa (1;1).

y X
3. IIpu kakux k>0 rpaaueHT QyHKIMHA Z = (2X + ky)2 NEPIECHANKYISIPEH PSIMO X + Y = 2.7

4. HaiiTu SKcTpeManbHOe 3HaYeHne GyHKIME Z = 2X + Y — y° — X* npu ycnosun X +2y =1,

5. Haiitn Haubonblee 3HaueHUE (HyHKITHH:

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

PI'P No6 «Oobiknosennble Oughhepenyuanvhovle ypasHeHus nepeozo nopaOKa»
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Haiitu o6mmit maTerpan wim oduiee pemenne nuddepeHImaib-HOr0 ypaBHEHHS TIEPBOTO MTOPSI -

Ka (B mpuMepax r), 1) pemuTtsb 3agaay Kormm):
/ 2. 2 2 2 ,_ X*+2xy —5y*
1) VA4—x"y +xy“+x=0, 2) 20xdx —3ydy =3x“ydy —5xy“dx, 3) y' =

2x% — 6xy

'~y COS X = Sin 2x ' = xy°
4){y y .5 {Xy” Ve Lax- Y gy 0.

y(0)=-1 yO=1 " x?

PI'P No7 «JIH/Y evicuiux nopsaokoe ¢ nocmoauuwvimu Kodppuuyuenmamu. Cucmemot /1Y»
1. Haiitu obmiee perenne qudGepeHInaaTbsHOr0 YPaBHCHUS

1) y"xInx=y",2) A+x3?)y" +2xy’ =12x>.
y" =2sin® ycosy

y@) =§, y@Q=1"

3. Haiitu o61ee pemenue nuddepeHmaibHoro ypaBHeHus (B puMepe A1) petuTsh 3aaauy Korm):
1) y"=2y'+y=xe* 5 y"+4y'+5y= x?

2. Haiitu pemenue 3anaun Komm:

3) Yy —4y" +5y' =6x*+2x-5, 4) y""+2y" -3y =(8x+6)e*,
5) y' -4y’ +4y =e*(cosx+3sinx), 6) y'"' —64y’ =128cos8x —64e®*,
) y"+y=1/sinx
y(z!12)=1,y'(x12)=nl2"
4. Pemute cucremy /1Y nepBoro nopsika AByMsi CHoco0aMu - OJCTAaHOBKH M METO/I0M Jiepa
y'=2x-5y+e'
X'=y-6x+e™

PI'P Ne8 «Teopus eepoamuocmeit

1. TIpou3BoauTCs 5 BBICTPENOB IO pe3epByapy ¢ FOPIOYUM, IPUUEM pe3epByap Mocie nepBoro mo-
NajiaHusl B HETO BOCIUIAMEHSIETCS, a [10CJIe BTOPOTo MOMaJaHus B HEro — B3phIBaeTcs. Beposr-
HOCTh TIONIa/IaHus B pe3epByap MpH Kax oM BeicTpese paBHa 0,3. Hailtu BeposSTHOCTH TOTO, UTO
pesepByap OyneT MOA0XKIKEH, HO HE B3OPBETCSL.

2. B cembe Tpoe geTeii: 2 MaTbuuKa U JIeBOYKa. J[eTH urparoT Ha KyxHe. BepoSTHOCTh TOTO, UTO
MaJbUMKH Pa300bIOT MOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a st neBouku — 0,4. Haiitu
BEpPOSITHOCTH TOTO, YTO MOCy1a OyeT pazouTa.

3. Cama momajgaet B MUIIIEHb TIPH OJHOM BBICTpEIe ¢ BeposiTHOCTHIO (0,8, Mara — ¢ BeposSITHOCTBIO
0,7, a Ilama — ¢ BepositHOCcTRIO 0,75. Cama BeicTpenuia 2 pa3a, Mama — 3 pasa, [lama — 1 pa3, no-
clie 4ero B MUILEHHU ObUIO OOHApYKEHO 0JJHO oTBepcTue. KakoBa BEpOSATHOCTH TOTO, UTO B
MuULIeHb nonana Mama?

4. Pa3pbIB CBS3M NPOMCXOAMT B OJHOM U3 3BEHBbEB Tese(pOHHOro kabens. MoHTEP mocienoBa-
TEJIBHO MPOBEPSIET 3BEHbS, OOHApPYKMBasg MeCTO pa3pbiBa. COCTaBUThH PN pacHpelesieHus
yucaa 00CJIeZJOBaHHBIX 3BEHBEB, €CIIM BEPOSITHOCTH pa3pbiBa JUIsl KaXJIOTO 3BEHA IMOCTOSHHA
U paBHa P.

5. 3agaH psA pacnpeneieHusl NUCKPETHOW Ciyd4allHOM BEJIWYMHBI X.

X |1 2 3 4 5 6

p 1003/015(0,20 | 0,35 | 0,15 |?
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[TocTpouTh MHOTOYTOJNIBHUK pactpeneneHus. OmnpenenuTs (YHKIHIO paclpenesieHuss U I10-

DIX]

crpouth €€ rpaduk. BBUYHCINTH MaTeMaTHUECKOE OXKHIaHUE M, , JHUCIEPCUIO

—o, <X<
CpelHee KBaJApaTUUYECKOE OTKIOHEHHE % u BEpPOSITHOCTh P(m, —o, <X <m, +0,).
6. 3amana (QyHKIUSA paclpenesieHus CIy4alHOW BEITUYMHBI X

0, X <3,
F(x) = %(—x3 +12x* —45x +54), 3<x<5,

1, X >5,

Haiitu motHocTs pacnpenenenus. I[loctpouth rpaduku GyHKIIMH U TUIOTHOCTH
pacnpe;[eneHH;I. BBI‘-II/ICJII/ITB MATEMATUYCCKOC OXHAaHHUC, I[I/ICHepCI/IIO nu BepOSITHOCTL
P(X €(0, 4)).

7. B Ta6J‘II/II_Ie HpI/IBeI[éH 3dKOH pacCHpCaciICHUA BepOHTHOCTeﬁ CUCTCMBI CﬂyqaﬁHLIX BCJIIMYMH
(X, V)
X
v -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
2 2

. m,, m o
Haiitu: K03pQUIUEHT «a»; MaTeMaTHYEeCKHE OXUIAHUS *2 Y nuenepcun x0Ty

r
kod(pdurment koppemsuuu  * Y.
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7 OIIeHO‘lHBIe cpeacrea AJisi MIpOBECACHUSA l'[pOMC)KyTO‘IHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTaThbl 00y4YeHHs U OLEHOYHbIE CPEJACTBA ISl POBEIeHUs MPOMEKYTOYHOM aTTeCTAlluN !

CrpyKTypHBII
3JIEMEHT

KOMIICTCHIIHN

[Tnanupyemsble pe3yabTaThl 0Oyue-
HUS

O1neHOYHBIC CPEACTBA

OIIK-1 — cnoco0HOCTh MCNOJIL30BATh OCHOBHbIE 3aKOHBI €CTECCTBCHHOHAYYHBIX JUCHUIIJIMH B l'[pO(l)CCCI/IOHaJILHOi/i ACATECJIBHOCTH, IPUMECHATH M€~

TOABI MATEMATHYCCKOI'O aHAJIN3a U MOACIHPOBAHUA

» TECOPCTHYECCKOI'0 U SKCIICPUMECHTAJBHOI0 HCCJICT0OBAHUA

3HaTe

- OCHOBHBIC TOHATHUS TUHEWHOH M BEK-
TOPHOW anreOphl M aHATUTUIECKON Teo-
METpHH,

- OCHOBHBIC TIOJIOKEHHS TEOPHH Ipese-
JIOB W HETPEPBIBHBIX (YHKITHHA, Tpadu-
KA OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUHA
U WX CBOWCTBA, OCHOBBI UHCIICHHOTO
pelIeHus TPaHCLUEHICHTHBIX ypaBHE-
HUH,

- OCHOBHBIE TeopeMbl auddepeHratb-
HOTO ¥ HWHTErPajbHOTO HCUUCIICHUS
(GYHKIMA OJHOW W HECKOJNBKUX Tiepe-
MEHHBIX, METOJIbl Ju(epeHIIHaTBHOTO
WCUUCIIEHHUST HCCIeoBaHusl (YHKIUH,
OCHOBBI YHCJIEHHBIX METOJIOB BBbIUHMCIIE-
HUSI OTIpe/IeICHHBIX HHTErPaioB,

- OCHOBHBIC THUIIbI OOBIKHOBEHHBIX IU(-
(epeHIMaNnbHBIX YPaBHEHHH U METOJBI
UX peLIeHus,

- OCHOBHBIE TIOHSITHSI TEOPHU BEPOSTHO-
CTel U MaTEMaTU4YECKOU CTaTUCTUKH

ocouk~kwbdE

© @

10.
11.
12.
13.
14.
15.

16.
17.
18.

19.
20.
21.
22.

Teopernueckne BONPOCHI AJIsl IK3aMeHa

Onpenenureny, UX CBONCTBA, BEIYUCICHHE.

Martpuubl, JEHCTBUS HAL HUMHU.

CucteMbl TUHENHBIX YpaBHeHUH. MaTtpuunas 3anuch ux. [IpaBuno Kpamepa.

Pemenne cucteM IMHEHHBIX ypaBHEHHUH NP MOMOIIN 00paTHOI MaTpHIIBL.

Merton 'aycca penieHus: NPOU3BOJBHBIX CUCTEM ypaBHEHHH.

I'eomerpuueckuii BekTop. PasnokeHue BekTopa 1o 6a3uCHBIM BeKTOpaM. JleiicTBHS HajJ BEeKTOpaMH B KOOPIUHAT-
HOH hopme.

JlnnHa BekTOpa M Yros MeXAy BEKTOpaMH B KOOpPAMHATHOHM ¢opme. CkanspHOe NMPOU3BEICHHE BEKTOPOB U €ro
CBOMCTBa. Y CJIOBHE OPTOTOHAJIBHOCTH JIBYX BEKTOPOB.

BexTopHOe IIpou3BeIeHUE BEKTOPOB U €0 CBOMCTBA. [ €OMETpUUECKUH CMBICI BEKTOPHOTO IIPOU3BECHMUSL.
CMeMnIaHHOE IPOU3BEIEHHE BEKTOPOB U €r0 CBOMCTBA. ['eoMeTpuiecKknii CMBICT CMEIIAHHOTO NPOU3BEACHHUS.
YpaBHEHUs NPSIMOM Ha INIOCKOCTH. Y CIIOBHS MAPAIIEIbHOCTH U NEPIEHIUKYISIPHOCTH IBYX MPSAMBIX.

YpaBHEHUs MJIOCKOCTU B IPOCTPAHCTBE.

Kpussle BTOporo nopsaxa.

Oynxnus. Crioco6s! 3amanus. O6macTs onpeeneHus. OCHOBHBIE 3JIeMEHTapHbIe (PYHKINH, X CBOWCTBA, TPaUKH.
[Mpenen ¢pynkuun B Touke. [Ipenen Gpynkunu B 6eckoneuHOCTH. OHOCTOPOHHHUE MPEAEIBI.

Beckoneuno mansie u 6ecKOHEUHO OobIINe QYHKINHU, CBI3h MeX 1y HUMH. CBOMcTBa OECKOHEYHO MaJIBIX (DYHK-
LIUH.

TeopeMsl 0 npeaenax. PackpeiTue HeonpeneneHHOCTEN.

3ameyarenbHbIC IPEaeIIbl.

CpaBHeHHe 0ECKOHEYHO MaJbIX (PYHKIMNA. DKBUBAICHTHBIE OECKOHEYHO Majble (PYHKIIMH U OCHOBHBIE TEOPEMBI O
HuX. [IprMeHeHne K BEIYUCIICHHIO MPEJIENOB.

HenpeposiBHOCTh PyHKINH B TOUKe. TOYKHM pa3pbiBa U X KIacCU(pUKAIIHS.

OCHOBHBIE TEOPEMBI 0 HeNpephIBHEIX (GyHKMsaX. CBoiicTBa (QyHKIMHA HETIPEPHIBHBIX HA OTPE3KE.

[TponsBosHast GYHKIMH, €€ TeOMETPUIECKHH 1 (PU3NUECKUN CMBICII.

YpaBHeHUsI KacaTelbHON M HopMasi K KpuBoi. Jlnddepenunpyemocts QyHKINM B TOUKE.
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23.

24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,

42,
43.
44,

45,
46.
47,
48.
49,
50.
51.
52.
53.
54.

[TpousBoHast CyMMBI, Pa3HOCTH, IPOM3BENICHNUS, YacTHOTO (yHKIUH. [Ipon3BoaHas ciaoxHON 1 oOpaTHOU QyHK-
U,

JuddepeHunpoBanue HESIBHBIX U MapaMETPUIECKH 3aaHHbIX QYHKIMH. Jlorapudmudeckoe audepeHpoBaHume.
[Tpon3BoHBIE BEICIINX HOPAIKOB.

Juddepennnan pyaxmuu. ['eomerpudeckuit cMbich nuddepenimana. OCHOBHBIE TeopeMbl 0 auddepeHIranax.
IMpumenenne nuddeperHnnana K MpUOIMKECHHBIM BEIYHCICHHSIM.

OcHoBHBIE TeopeMbl An(depeHInanbHoro ueancnenus: Pomst, Jlarpamka u Komm.

[IpaBuio Jlonurans.

YcnoBust MOHOTOHHOCTH (pyHKIHMI. DKcTpeMyMbl (yHKIMH. Heo0XoauMoe 1 1ocTaTouHOE YCIOBUS SKCTpEeMyMa
(dyHKIHH.

HawuOombiiiee 1 HaMMEHbIIIeE 3HAUCHUSI (DYHKIMH HA OTPE3KE.

Beimyknocts rpaduka Gpyskuuu. Toukn nepern6a. Heooxoaumoe 1 10CTaTOUHOE YCIOBHUS TOYEK Mepernoa.
AcuMnTOTHI rpaduka GyHKIHH.

[TepBooOpa3nas. HeompeneneHHblii HHTErpal U ero cBoicTBa. Tabauia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIEC METObI HHTEIPUPOBAHMS: 3aMEHa IEPEMEHHON 1 HHTETPUPOBAHHUE IO JACTSIM.

WurerpupoBanne paniuoHaIbHBIX GyHKINI.

WurerpupoBaHne TPUTOHOMETPHUUECKHUX (DYHKIIUH.

WurerpupoBanne nppanioHaIbHEIX GyHKINH.

OmnpeneneHHBI HHTErPall Kak MMpezes HHTErpajJbHOW CyMMBI, €T0 CBONCTBA.

®opmyna Herotona — JleitOumma. OCHOBHBIE CBOMICTBA OIMPECICHHOTO HHTETpaIa.

BeluniciieHre ornpeziesieHHOro MHTerpajia (3aMeHa NepeMeHHOW, MHTErpUpOBaHUe Mo 4acTsM). VHTerpupoBaHue
YETHBIX U HEYETHBIX (DYHKIMH B CHMMETPHYHBIX Ipejesiax.

Heco6cTBeHHBIC HHTETPATIBL.

['eomeTpryeckue U GU3MIECKUE MPUIIOKEHHUS OTIPEIEICHHOTO HHTErpaa.

Oonacte ompenenenust O@HII. Tlpenen, HenpepbiBHOCTh. CBOWCTBAa (YHKIMI, HENPEPBHIBHBIX B OrPaHUYCHHOU
3aMKHYTOH 001acTH.

YacTHbIe IPOU3BOAHBIE TIEPBOTO MOPSIIKA, UX TEOMETPUIECKOE UCTOIKOBAHHUE.

YacTHbIE IPOU3BOHBIE BBICIIUX TTOPSIIKOB.

JuddepenunpyeMocTs 1 noaHbIH AnddepeHran QyHKINH.

[Tpumenenne nonHoro auddepeHnuana K NpuOIMKEHHbIM BIYHCIeHUAM. nddepeHiuansl BRICIINX HOPSIKOB.
[TpousBonHas cioxHoM GpyHKIMHK. [oHas mpou3BoHAS.

WuBapnanTHOCTH ()OPMBI TOTHOTO AU depeHnraa.

JuddeperunpoBanue HEIBHON (YHKIINH.

KacarenbHasi TJIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

OKcTpeMyM (QYHKINH ABYX NepeMeHHbIX. Heo0XoamMoe 1 10CTaTOYHOE YCIIOBHE IKCTpEMyMa.

YcnoBHbIHN 3kcTpeMyM. MeTton MHOxuTenelt Jlarpanxa.

33




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Inanupyemble pe3yiabTaThl 00yye-
HUS

OueHouHble CpeCTBA

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.
78.
79.

80.

81.
82.

83.
84.
85.

HawnGosnbiiee n HauMeHbllee 3HaUeHUs! QYHKINY B 3aMKHYTO# o0nacTy.

JIBOHOMN MHTErpal: OCHOBHBIE MOHATHUS U ONIPEICIICHUS.

I'eomerpuyeckuii u pU3NUECKUI CMBICT JBOHHOTO MHTETpaa.

OCHOBHBIE CBOHCTBa JBOWHOTO WHTETrpaa.

Beluncnenne JBOMHOTO MHTErpana B I€KapTOBBIX KOOPAWHATAX.

Brruncnenue JBOMHOrO HHTErpana B MOMAPHBIX KOOPAWHATAX.

[IpunoxxeHus JBOMHOIO UHTErpaa.

TpoliHOI MHTETpaN: OCHOBHBIE MOHATHS, CBOWCTBA.

Brruncrienne TpoitHOro UHTErpasa B JeKapTOBBIX KOOPAUHATAX.

3aMeHa NepeMeHHbIX B TPOMHOM MHTerpajie. BeluucieHne TpoHHOro MHTErpajga B LMIMHIPUYECKUX U chepude-
CKHX KOOpJAMHATaXx.

I'eomeTpryeckuii u pU3NIECKUIT CMBICI, NPUIIOKESHUS TPOMHOTO HHTErpaia.

JuddepennnanbHble ypaBHEHHS: OCHOBHBIC TOHSTHS. 3a1a4H, IPUBOIAIIUE K AU PepeHIInaIbHBIM YPaBHEHUSIM.
Teopema cylecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHnantsHoro ypaBHEeHHS.

YpaBHEHU ¢ pa3IeNAIOMUMHCS IEPEMEHHBIMU.

Onnopoansle nuddepeHnnansHple ypaBHeHHs | Topsaka.

JIuneitnble ypaBHeHUs. YpaBHeHus bepaymiu.

YpaBHeHUE B MOJHBIX AR depeHInanax.

Juddepennnanbable ypaBHEHHS BBICIINX MTOPSIIKOB: OCHOBHBIC TTOHATHS.

YpaBHeHUs1, ONYCKAOLIe NOHMKEHUE NTOPSIKA.

Jluneiinple nuddepeHranbHble YpaBHEHUs! BBICHIMX NOPsAKOB. JIMHelHble oaHOponHble andepeHnaibHbIe
ypaBHEHHS 2, N-TO HOPSIIKOB.

Nnterpuposanue JIOAY ¢ mocTossHHBIME KO3 (HULIIEHTAMHU.

Jluneitasie HeogHOpoHBIe Y. CTpyKTypa obmmero pemenus JIHY.

Mertoa BapHaIiiy MPOU3BOJIBHBIX TOCTOSHHBIX.

Wnterpuposanne JIHAY ¢ noctosHEBIME K03(PHUIMEHTaAMHU B IPAaBOH YaCTHIO CTIEHAIFHOTO BH/IA.

Cuctemsl nuddepeHnuaibHbIX ypaBHeHHH. TeopeMa CylecTBOBaHHMS M €JUHCTBEHHOCTH pelleHHs. MeTox uc-
KJTFOUEHUS JUIsl PEIICHNs] HOPMAJIbHBIX cucTeM auddepeHnnaibHbIX YpaBHEHNH.

Yucnoseie psapl. CXOANMOCTD YHCIOBOTO psijia, HEOOXoAnMOe ycioBue cxonumocTu. CBoicTBa CXOAAIINXCS Psi-
JIOB.

Psinel ¢ nonoxxutensHbIME WwieHaMu. [Ipu3Haku cpaBHEHUSI.

WnTterpanprenii npu3Hak cxoxgumoctd Komm. [Ipusnak Jamambepa cxogumoctu psna. Paankansaeri npusaak Ko-
M CXOIUMOCTH PSiAa.

3HakonepeMeHHbIe pAasl. Psn Jleiioruma.

AOGCOIOTHO 1 YCIIOBHO cXojsmuecs psabl. CBOMCTBAa aOCOMIOTHO CXOSAIINXCS PSIIOB.

OyHKIMoHaNbHBIE paasl. O0MacTh CXOOUMOCTH (YHKIMOHATIBHOTO psija. [IpenensHas pyHKIms.
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86. PaBHOMepHasi cXOAUMOCTb (PYHKIIMOHAIBHOHN MMOCIIE0BATENBHOCTH U (pyHKIMOHANBbHOTO psiaa. [Ipusnak Beiiep-
aITpacca.

87. Crenennsie psaapl. Teopema Abens. Paguyc cxoaumocty, nHTEpBan cxoquMocTi. CBOHCTBA CTENIEHHBIX PSIOB.

88. Pasznoxenne ¢pyaknmu B creneHHoil psaa. Psax Teinopa. @opmyna Tefinopa.

89. UucneHHBIC METOABI PELICHHS ANTeOpandecKuX 1 TPAHCLCHICHTHBIX YPaBHEHUI.

90. YucneHHBIE METOABI PELICHHS ONPENEICHHOTO HHTErpaa.

91. DneMeHTH KOMOMHATOPHKH: IEPECTAHOBKH, Pa3MEIICHUS, COYCTaHNUSI.

92. OcHOBHBIE IOHATHS TEOPHUU BEPOSITHOCTEN: HCIIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHS.

93. [eiictBus Hajx coObITUSIMH. ANreOpa COOBITHIA.

94. TeopeMbl CI0KEHUSI 1 YMHOXKEHHSI BEPOSITHOCTEH.

95. ®opmysa nonHoi BepositHocTH. @opmyna beiieca.

96. IlocnenoBarenbHOCTh HE3aBUCHMBIX UcTbITaHui. Dopmyra bepHymiu.

97. CaydaitHble BETMYUHBI, UX BUIBIL.

98. Psn pacnpenenenus. @yHKIMS pacnpeeneHus, ee cBoicTsa. [IIOTHOCTD pacnpeneseHns, CBONCTBA.

99. YucnoBele XapaKTEPUCTHKH CIyYalHBIX BEIMUMH: MaTEMaTHUECKOe OXKUAAHHE, TUCIEPCHs, CpeJHee KBaJpaTHde-
CKO€ OTKJIOHCHHE.

100.HopmaisHBIH 3aKOH pacipeelieHus CIIy9aiHON BETHINHBL.

101.Cucremsl cirydaifHBIX BEIMYMH. 3aKOH pacnpeeneHns. UnciioBble XapakTepUCTUKH CHCTEMBI CITyYaifHbIX BEJIHYHH.
3aBHCUMOCTb CITy9alHBIX BEIUYUH.

102.TIpenmer MaTeMaTHYECKO cTaTUCTUKH. |'eHepanbHas COBOKYITHOCTh M BbIOOpKa. Bapmanmonusiii psia. [lomuros.
I'ucrorpamma. Dmnupudeckast QyHKIUS pacipeeIeHUs.

103.CraTtucTiueckue OLeHKHU MapaMeTpoB paciipeaeieH s TeHepallbHOW COBOKYITHOCTH.

104.Cratucruueckas nposepka runotes. Kpurepuii cornacus. Kpurepuii [Tupcona.

105.KoppensunoHHbIil aHann3. OMIUpUYecKkuil koaGduiurenT koppemsiiuun. HaxoxaeHne ypaBHeHHUs! JIMHEWHON per-
peccuu METOJIOM HAaMMEHBIINX KBaPaTOB.

YMmeTn

— pemuiarh 3aJa4u 10 U3yIaeMbIM TEO-
pETHUYECKH pa3jieiam;

— 0o0cyxnarh crocoOsl 3 (HEKTHBHOTO
petenus auddepeHnnanbHbIX ypaBHe-
HUU W WX CHUCTEM; OIpenensTb 3¢ dhek-
THUBHOCTb PEILICHUS 3aJ1a9H, MTOJTYICHHO-
ro C IMOMOIIBI0 YHCJICHHBIX METOJIOB;
pacniozHaBath 3()(EKTHBHBIE pe3yibTa-
Thl 00pabOTKH IKCIIEPUMEHTAITBHBIX

Ilpumepnsie npakmuueckue 3a0anus 011 IK3AMeHA U 3a4ema.
1. BBIUKCIHTH OTIPECITUTEINH:

1 31
5 -2
a) , 011 » o
3 2
3 -2°5

X +3x,+x,=0
2. Pemmts cuctemy ypapHenuii merozom Kpamepa: | _ x 4 2x, + 2x, = —3-

3x, —2x, +5x; =2
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JAHHBIX OT HeA(PPEKTUBHBIX

3. Jlanbl MaTpuiel A= (_1 2 j u B= (5 B Zj . Haiiaure matpunty A - B.
7 -3 3 2

4. Nauetouxu A(~1-10), B(3:16), C(0;12), D(6;4;7). Haiimure:
a) KOOPJAUHATHI BEKTOPOB @ u @ ;

6) ckansapuoe npousseaenne CA - CB u yron mexny Bextopamu CA u CB;

_—

B) BEKTOPHOE TIPOM3BE/ICHHE BD xCD;
r) 06sém mupamuasl ABCD ;
¢) ypasrenue npsmoit AC .

5. Berauciure npeaensr:

1+4x—x* 6) lim 3x-arcsin 2x B | 2x-1-+/5
5 5 m—-——-

oo X +3x2 42X x0cosXx—cosix -3 x_3

d .2
6. Haiigure &y I GyHKIWi: a) Y = e 6)
dx y =sin 2t.

7. Beruucnute: a) % —\/§+i , 0) (l— i)28.

8. Haiitn HeonpeeIéHHBIA MHTErpal.  a) Isin 3X-Ccos 5xdx , 6) j 1-cosx ax. ®) j(2X+5)'eXdX-

(x —sin x)?
B i

'! \/x2+5.

1
6. BEIYUCITUTE OTIpe/IeIICHHBIN HHTETPall I4x .arcsin xdx -

5. BerauciuTh onpeaeneHHbIi HHTeTpat

0

2
7. Haiftn muomans Gurypsl, orpanmuenHoil muamamm: X =4, Y© =4X.

40 0o 0
8. VI3MEHUTH TIOPSIOK MHTETPUPOBAHKS I dy j fdx + f dy I fdx.

-2 —J2+y -1 /-y
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9. Berauciuts J‘ I ﬂ,
5 X2 +y?

_ fo_y2_ 2 3
10. Haiitu 1 mocTpouTh 001acTh OnpeAeneHus QyHKINN U=y9-x" -y +(x-y) .

3 .
11. Haittu momusiit muddepenuunan pynxmmm: £ = X In y —sin 2Xy-
12. HaiiTu yacTHBIC MPOU3BOJIHBIC IEPBOrO MOPSAKA (PYHKIIUH:

z =5x°y° +In(x + 4y).

D:x<y<+1-x* x>0

N [2 2
13. HancaTb ypaBHeHHE KacaTeIbHOU IJIOCKOCTH M HOPMaJIU K oBepxHocTH Z =4/ X~ + Y~ B Touke (3, 4, 5).

2
14. Viccnenosath Ha skcTpeMyM dynkimio Z = X~ — 2xy + 4y3
15. Pemure 3amauy Koum: Yy cos® xdy = (y2 +1)dX, y(O) =0.

16. Haiinute obwee pemenue audhepeHnuaibsHoro ypaBHeHus Y "+ y ' =e?x,

17. Pemnth ogHOPOIHYIO cricTeMy Au(depeHIHATBFHBIX YPaBHCHHA:

x'=6x—y,

V' =x+4y.
18. IIpm mocraBke ¢ 3aBoaa Ha 6a3y 1000 pagHOTIPHEMHUKOB, Y 55 BBHIILIH U3 CTPOS JaMITbl. HalTH BEpOsTHOCTH TOTO,
YTO B3ATHII Haylady NPHEMHUK OyAeT UCIIPABHBIM.
19. [TaTHAAATh SK3aMEHAIIMOHHBIX OMJIETOB COJEPIKAT MO 2 BOMPOCA, KOTOPHIC HE MOBTOPSIOTCS, 3K3aMCHYIOIIUNCS
3HAET TOJBKO 25 BompocoB. HallT BEpOSTHOCTH TOTO, UTO dK3aMeH OYIET C/aH, €CIU IS 3TOTO JIOCTATOYHO OTBETHUTH
Ha JIBa BOIIPOCA OJHOTO OmieTa.
20. ITpuHMMaeM BEpOSITHOCTH POXKJICHUSI MAJIbUYMKA U JIEBOYKM paBHbIMU. HaliTh BeposSTHOCTH TOTO, 4To cpenu 10 Ho-
BOPOKICHHBIX 6 OKaXYTCSI MaTbYMKaMH.
21. JlaH 3aKOH pacnpe/iesieHns JUCKPETHON CIy4aiiHOM BEJIMYMHBIL:

X: |10 |20 |130 |40 |50
p: 10102 |03 |02 ]0.2
BBIUUCIIUTH €€ MaTeMaTUYeCKOe OXKHUJaHNE, TUCIIEPCUIO U CPEIHEE KBAAPATHIECKOE OTKIOHEHUE.
22. lana GyHKIMS pacrpeesIeHus] HeIPEPBIBHOM CITyyaifHOW BeTMYMHBI X
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HUA
KOMIICTCHI N
0 npu x<0
0,25x3(x+3) mpu O<=x<=1
F(x)= 1 npu x>1
Haiit mioTHOCTE pactupeneneHus f(X), mocTpouTh ee rpaduK, BEPOSTHOCTD MOMAJaHus B 3aJaHHBIH uHTepBan [0,5; 2],
Mx, DX, Oy .
24. 3amaHO pacnpeneNIeHIe BEPOSITHOCTEH TUCKPETHOH TBYMEPHOH CITydaifHO! BETMYUHBL:
Y\X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTy 3aK0HBI pacTpeIeNieHNs] COCTaBIMIOMNX, KO3()QUIIMEHT Koppessun
25. Tlo BeIGOpKe TIpH 3amanHOM yposHe 3HaunmocTH OL = 0,05 mposeputs mo kpurepuio ITupcona rumotesy o Hop-
MaJIbHOM pacHpeziefIeHUH TeHepalbHOW COBOKYIHOCTH. B cilyuae MpHUHATHS MIIOTE3B O HOPMAIbHOM PaCHpeesICHUN
HalTH OBEpHUTEIbHbIC HHTEPBAJIBI U1 MAaTEMaTUYECKOTO OKUAAHUS (I U CPEeJHEero KBaApaTHUYECKOro OTKIOHEHUS O
pH ypoBHe HagexHoctH ¥ =1—a
X. 4 7 10 13 16 19 22 25
|
n. 6 11 14 22 20 13 9 5
1
26. V3 HOpMaJIbHOM reHepasbHOM COBOKYITHOCTH U3BJIeUYEHA BHIOOpKa 0ObeMa 1 = 15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyercst npu yposne 3naunmoctd @ = 0,05 nposeputs Hynesyto runoresy H, : o =0} =55, IpHHsB B KauecT-
Be KOHKypHpytomeii runotessr: a) H, 1o #55,6) H, 1 ¢? >55 wm H, : 0% <55 B 3aBucumoctu oT noNy-
YEHHOTO 3HAYCHHU O - .
Bnagets - IPaKTUYECKUMU HABBIKAMU IIpumepuvie npuknaousle 3a0auu u 3a0anus

HCITOJI30BAHUS MATEMaTHICCKUX
MOHATUN ¥ METOJIOB (M3y4aeMbIX
pa3/elioB MaTEMaTHKH) TIPY PEIICHUU
MPUKIATHBIX 337129,

- HaBBIKAMU 0000IIEHUS Pe3yTbTATOB
peleHus, pe3yabTaToB 00padoTKU
CTATUCTUYECKOr0 SKCIEPUMEHTA;

32112‘13 1. 3aBucumocTh myTn OT BpPEMEHHU IMpHU HpHMOJ’IHHCﬁHOM JABWKCHUN TOYKHU 3a4a€TCA YPABHCHUCM

3 2
S=—t"+2t° -3, rme S — nyts B M, a t — Bpems B c. BolunciIUTE €€ CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
t=4c.
3aganme 2. CocTaBpTe ATOPUTM PELICHNS JUHEHHOTO OTHOPOIHOTO An((GEepeHITHAaTIHHOTO YPABHEHUS C TOCTOSTHHBIMH
K03 dunreHTamu.

3aganme 3. [logroroBsre oTBeTH Ha Bompockl K /I3 Ne 8: YTo 3HAYMT OLICHUTH T€HEpaIbHBIC ITAPaMETPHI M0 BBIOOP-
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- C1I0Cc00aMHu OIICHUBaHUS 3HAYUMOCTH
Y TIPaKTUIECKON MIPUTOJHOCTH TTOITY-
YEHHBIX PE3yJTbTaTOB

ke? ChopMmynupyiiTe ompeneicHue TOYeYHOU oreHku. OmperenuTe CMENICHHbIC W HeCMEIICHHBIC, 3(QdeKkTUBHBIC U
Hed(pPEeKTUBHBIC, COCTOATEIILHBIC U HECOCTOSATEIBHBIC OIICHKU T'€HEPaJbHBIX MapaMeTpoB. [IpowsumocTpupyiite ompe-
JICJICHUSI TEOMETPUYECKU. 3alUIIUTE PacyeTHbIC (POPMYIBI Ul CTPYIMITUPOBAHHBIX M HECTPYIIUPOBAHHBIX JAHHBIX:

BBIOOpOYHOTO cpearero X (yKaKuTe ero BEPOSTHOCTHBIM CMBICI); BbIOOPOYHOI mucnepcun Dy, Kak ouenuts mate-
MaTH4YeCKOe OXKHMAaHHE MO0 BEIOOPOYHOH cpenueit? OLeHnTe AUCTIEPCHIO N0 UCTIPaBIIeHHOM aucnepcny. Kakumu siBis-
I0TCSl TOYCUHBIC OLICHKA MATEMAaTHYECKOTO OXKHMIAHHS, JUCIEPCHH M CPEIHEr0 KBaJpaTHYHOTO OTKIOHECHUS: CMEIICH-
HBIMH WU HeT, 3)()eKTUBHBIMU WK Hed()(DEKTHBHBIMHU, COCTOSTENEHBIMH WIIM HECOCTOSTENILHBIMU?

3amaua 4. ] u3ydeHHs] KONMYECTBEHHOro mnpusHaka X W3 TeHepalbHONH COBOKYITHOCTH H3BJICYEHA BHIOOPKA

Xiy 00y X, o0ObeMa N, uMeromas 1aHHOE CTATHCTUYECKOE PACIPENEIICHHE.

11’
1). ITocTpoiiTe MOTUTOH YaCTOT.
2). [ocTpoiiTe aMIUpUUECKYIO QYHKIHUIO pacipeaeIeHus..
3). IlocTpoiiTe rHCTOrpaMMy OTHOCUTENBHBIX YacTOT.
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0) Ilopsaok npoBeaeHNs MPOMEKYTOUYHOM aTTeCTAalluH, OKA3aTeJ I U KPUTePHUH OLICHUBa-
HUS:

[TpomexyTouHasi arrecTanus MO JAUCHUILUIMHE «MareMaThka» BKIFOYAET TEOPETHUECKHUE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJ[aHUs, BBISBIISIONINE CTEIICHb COPMUPOBAHHOCTH YMEHHH U BIIaJICHUH, TPOBOJUTCS B (hOopMe
sk3amena (1 u 3 cemectpsnl) U B popme 3auera (2 cemectp).

DK3aMeH 1O JaHHOHW TUCHUIUIMHE TMPOBOJHUTCS B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
Owmietam, KXl U3 KOTOPBIX BKJIFOYAET 2 TEOPETUYSCKUX BOMPOCA U J[BA MPAKTUICCKUX 3aja-
HUSL.

IToka3aTenu U KPUTEPUH OLIEHHBAHUS IK3aMeHA:

— Ha OIICHKY «OTJHYHO» — O0YJarOIIHIACS JEMOHCTPUPYET BBICOKUN YPOBEHB CHOPMHUPO-
BaHHOCTH KOMIIETECHIIHI, BCECTOPOHHEE, CUCTEMAaTHYECKOe U ITyOOKOe 3HAaHUE Y4eOHOro Mare-
puana, CBOOOJHO BBINMOJHSAET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OINEpPUPYET 3HAHUSIMH, yMe-
HUSIMU, IPUMEHSET UX B CUTYAIUSX MMOBBIIIEHHOMN CIIOKHOCTH.

— Ha OLIEHKY «XOPOIL0» — OOYYAIOIINICS JEMOHCTPUPYET CPEAHHI ypOBEHb C(HOPMUPO-
BaHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHMSI, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTEI b-
HBbIC ONIMOKY, HETOYHOCTH, 3aTPYIHCHUS MPH aHATUTUYCCKUX ONEPAlUsX, TIEPEHOCE 3HAHUN U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUU.

— Ha OILICHKY «YJAOBJETBOPUTEIbHO» — O0YyYaIONMIUNUCS AEMOHCTPUPYET MOPOTOBBIN ypO-
BEeHb C(HOPMHPOBAHHOCTU KOMIIETCHIIMIA: B XOAE KOHTPOJBHBIX MEPOIPHUITHHA IOMYCKAIOTCS
OIINOKH, MPOSIBJIICTCS OTCYTCTBUE OTACIBHBIX 3HAHUM, YMCHHIA, HABBIKOB, O0YYAIOIIUICS HC-
MBITHIBACT 3HAUUTENbHBIE 3aTPYAHEHUS IPU ONEPUPOBAHUYU 3HAHUSMU U YMEHUSMU MIPU UX Tie-
peHoce Ha HOBbIE CUTYaI[UH.

— HA OLICHKY «HeYy/I0BJeTBOPUTEIbLHO»— 00yJaroIIuiics TEMOHCTPUPYET 3HaHU He Oolee
20% TeopeTH4ecKoro MaTepuaia, JOMyCcKaeT CyIECTBEHHbIE OIIMOKU, HE MOXET MOKa3aTh UH-
TEJUIEKTyaJIbHbIE HaBBIKM PEIICHMS MPOCTHIX 33ad WJIM HE MOXKET MOKa3aTh 3HAHUA JaXe Ha
YpOBHE BOCTIPOU3BEACHUS U O0BSICHEHUS HHPOPMAIIUH.

Iokazamenu u Kpumepuu oUueHUBAHUA 3aUema:

- 171 cAAa4M 3a4eTa o0ydJaromuiics mokassiBaeT copmupoBanHoCcTh KomnereHuuid OITK-
1, mo pazgenam 2-To cemecTpa, T.€. MOKAa3bIBa€T COOTBETCTBYIOIINE 3HAHUS (IO KpaliHEeH mepe,
Ha ypOBHE BOCTIPOHM3BECHUS U 00BsCHEHUS HH(GOPMAIIUH) U UHTEIIEKTyalbHbIE HABBIKH pellle-
HUS MPEUIOKEHHBIX B TaOIHIE 11.7a) 3a/1a4;

- 3a4eT He C/IaH, eCIIH pe3ynbTaT 00y4eHUs He JOCTUTHYT, 00yJaroImuiics He MOXKET MOKa-
3aTb 3HAHUS HA ypOBHG BOCHpOI/ISBCI[eHI/Iﬂ n O6”I)$[CH€HI/I$I I/IH(l)OpMaIII/II/I, HC MOXKECT IIOoKa3aTb NH-
TeJIEKTyallbHbIe HABBIKU PEIICHUs TPOCTHIX 3a/1a4.

8. YueOHo-MeToAUUYeCKOE M MH(OPMAIIOHHOE 00ecnedeHNe TUCIUTLTHHbI

a) OcHoBHas JMTEpaTypa:

1. Hlunaues B. C. Beiciiast matemaruka: yueonuk / B.C. IllunayeB. — MockBa: TH®PA -
M, 2019. — 479 c. — (Bsiciree o6pazoBanue). — WWW.dx.doi.org/10.12737/5394. - ISBN 978-
5-16-101787-6. - Tekcr: anexkrponHsIit. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum moctyma: i aBTOPH3. MOJIb30Ba-
TEJEH.

2. Maremaruka: y4ue6. mocooue / FO.M. lanunos, JI.H. Xyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; nox pen. JI.H. XypGenko, I'.A. Hukonooit. — MockBa: TH®PA-
M, 2019. — 496 c.— (Bwicmiee oOpazoBanue: bakamaBpmar). - ISBN 978-5-16-102130-9. -
Tekcr: anexrponnsiid. - URL: https://new.znanium.com/catalog/product/989799. — Pexum moc-
Tyla: AJIs aBTOPU3. OJIb30BATENEH.



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

0) /lomoJiHUTeIbHAA IUTEpaTypa:

1. Teopust BepoATHOCTEH W MaTeMaTHYeCKas CTATUCTHKA: YdeOHoe mocoOue / buprokoBa
JL.T., bobopuk I'.1., MaTtBeeB B.U., - 2-¢ u3a. - Mocksa: HUL] UH®PA-M, 2017. - 289 c. (Bsbic-
mee obOpazoBanue: bakamaBpuar) ISBN 978-5-16-011793-5. - Tekcr: anexrponnsii. - URL:
https://new.znanium.com/catalog/product/370899.— Pesxxum mocTyna: Juisi aBTOPHU3. TOJh30Ba-
TeJeH.

2. MaremaTHKka B IpuMepax M 3agadax: y4ue0. mocodue / O.M. Jlertspena, JI.H. XKypbenko,
I'.A. HuxonoBa, H.B. HukonoBa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. — 372 c. —
(Beicmee obOpazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — TekcT: 37I€KTPOHHBINA. —
URL.: https://new.znanium.com/catalog/product/989802.— Pexum gocTyma: Ijisi aBTOPH3. IOJIb-
30BaTECIICH.

3. Manxo, I1.LE. Beiciras marematrka B ynpaxHeHUsX M 3agadax. (B 2-x gactax) [Tekcrt] /
I1. E. Janko, A. T ITonos, T. f1. KoxxeBuukoBa. - M.: Beicmas mkoia, 1986-2009. ISBN: 978-
5-488-02201-0. - 6omee 1000 miT.

4. IllunaueB, B.C.Bpiciras  marematuka :  ydeOHoe  mocobue i By30B/
B. C. lllunayeB. — 8-e¢ u3n., mepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2019. —
447 c.— (bakamaBp wm cmemumammcr). —  ISBN 978-5-534-12319-7. — URL

https://urait.ru/bcode/447322

5. Byrpos, {. C. Beiciiast matemMaTrka. 3aJauHuK : yaeOHOe mocoOue il akaJeMHUIecKOro
6akanaspuata / f. C. byrpos, C. M. Hukonbsckuii. — MockBa : U3narensctBo FOpaiit, 2019. —
192 c. — (bakamaBp. Axamemmueckuii kypc). — ISBN 978-5-9916-7568-0. — URL
https://urait.ru/bcode/433433

6. IlIumaue B. C. 3agaunuk 1o Beiciield Maremaruke: yueo. mocooue / B.C. IllumayeB. —
10-e u3n., crepeorun. — Mocka: UHOPA-M, 2020. — 304 c¢. — (Bricmiee o6pa3oBanue). -
ISBN 978-5-16-101831-6. - Texcr: JIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456

B) METOANYECKHE YKAa3aHUS

1. A6pamoBa, 1.M. DneMeHThl BEKTOPHOI aireOppl U aHATUTUYECKON reoMeTpun: Merto-
JUYECKHE YKa3aHus Ul CTyAeHTOB | kypca Beex cnenuansHocted. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heonpenenennsiit uaterpan: Terpaap-koncnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, M.A. Kpussle u nosepxnoctu 2 nopsuaka. [lonspHas cuctema KOOpJHHAT.
[Tpaktukym — Maruutoropck: 'OY BIIO «MI'TY um. I''1. Hocosa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopust (pyHKIMIA KOMIUIEKCHOTO NepeMeHHoro: Mertoanyeckue ykasa-
HUS U BapUAHThl MHAMBUAYAJIbHBIX 33/1aHUN JUISl CTYJAEHTOB BCEX CIEelHallbHOCTe — Maruuro-
ropck: I'OY BIIO «MI'TY um. I''1. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbI MHTErpaj: METOAMYECKHE YKa3aHHS JUIsl CTYJIEHTOB —
Marnurtoropck: I'OY BIIO «MI'TY unm. I''1. Hocosay, 2010 — 12 c.

6. I'paueBa, JI.A. DiaeMeHTHI JTMHEHHON anreOpbl, BEKTOPHOW anreOphl M aHAIUTHYECKOH
reomerpun: YueOnoe rnocooue. - Maruutoropck: 'OY BITO «MI'TY um. I''M1. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblif mpakTukyM no cratuctuke ¢ npumenenuem EXCEL: Me-
TOJA. yKa3. Il JIabOpaTOpHBIX pabOT MO MaTeMaTH4eCKoW ctaTuctuke.- Marautoropck: ['OY
BIIO «MI'TY um. I''M. Hocosa», 2009 — 40 c.

8. UzocoB A.B. 'apmonmueckuii aHamu3: MeTtonandeckne yKa3aHWs W BapUaHTHI 3aJlaHUHA
JUIS CAMOCTOSITENIbHON PabOThl M KOHTPOJIS 3HaHU cTtyneHtoB. — MI'TY, 2009. — 24 c.

9. Makcumenko, N.A. CoObiTrst 1 BeposTHOCTh. YacTh 2: Meroa. yka3. - MarHUTOropck:
I'OY BIIO «MI'TY um. I'1. HocoBax, 2010. — 25 c.

10. Masuenko, E.II. TlpousBomnas u muddepennnan ¢pynkuuu. [Ipakrukym.- Marauro-
ropck: 'OY BIIO «MI'TVY um. I'.'1. HocoBa», 2010. — 38 c.

11. Masyenko E.I1. UccnenoBanme ¢ynkmuit m mocrtpoenue rpadukon. [Ipaktukym. —
Maruutoropck: I'OY BIIO «MI'TY um. I''M. Hocosay, 2011. — 20 c.
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https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://urait.ru/bcode/447322
https://urait.ru/bcode/433433

12. CaBymkuna H.®. Kombunatopuka. CoObitue u BeposTHOCcTh. Yacts |: KomOGunaropu-
ka. Anre6pa coOpiTuii: MeTo. yka3zaHus 1o AUCHUIUTHHE «MaTtemaTuka» s cTyaeHToB | xkyp-
ca Bcex cnenranpHocren. — MI'TY, 2007. — 17 c.

r) DJIeKTPOHHbBIE PECYPChI:

1. Axmanosa 3. C. HeonpeneneHHBIM HHTETpaI: OT TEOPUHU K MPAKTUKE [ DIEKTPOHHBIN pe-
cypc]: yuebnoe mocobue / 3. C. Axkmanona ; MI'TVY. - Marautoropck: MI'TY, 2015. — 1 anek-
TpoH. ont. auck (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. — Makpooobekt. — CBefeHus A0cTymHbI Takke Ha CD-ROM.

2. AnanmuTtHueckas reoMmetpus [DnekTpoHHbIN pecypc]: npaktukym / T. I'. Ky3una, O. C.
Anpapocenxko, T. B. Mopo3osa, O. B. IlerpoBa; MI'TY. — Maruuroropck, 2010. — 114 c. : ui.,
tabn. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true. - MakpooOBbeKT.

3. AnucumoB A. JI. Marpuisl. Onpenenurenu. CucTeMbl TUHEHHBIX anreOpandecKux
ypaBHEHUH [ DNEKTpOHHBIN pecypce]: yueoHoe nocodue / A. JI. Aaucumos, T. A. bornapenko, I'.
A. Kamenesa ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 sanektpon. ont. guck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true. - MakpooosekT. - ISBN 978-5-9967-1000-3.

4. bounapenko T. A. MuTerpanbHoe ucuucienue GyHKIUU OJHOM MEpeMEeHHO [ Dnek-
TpOoHHBIH pecypce] : yueoHoe mocodue / T. A. bongapenko ; MI'TY. - Marautoropck: MI'TVY,
2017. - 1 snexrpon. ont. guck (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - MakpooosekT. - ISBN 978-5-59967-1001-0.

5. BynerueBa C. B. Marematuka: npeaensl 1 HENPEePhIBHOCTh (PYHKIIMH OJHOMN TIepeMeH-
HoMl. [IpakTukym [DnexkTpoHHbIi pecypc]: yueOHoe nocobue / C. B. bynsiueBa; MI'TVY. - Mar-
Huroropck: MI'TY, 2017. - 1 anektpoH. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true. - MakpooonekT. - ISBN 978-5-59967-1002-7.

6. brikoBa M. B. /luddepennmaibabie ypaBHeHUS [ DICKTPOHHBINA pecypc] : yaeOHOe moco-
oue / M. B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1
anekTpoH. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045.pdf&view=true. - MakpooOBEKT.

7. N3ocora JI. A. OcHOBBI MaTeMaTHYECKOT0 aHAIK3a [ DIEKTPOHHBIN pecypc] : yuebHoe
nocobue. Y. 1. Iuddepennmanbroe ncuncinenrne GyHkiuu ogaon nepemennoit / JI. A. M3ocoga,
JI. A. I'paueBa ; MI'TY. - Maruutoropck : MI'TVY, 2015. - 1 anektpos. onrt. quck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400.pdf&view=true. - MakpooOBbeKT.

8. Kopotenkas B. A. ®yHKIIIHI HECKOIBKUX MMEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yueo-
Hoe mocooue / B. A. Koporenkas, FO. A. U3Bekos ; MI'TVY. - Marautoropck : MI'TY, 2015. -1
anekTpoH. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true. - MakpooOBbeKT.

9. Teopus BepOSTHOCTEH W MaTeMaTHdecKasi CTAaTHCTUKA: DJIEKTPOHHOE YIeOHOE ITOCOOHe 1
NPaKTUKYM C JJabopaTopHBIMU paboTamu [DnekTpoHHbIN pecypc] / A. B. U3ocos, JI. A. N30oco-
Ba, JI. A. I'pauesa, E. M. I'yruna. - Marautoropck : MI'TY, 2013. - 1 sanekrpos. ont. auck (CD-
ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/11189
48/931.pdf&view=true. - MakpooOBEKT.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

1.
Hawmmenoanwme 110 Ne norosopa Cpok AeHCTBUS JIMIICH3UH
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 o1 17.09.2007 OeccpouHo
CBOOOMHO pacrmpocTpa-
FAR Manager tsienoe TIO OecCpovYHO
7Zip CBOOOJTHO pacIpoOCTpaHsIEeMOe 0OecCpoIHO

2. wuH(pOopManuoHHbIe ceTu HTEpHeT:

1) Poccwuiickas rocynapctBeHHas OuOaHoTeKka [DnekTpoHHbid pecypc] /Llentp unbopm.
Texnonoruii PI'b; pen. Bnacenko T.B., Web mactep Kosznosa H.B. — Dnektpon. [lan. — M.: Poc.
[oc. 6-ka, 1997. URL:http://www.rsl.ru/, cBoboaubIit.— 3ari. ¢ 3kpana. 513. pyc., aHri.

2) Poccuiickas HanpoHajdbHas OuOIMOTEKA. [DIEKTPOHHBIA pecypc] /
http://www.nlr.ru . 5I3.pyc.

3) TocynmapcTBeHHas myOnuYHas HaydHO-TeXHHYeCKas OumbmuoTeka Poccuu [DiIeKTpoH-
HbII pecypc] / — Pexxum mpoctyma: http://www.gpntb.ru , cBo6oanbIit.— 3ari. ¢ akpana. S3.pyc .

4) Public.Ru - ny6nuunast uatepuer-6ubimmorexa URL:http://www.public.ru/ .

5) Crynenueckass OubOamoTeka [DnekrponHbli pecypc]. — Pexum gocrtyma: http://
http://studlib.com , cBoGoHBIN.— 3ari1. ¢ 9KpaHa. 3. pyc., aHTIL.

6) KommbroTeppa: Bce HOBOCTH PO KOMITBIOTEPHI, JKEJIe30, HOBBIC TEXHOJIOTHH, UHPOP-
MAaIlMOHHbBIE TEXHOJIOTUH [DJIEeKTpoHHBINA pecypc]. — [lepuoauueckoe anexkTpoHHoe MHTEpHET-

—-URL:

usnanue — Pexxum poctyna: https://www.computerra.ru/ — 3ari. ¢ skpana. S3. pyc.

7) Cucrema «HTepHET-TpeHaXephI B chepe 00pa3oBaHus» HA caiiTe WWW.i-exam.ru.

9. MaTepuaibHO-TeXHHYECKOe o0ecneyeHne TUCIHININHbI

MaTepI/IaJ'[BHO-TCXHI/IqGCKOG obecreyeHme JUCIMITIIIMHBI BKIIFOYACT:

Tun u Ha3Banue AyIUTOpUHA

OcHaleHue ayuTopun

VY4eOHble ayIUTOpUUN AJISl IPOBEIE-
HUS 3aHATHUHA JEKIIMOHHOI0 THUIIA

Jlocka, MyJIbTUMEIMITHBIE CPEACTBA XPAHEHHUs, IIEpeaadn
U IIPEJCTaBIeHUs HH(OpMalun

VY4eOHble ayIUTOpUU TSl IPOBEIE-
HUS TPAKTUYECKUX 3aHSATHH, TPyI-
MOBbIX M WHAUBUIYAIBHBIX KOH-
CyJbTAllAM, TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTaluu

Jlocka, MyJIbTUMEIUMHBIN ITPOEKTOP, SKPaH

Komrmiekc Metoaudeckux pa3paboTok (pa3gaTouyHoro Ma-
TepHaia 1 METOANYCCKUX YKa3aHHi) U\HIH KOMILICKC
TECTOBBIX 33/IaHUM JJI MOJATOTOBKU U IIPOBEJCHHUS TIPO-
MEKYTOUHBIX U pyOSKHBIX KOHTpOJIEH

[Tomernienus Uid caMOCTOSITEIbHON
paboThI yuammxcs

[TepcoHanbHbIe KOMITBIOTEPHI ¢ TTakeToM MSOffice, BbI-
X0710M B IHTEpHET U C IOCTYIIOM B 3JIEKTPOHHYIO UH-
(dhopmMarmoHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

[Tomenienue Ui XpaHEHUSI U TPO-
(GMIaKTHYeCKOro  OOCIYKUBaHUS
yueOHOro 000pyAOBAHHUS

[Hxads! 1714 XpaHeHUus: y4eOHO-METOJUUECKON JOKYMEH-
TaIM, y4eOHOro 000pyI0BaHUS U YU€OHO-HATJISATHBIX
nocoOuit
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http://www.rsl.ru/
http://www.nlr.ru/
http://www.gpntb.ru/
http://www.public.ru/
http://studlib.com/
https://www.computerra.ru/
http://www.i-exam.ru/

