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1 Ilesin ocBOEHUA JMCLUIIIMHBI

LenssMu 0CBOEHHUsI AUCLUIUIMHBI «MaTeMaTHKa» SIBJSIFOTCS: 03HAaKOMUTh 00yuaeMbIX C OCHOB-
HBIMH TTOHATUSIMA Y METOZAMH BBICIIIEH MaTeMaTHKH, CO37aTh TEOPeTUUYECKYIO U TIPaKTUUeCKyro 0a3y
MO/ITOTOBKU CIeL[MalMCTOB K [|esiTe/IlbHOCTH, CBSI3aHHOW C MCC/Ie/I0BAaHUEM W aHa/M30M COCTOSIHUSI U
NepcrekKTUB  pas3BUTHSL CPeACTB MexaHW3alMM W aBTOMAaTu3alMM  I0JbeMHO-TPaHCIOPTHBIX,
CTPOUTEJILHBIX U JOPOXKHBIX Pab0T, X TeXHOJIOTMYeCKoro o00py/j0BaHuUsI U KOMIUIEKCOB Ha UX Oa3se, C
NIpOBe/IeHueM TeOpeTUUeCKUX M SKCIepUMeHTa/IbHbIX Hay4YHbIX WCC/IeZl0BaHUM 10 TIOMCKY U IPOBEpKe
HOBBIX U/lell COBepIIeHCTBOBaHMS CPe/ICTB MeXaHM3aliy ¥ aBTOMAaTH3aliy N0/beMHO-TPaHCIIOPTHBIX,
CTPOUTENbHBIX M JOPOKHBIX paboT, OCHOBAHHBIX Ha TMPUMEHEHHMM MaTeMaTHuecKoro aHaau3a |
MO/Ie/IMPOBaHMUs.

2 MecTo JUCIMIUIMHBI B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbl
MOATOTOBKM CIHelHaJ icTa

Mucuurmmaa b1.B.9. «Martematuka» BXoauT B 0a30Byr0 uacTh Omoka 1 obpa3oBaTtesibHOU
TIPOrPaMMBI.

st u3yueHUs: AUCLIMIIMHBI HEeOOXOJUMBI 3HaHUSI U YMeHUs], CHOPMUPOBaHHbIE B Pe3y/bTaTe
M3y4eHUH JUCLUIUIMH: «Anrebpa v Hauana aHanu3a», «['eomeTpusi» B 00bEMe NpOrpaMMbl CpeJHei
IITKOJTBI.

3HaHUS YU YMeHUs, TIOJlyuYeHHbIe MPU W3Y4YeHUW [JaHHOW [JUCLIMIUTUHBI OynyT HeoOXOoAuWMBI B
KauecTBe OCHOBBI [I/Is1 OCBOEHUSI JVCLIMIUIMH eCTeCTBeHHOHAYYHOTO LIMK/IA, a TAKXKe /ISl OCBOEHUS TeX
JUCHUIUTMH TIPO()eCCHOHANLHOTO LMK/IAa U B HAy4YHO-HMCC/Ie/loBaTe/bCKOW pabore, A KOTOPBIX
TpeOyeTcsi 3HaHWe W B/aJleHHe MeTOJaMM MaTeMaTHUecKOro aHajau3a W MOJeIMpOBaHUs,
TEOPeTHUECKOTO M 3KCIIePUMEHTATbHOTO MCC/IeA0BaHMs, IPUMEHEHWe aHATMTUUYEeCKUX W YUCTIeHHBIX
METOZIOB PeIlleHHsl TIOCTaB/IeHHBIX 3a/lad, a TAK)Ke COCTABSAT OCHOBY /IS [IUK/IOB TIPOGUIBHBIX JUCLIU-
TUTUH

3 Komnerenuun odyuaromerocs, popmupyemMsie B pe3yjibTaTe 0CBOEHHS
AMCIUIUIMHBI M IVIaHUPYyeMble pe3y/IbTaThbl 00yueHHus

B pe3ysnbTaTe 0OCBOEHMSI [AUCHMIUIMHBI «MaremaThka» 0Oyuaromumiicsi [o/DKeH 00/1a/1aTh
C/ieyIOUIMMA KOMITeTeHLIUSIMU:

CTpyKTypHBII
3/1IEMEHT [TnaHupyemblie pe3y/bTaThl 00yUeHUs
KOMIIeTEeHLIUU
OIIK — 1 cioco0HOCTHI0 NPUMEHSTh METO/{bI MATEMAaTHUECKOr0 aHA/IM3a U MO/Ie/THPOBaHUSI,
TEOPETHYECKOT0 U IKCIIEPUMEHTATHLHOT0 HUCC/Ie0BaHUS
3HaThb - OCHOBHBIe TIOHSITUS ¥ METO/Ibl MaTeMaTHUECKOTO aHa/n3a;
- OCHOBHBbIE TT0JIO’KEeHUS IMHEMHO, BEKTOPHO a/re0pbl M aHAIUTHUECKOH reOMEeTPHH,
- OCHOBHBI€ TI0JI0XKEHHSI TEOPUHU TIPeZie/ioB ¥ HelPePhIBHBIX (PYHKLUH,
- OCHOBHBIe TeopeMbl JuddepeHIMaNbHOT0 U UHTErpaJbHOT0 UCUMCTeHUsT QYHKLMNA 0f-
HOW ¥ HECKOJIbKUX TIepeMeHHBIX,
- OCHOBHbIe THIbI OOBIKHOBEHHBIX [JuU(depeHLIMaNbHBIX ypaBHEHUM W MeTO[bl WX
peleHus
- OCHOBHbIE TIOHAATUSI U METO/IbI TEOPHUM BEpPOSTHOCTEM WM CTAaTMCTHUECKOTO aHa/iu3a
pe3y/IbTaToOB IKCIIePUMEHTa
YMetb - KOPPEeKTHO BbIPa)kaTh ¥ apT'yMEHTHUPOBAaHHO 0O0CHOBBLIBATE T10JIOXKEHHST IPeIMETHOM
00J1acTV 3HaHWSI ¥ METO/I0B MaTeMaTHYeCKOro aHasIu3a [Jjisi IOCTAHOBKH U PelleHus KOH-
KPETHBIX MPUK/IA/IHBIX 3a/1au
- TIpUMeHsITh MeTo/bl A depeHIMaTbHOTO UCUUCIEHUs AJISi UCCIejoBaHus (YHKLIUN
OJHOM U IByX TIepeMeHHBIX;
- BBISIB/IATB, CTPOUTH U PellaTh MaTeMaTHUecKue MO/e/iv MPUKIafHbIX 33/ay;
00cyx1aTh criocoObl 3(h(heKTUBHOTO pellieHus 3a/la4, pacro3HaBath 3(hdeKTHBHbIE
pe3ynbTaThl 0T He3thdeKTUBHBIX




CTpyKTypHBIN

3/1eMeHT [1nanvpyemble pe3yibTaThl 00yUYeHust
KOMITETEHLIUU
BHaAETL - HaBbIKaMM HCIT0/Ib30BAHWA JIOTUYECKHU BEPHO, dPT'YMEHTUPOBAHO U SACHO CTPOUTH YCT-

HYIO U NMCbMEHHYIO peub Ha PYCCKOM $i3bIKe, FOTOBUTh M PeJakTHPOBaTh TeXHUUeCKue
TEKCTbl C MaTeMaTU4YeCKOW CUMBOJIMKON WK (popmynamu, 1yO6IMYHO TpefiCTaB/ATh Co0-
CTBEHHBIE U U3BECTHbIe HAyUHble pe3y/bTaThl, BECTU JUCKYCCHY;

- HaBbIKAMHM M MeTO/MKaM{ OO0OOIIeHHs pe3y/bTaTOB peIleHus, SKCIepUMeHTaTbHON
JesITelIbHOCTH

- HaBbIKaMU IIOCTPOEHMS U pellleHHs] MaTeMaThUyeCcKUX Mo/jiesiell pYK/IaJHbIX 3a7ay;
criocobaMy  OLIeHWBaHWsI 3HAYMMOCTH M TIPAKTUUECKOM TPUTOJHOCTH TOTyUeHHBIX
pe3y/bTaToB

OIIK -3 cnoco®

HOCTBIO HPI/IOGPETaTb HOBbI¢ MdTeéMdTHYeCKHEe U eCTeCTBeHHOHdy4YHble 3HaHWA,

HCII0/Ib3yH COBpEMEHHbLIE OGPHBOBHTEJ'[]:HLIE H I/IH(l)OpMa].[I/IOHHBIE TEeXHO/IOTHHU

3HaThL

- OCHOBHBIe OIpe/ieJieHUs] W TIOHSTHS BEKTOPHOW W JIMHEWHOW anireOphl,
aHa/IMTUUYeCKON reoMeTpud, AuddepeHLIaTbHOT0 U UHTErpaibHOTO UCUUC/IEHHS;
nvddepeHIIMa/IbHBIX  ypaBHEHUWM, TeOpHH BePOSTHOCTeN W MaTeMaTUueCKOu
CTaTUCTUKU; YUC/IEHHBIX METOJIOB,

- OCHOBHbIE METO/Ibl UCC/IeI0BaHus], UCTIOIb3yEMBIX B MaTeMaTUUeCKOM aHasu3e,
TeOpUU BEpPOSITHOCTEM W MaTeMaTUUeCKOW CTaTUCTUKe, BEKTOPHOW W JIMHEUHOU
asirebpe, aHAJIUTHUECKOU reOMEeTpPHH.

Ywmets

- TIPUMEHSITh 3HAHUSI MaTeMaTHKU B O0yUYeHUU - Jijisi pelleHusi ipobieM U 3aziay,
HaXO’KJeHUsI YHUKAIbHBIX OTBETOB K Ipo0J/ieMaM, BBLIXOSIIUM 3a PaMKH OJHOM
JUCLIUIIMHBI, a TakXe [/ OLEHKU U BbIHECEHUs KPUTHUUYECKUX CY>KIeHUM
(HanpuMep, pacrio3HaBaTh 3¢ @deKTUBHOe pellleHHWe OT Hed(hheKTUBHOTO0), /s
VHTErpupoOBaHusI UMEIOIINXCsl 3HAaHWHW 1 HapallluBaHUsI HAaKOTIJIEeHHbIX 3HAHUM.

Bnanets

- MaTeMaTWYeCKUM amfrapaToM | HaBbIKAMU €ro UCIIO0/b30BaHUS K OMUCAHHIO,
aHa/ M3y, TeOpeTUUYeCKOMY U  SKCIIeDUMEHTAJbHOMY  HWCC/IeZIOBAaHUIO |
MO/Ie/IMPOBAHUIO ~ CHUCTEM,  MCIIO/Ib30BaHWs  €ro  Jyigs  oOyueHWs U
ripodeCcCUOHA/ILHOM JiesiTeTbHOCTH.

- HaBblKaMM YW  METOJWKaMM  0000leHuss  pe3yJbTaTOB  peIeHus,
9KCTIepPUMEHTA/IbHOU esATeTbHOCTH.

- crocobaMu  OL|eHMBAHUSI 3HAUMMOCTH M  TPAKTUYECKOW TPUTOAHOCTH
TIOJTyYeHHBIX pe3yJIbTaToB.

- criocobamMu COBEPIIEHCTBOBAHMST TIPOQ)eCCUOHAbHBIX 3HAHUHW U YMEHUM TyTeM
HCII0/1b30BaHKUsI BO3MOYKHOCTeH WH(MOPMaI[MOHHOW Cpe/ibl




4 CTpyKTypa H Co/iep>KaHue JUCLUIIMHBI

OO6111ast TPYA0EMKOCTh AUCIUITMHBI COCTaB/IsieT 14 3aueTHBIX equHMLl, 504 akaj. u., B TOM YKCJIe:
— KOHTakTHasi pabota — 60,3 akaji. 4acoB:

— ayjuTopHas — 52 akaj. 4acos;
— BHeayauTOpHas — 8,3 aka/. yacoB

— camMocTosTebHas paborta — 422,4 akaj. 4yacos;

— TIOATOTOBKA K 3K3aMeHy — 17,4 akaz,. yaca,

— IIOATOTOBKA K 3aueTy — 3,9 akas,. yaca.
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Pa3pen 1. D/1eMeHTHI IMHEHHOM, BEKTOPHOU a/iredpbl M aHA/IMTHYECKOW reoMeTPUH
1.1. JluneiiHasg anrebpa: MaTpulpl U 1 1 10 |- BbmosHeHue KP Nel |- TpoBepKa BbInoiHeHus |OIMK-1  —
JerctBus  Hag  HumH.  Onpefenutenu «JIuneliHas, BekTopHas |(pewenusi) KP Nel 3yB
KB3/IpaTHbIX ~ MAaTpWll, paHr  MaTpHLIbI, anrebpa u OIlK-3
obpatHast MmaTpuria. Metog ["aycca perieHus aHa/iMThJYecKas 3yB
CUCTEM JTMHEeNHBIX anrebpanyeckux reoMeTpus.
ypaBHeHuii. Teopema KpoHekepa-Kareniu OuddepenianbHOe
ucuucienue ©OII»
1.2 BektopHasi anrebpa: swmHeliHble u| 1| 0,5 1/m1 10 |- BbmosiHeHWe KP Nel |- KoHCysbTanuu 1o pemenvto KP|OIIK-1 —
HeJTMHelHbIe orepalyy HaJl BeKTOPaMH U UX Nel, 3yB
CBOMCTBA. - npoBepka perieHust KP Nel OIlK-3
(uacTb — BEKTOPbI) 3yB
1.3. Anamutnueckas  reomerpus Ha| 1| 0,5 1/n1 10 |- BemmosHeHue KP Nel |- koHCysbTauuu 1o perenuro KP|OIIK-1 —
TJIOCKOCTU U B IPOCTPAHCTBE Nel, 3yB
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- nposepka pemendss KP  Nel|OIIK-3
(uacTb — aHAJIUTUY. TEOM.) 3yB
HToro no paspeny 1 2 3/MN2 30,0 KP Nel
Pa3pen 2. BBejeHue B MaTeMaTHUeCKNH aHAIU3
2.1. Tlpemen W HenpepbIBHOCTb (PYyHKIMHU| 1 1 1 5 |- BoimosiHeHWe KP Nel |- KoHCy/bTaumu 1o pewenuto KP |OITK-1 —
OZIHOM TIepeMeHHOU Nel, 3yB
- npoBepka pemeHuss KP Nel OIIK-3
(uacTb — mIpejiesibl, Herpep.) 3yB
2.2. OnpefeneHue MpOU3BOJHOM PYHKIMHU B| 1 1 1 5 |- BoimosiHeHWe KP Ne 1 |- KoHCysibTaruu 110 pemienuto KP |OITK-1 —
TOUKe. Iuddepenuyan, ero Nel, 3yB
reoMeTpruuecKuii CMbIC/I. ['eoMeTpuueckuii U - npoBepka perueHrs KP Nel OIlIK-3
MeXaHUYeCKUU CMBICJT TPOU3BO/HOM. (uacTb — NIPOM3BO/HbBIE) 3yB
[MpaBuna auddepenuypoBanuss U TabnMia
MPOU3BOAHBIX
2.3. [uddepeHiupoBaHue HesiBHO H| 1 1 1/m1 5 |- BbmosiHeHWe KP Nel|- koHCysbT. 110 pemn. KP Nel, OIlK-1 -
rnapaMeTpuueckyd  3a/laHHbIX  (YHKLMH. «JIuneliHass, BeKTOpHas |- npoBepka pereHus KP Nel 3yB
Jlorapudmuueckoe quddepeHLIMpOBaH1e anrebpa v|(4actb — moctpoeHue rpadgukoB  |OITK-3
aHa/IMTU4YecKas byHKLWI) 3yB
reoMeTpHusl.
OuddepenuanbHoe
ucuuciaenue ©OII»
2.4. UccnenoBanue ¢yHKIMM € romolisio| 1 1 1/m1 5 |- BoimmosiHeHUe KP Nol |- KoHCy/bTanmu 110 peweHuto KP |OITK-1  —
nvddepeHIMaTbHOTO UCUKCIEHUS Nel 3yB
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OIlK-3
3yB
HToro no paspeny 4 4/12 20,0 KP Nel
Pa3pgen 3. UHTerpanbHoe ucyuc/aeHHe (DyHKIMU OJHOU nepeMeHHOM
3.1. TlepBooOpasHas ¢yHkuus. Heompepe-| 1 | 2/M2 2 17 |- BbimonHeHre KP Nel |- koHCynbT. no pera. KP Nel, OIlIK-1 -
JIEHHBbIM MHTEerpaql U ero OCHOBHbIE CBOUCT- «HeorpezneneHHbI v|- npoBepka pereHust KP Nel 3yB
Ba. Tabsuila HeorpeJe/ieHHbIX WHTerpasoB. orpe/iesIeHHbIN (uacTb — HEmocCp. UHTerp.) OIIK-3
OCHOBHBIE METO/Ibl UHTETPUPOBaHUS HHTerpasmm 3yB
3.2. OnipeziesieHHbIN UHTerpas. 3ajgauu, npu-| 1 | 2/12 3 17,5 |- BbimmosiHeHWe KP Nel|- koHcyabTaumu no pewenvtro KP|OITK-1 —
BOJsLLIMe K TOHATHIO OIpe/ie/IeHHOI0 VHTe- «HeorpezeneHHbIN n|Nel, 3yB
rpaia. ®opmyna  HbtoToHa-JIeiiOHULIA. orpe/ie/ieHHbIN - nposepka pemeHdss KP  Nel|OIIK-3
CpoiictBa.  MeTogpl  MHTErpHpOBAHUS. WHTerpamm (uactb - BbIUMC/IEHHE |3YB
[IpunoxxeHusi ornpezie/IeHHOrO UHTerpasa. orpe/ieJIeHHOT0 UHTerpasna)
HecobcTBeHHble nHTerpasbl. [Ipu3Haku cxo-
JMMOCTH.
Hroro no pasgeny 1 4 5 34,5 KP Nel
HToro ycraHoBoYHas ceccus 11014 12/114 84,5 KP Nel
Pazgen 4. JuddepenumnannsHoe| 1
ucyucieHre GyHKIUM HECKOJIbKHUX mepe-
MeHHbIX (PHII)
4.1. OrmpepeneHrve OCHOBHBIX TMOHSATUM.| 1 1 1/m1 5 |- CaMOCTOSITeJIbHOE |- IPOBEepKa KOHCIEeKTa OIlK-1
[Ipenen u HenpepbiBHOCTE PHIT. OCHOBHBIE W3yuyeHue JIUTepaTyphl: 3yB
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cBolicTBa  (YyHKUWW, HeNpepbIBHBIX B HalMcaHWe  KOHCIIeKTa OIlK-3
3aMKHYTOM 00/1aCTH. «CBoiictBa  (dyHKIUH, 3yB
HeTpepbIBHBIX B
3aMKHYTOM 00/1aCTH».
4.2. YacTHble TIPOM3BOJHbIE YW MPOU3BOAHas| 1 1 1 5 |- BbimmosiHeHHWe KP Neo2|- KOHCYJIbTUDOBaHUE no|OIK-1 —
1o Harpas/ieHur0. KacaresbHas I10CKOCTb U «DHII. petteHnto KP Ne2, 3yB
HOpMaJib K TIOBEpPXHOCTH. ['eoMeTpruecKuii OuddepeHianbHbIe - npoBepka pereHnss KP Ne2 OIlK-3
cmbicn guddeperuana. Ipusnak audde- ypaBHEHWUsI» 3yB
PEeHLMPYEMOCTH.
4.3. TIpousBozHast cjiokHOM PyHKImU. Yact-| 1 1 1 10 - BbinosiHeHWe KP No2|- KOHCY/IbTUPOBaHue no|OIIK-1 —
Hble TIPOU3BOZHbIe U AUGdepeHIraIbl BbIC- «@HII. petuenvto KP Ne2, 3yB
11X nopsiAkoB. JuddepeHipoBaHye HesB- HOuddepeniimanbHble - npoBepka pereHust KP Ne2 OIlK-3
HO 3aJJaHHBIX (DYHKIIHA. ypaBHEHUs» 3yB
4.4. Tlonatue 06 »3KcTpeMymax GyHKuumi| 1 1 1 10 |- BbimonHeHve KP Neo2|- KOHCY/IbTUPOBaHUe no|OIIK-1 —
MHOTUX TTlepeMEeHHbIX. «@HII. peteHuto KP Ne2, 3yB
HOuddepeniianbHbie - npoBepka pereHuss KP No2 OIIK-3
paBHEHUsI» 3yB
Hroro no pasgeny 1 4 4/M11 30 KP Ne2, koHCHIEKT
Pa3pen 5. OObIKHOBeHHbI
auddepeHaIbHbIe yPAaBHEHUS
5.1. OO6bikHOBeHHbIe auddepenHianbheie| 1 | 1/W1 1 10 |- BbimonHeHve KP Ne2|- KOHCY/IbTUPOBaHUe no|OIIK-1 —
ypaBHEHUs MEePBOro Topsifika. ['eomerpurue- «@HII. petuenvto KP Ne2, 3yB
CKUI cMbIC JuddepeHMaTbHOTO ypaBHe- HOuddepeniimanbHble - npoBepka pereHust KP Ne2 OIlK-3
HUsl TIepBOro nopsiaka. MeTofbl pelieHUs ypaBHEHUsI» 3yB




AypuTtopHast - ?if
< & <
KOHTaKTHasl paboTa T S JE =
Paznen/ Tema = (B aKag. uacax) E’ cht Bup camocTosiTesibHOM Popma TeKYILEro KOHTPO/Is s E. GE_) %r
> & X yCrieBaeMOCTH U H>9 K
JVCLIATITUHBI N - g S © paboTHI N ok GEJ )
= i = = £ 3 a MPOMEXXYTOUHOM aTTecTaun |4 & & E
: |SE| £&8 |z2¢ 57 ¢
= =& &R 09 ©
o
IvbdepeHIMabHBIX  YPaBHEHU T1€pBOr0
MOpSIZIKa.
5.2. 1Y BbICIIMX TOPSAKOB, cBoAsgimmecs k| 1 | 1/U1 0,5/10,5 20 |- COCTaBJIeHHUE |- KOHCYJIbTUDOBaHUe no|OTIK-1-
I1epBoMy KoHcIlekTa «/1Y Bbicimx |pereHuto KP Ne2, 3yB
TIOPSIIKOB,  CBOZSLL{MECS |- TIPOBepKa KOHCIIeKTa OIIK-3
K [TIePBOMY», 3yB
- BoinosiHeHue KP No2
5.3. JluneiiHble auddepeHLanbHble ypaB-| 1 1 0,5/10,5 | 28,8 |- BbionHeHre KP Ne2|- KOHCYJIbTUPOBaHUe no|OIIK-1 —
HeHUs N-TO Topsiika. JIMHeliHOe OAHOPO/- «@HII. petuenvto KP Ne2, 3yB
Hoe ypaBHeHHe. DyH/laMeHTa/lbHas CUCTeMa HOuddepeniimanbHble - ipoBepka pereHuss KP No2 OIIK-3
pemieHuii. Onpesenutens BpoHckoro. Heop- ypaBHEHUS» 3yB
HOpPOZIHOe /HHelHoe ypaBHeHue (JIHAY),
BUf, oOImiero peileHus. MeToJ Bapualuu
TIPOM3BOJ/IbHBIX [TOCTOSIHHBIX.
JIuHeliHOe ypaBHEHHWe C TOCTOSIHHBIMHU KO-
s duLeHTaMu
ViToro no pasjeny 1| am2 4/N1 58,8 | |KP Ne2, KoHCIieKT |
HWToro 3umHnaAn ceccus 1| 812 8/MN2 88,8 JK3aMeH
5.4. MeTtopbl pelieHus cucrem| 1 - 2 122 |- COCTaBJIeHHUE |- KOHCYJIbTUPOBaHHe rno(OIIK-1 —
IubdepeHIMAIBHBIX  ypaBHEHUM 1-ro KOHCITeKTa «Metogpi|perieHnto KP No2, 3yB
ropsifKa pemeHus cuctem 1Y», |- npoBepka KP Ne2 OIIK-3
- BbinoyiHeHHe KP Ne2 3yB
HToro neruss ceccust - 2 122 JK3aMeH
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AypuTtopHast - :%
KOHTaKTHasi paboTa = g = =
Paznen/ Tema = (B aKag. uacax) E’ cht Bup camocTosiTesibHOM Popma TeKYILEro KOHTPO/Is s E. GE_) %r
> & X yCrieBaeMOCTHU U H>9 K
JVCLIUTIVHEI N - ;o S © paboTHI N SEZ g
= 5 = £ = 58 MPOMEXYTOYHOU aTTeCcTaliu | E}G,:.J =
2 | 8E| EE |g¢ 5o 2
g €8] 28F |88 2
= | 28 S 09
o
Pa3pen 6. Ds1eMeHTBI TeOPpUM BepPOSITHOCTEH M MaTeMaTHUeCKOH CTaTUCTUKHU
6.1. DnemeHTHI KOMOWHATOpWKH. Anrebpa| 2 1 1 12 |- BbimonmHenue KP Ne3|- KOHCYJIbTUPOBaHHe o |OIIK-1-
cobbIThii. Knaccuyeckoe, reoMeTprueckoe u «Teopusi BeposiTHOCTel. |perieHn0 KP Ne3 3yB
CTaTUCTUYeCKOoe Orlpe/ie/IeHHs] BePOSTHOCTH. MaremaTtnyeckast OIIK-3
AKCHOMaTHKa TeOPUU BEePOSITHOCTEU. CTaTUCTUKA» 3yB
6.2. Teopembl C/IO)KeHUSI U YMHOXeHUs.| 2 1 1 12 |- BbmmonHenue KP Ne3|- KOHCYJIbTUPOBaHHe rno(OIK-1 —
YcnoBHast BepoaTHOCTb. dopmyrna noaHOU «Teopusi BeposiTHOCTel. |perieHn0 KP Ne3, 3yB
BepodATHOCTU U (opmyna baiteca. Cxema MaremaTtnyeckas - npoBepka pereHuss KP Ne3 OIIK-3
Bepuynmi, npubmwkenus Jlarmaca CTaTUCTUKA» 3yB
Ilyaccona. [JuickpeTHble U HelpepbIBHbIE
C/lyyaiiHble BeMWYMHBL. Pspg U QyHKUuUsS
pacrpezieseHus v IIJIOTHOCTB.
MaremaTuyeckoe OXUAAHWE U [UCIIepCus,
HavuajbHble U LeHTpa/ibHble MOMEHTBI.
V3BecTHBIE pacripefie/ieHHsI U UX UYUC/IOBbIe
XapaKTepUCTUKHU. HopwmanbsHoe
pacripefiesieHue.
6.3. MHoromepHbie CiayuyaliHble BeIWUMHBL| 2 | 2/U2 1/m1 12 |- BbimonHeHue KP Ne3|- KOHCYJIbTUDOBaHUe no|OIK-1 —
DYHKLIUU pacnpezeneHus, CBOMCTBaA. «Teopusi BeposiTHOCTEM. |perieHr0 KP No3, 3yB
UucnoBble  XapakKTePUCTUKWA.  DJI€MEHThI MaremaTuueckas - npoBepka pereHns KP Ne3 OIlK-3
Teopuu Koppensaluu. OCHOBHbIE TTOHATUS, CTaTUCTUKA» 3yB

reHepasibHasg COBOKYITHOCTb M BbIOOpKa.
CraTucTvueckre  OL|eHKM  I1apaMeTpOB
pacripefiesienusi. ToueyHble U UHTepBa/IbHbIE




—_
AypauTopHast =
O
KOHTaKTHasi paboTa z 3 g B
= =
B aKajl. yacax Sl . @dopMa TeKylLLero KOHTPOJIst z B
Pa3nen/ Tema = (5 akap ) ¢ | Buz caMoCTosITeIbHON p Y P NgEoE
> & X yCrieBaeMOCTHU U H >S5
JUCLIUTIIUHBL N - ;o S © paboTHI N o B2 g
= 5 = 2 S 5 ® [IPOMEXXYTOYHOU aTTeCTaluu A
= a E E E S > S
E o ® ¢ & s = & Q) g
5 © % a Fv T o (&} i
o
OLIeHKHU.
6.4. JloBepuTesbHble  UHTEpBaabl  JJsi| 2 2 1/m1 25,1 |- BbionHeHve KP Ne3|- KOHCY/IbTUPOBaHUe no|OIIK-1 —
rapaMeTpoB HOPMaJIbHOI'O pacripe/ie/ieHus. «Teopusi BeposiTHOCTel. |perieHn0 KP Ne3, 3yB
ITonsatue 0 KPUTEePUSIX [IPOBEpPKU MaremaTnyeckas - npoBepka perieHrss KP No3 OIIK-3
CTaTUCTUYECKUX TUIIOTe3. CTaTUCTUKA» 3yB
HNToro ycranoBouHas ceccust 2| 6/ 2 4/N2 61,1 KP Ne3, KOHCIIEKTBI
6.5. Kpuruueckass o006sacTb, ypOBeHb| 2 - 2 66 |- BbimonHeHre KP Ne3|- KOHCYJIbTUPOBaHUe no|OIlK-1 -
3HAUMMOCTH, MOILHOCTb KpUTepus. «Teopusi BeposiTHOCTel. |perieHn0 KP Ne3, 3yB
Kpurepuii cornacus [TvpcoHa fijist TUTIOTe3bl MaremaTuueckas - ipoBepka KP Ne3 OI1K-3
0 HOpMaJIbHOM paclipefieJIeHUU CTaTUCTUKA» 3yB
HToro 3umussa ceccus 2 - 2 66 3auer
HWTtoro nmo gucuuninHe 24/ 28/116 | 422,4 2 3k3aMeHa M 1 3auert

M — B TOM umcC/e, yackl, OTBeZieHHbIe Ha paboTy B MHTEPaKTUBHOU (hopMme.
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

Peanu3aiiusi KOMIIETEHTHOCTHOTO TI0/IXOJla TIpeJyCMaTpUBaeT UCIO/Ib30BaHHe B yuyeOHOM
TpoLjecce aKTUBHBIX W WUHTEPAKTUBHBIX (POPM TPOBe/leHUsT 3aHSITUM B COUETAaHUM C BHeayJUTOPHOM
paboToii c 11esibt0 (HOPMUPOBAHMS U pa3BUTHsI MPOdecCcHoHaNbHBIX HaBBIKOB 00yyJatoiuxcsi. CoryacHO
n. 34 Ilopsiaka opraHM3aliiy M OCYIIeCTB/IEHHS AesATeJbHOCTH 10 00pa3oBaTe/bHBIM MPOrpaMMam
OakasiaBpuaTa BbICIero obpa3oBaHusi (yTB. TipukazoM MOwuH P® ot 05.04.2017 r. Ne 301), mipu
TIPOBE/IEHUM YUeOHBIX 3aHATHN 00ecreurBaeTCsl pa3BUTHe y O0yYarOl[UXCsl HABBIKOB KOMAaHHOM
paboThl, MEeXJIMYHOCTHOW KOMMYHHUKALIMM, TIPUHSTHS pellieHU, TUePCKUX KauecTB, B TOM YHCJIe C
YUEeTOM pervoHa/ibHbIX 0COOeHHOCTel TIPO(eCcCHOHANbHON  /1eTeTbHOCTH  BBITYCKHUKOB U
norpeGHOCTeM paboTozaresneit.

Boibupast Ty WM UHYI0 TeXHOJIOTHIO paboThl C 00yuarormuMucs, HeoOX0AUMO UMEeTh B BUTY, UTO
HauOoJibIliero agdexkra OT ee MPUMeEHeHUs] MOXKHO /JOCTHYb, €C/TM YUUTBIBATh 1ieJid 00pa3oBaHUsl, Ha
peanu3aliio KOTOPBIX JI0/DKHA OBITh HampaBjieHa W30upaemasi TEXHOJIOTHS, COZep)KaHhe, KOTOpOe
TIPeJICTOUT Tepe/iaTh O0yuaroIMMCsi C ee TIOMOIIbIO, a TakKe YC/IOBUs, B KOTOpPBIX OHa Oyjer
VICTIO0/Ib30BaThCS.

B Haiuet paboTe MbI HCTIONB3yeM CliefiyIoLiee.

1. TpaouyuoHHbie obpaszosamenbHble mexHono2uu. OpraHu3sarnus 006pa30BaTeIbLHOTO TPOLiecca,
nipe/iriosiaraeT MpsiMyI0 TPaHC/ISILUIO 3HAaHUM OT TperniofiaBaresst K CTy/eHTy (TperMyLeCTBeHHO Ha
OCHOBe OOBSCHUTE/LHO-WUTIOCTPATUBHBIX METOZOB 00ydeHus)). YueOHasi /1esiTe/IbHOCTh CTYy/leHTa
HOCHUT B TaKUX yCJIOBUSIX, KaK IMPABU/IO, PENIPOAYKTUBHBIN XapakKTep.

®opmbl yUeOHBIX 3aHATHH:

- uH(OpMaLMOHHAas JIeKLYs — T0C/ieZiloBaTe/lbHOe W3/I0KEeHHWe Marepuana B AUCLIMIIMHAPHOU
JIOTHIKe, OCYIL[eCTB/IsieMOe TIPeMMYII[eCTBeHHO BepOaibHBIMU CPe/ICTBaMHU.

- TIpaKTHMYeCcKoe 3aHsiTWe, TIOCBSILEHHOe OCBOEHWI0 KOHKDETHbIX YMeHHWH U HaBLIKOB IIO
TIpe/l/IOKeHHOMY a/lrOPUTMY.

2. TexHonoeuu npoekmHo2o obyueHusi. ObBpa3oBaTe/bHBIN MPOLIeCC TIOCTPOEH B COOTBETCTBUM C
aJITOPUTMOM TI03TAITHOTO peleHust Mpo0IeMHOM 3a/jauu WM BBITTO/THEHUs1 yueOHoro 3afanus. [IpoekT
npe/rionaraeT  COBMECTHYIO  y4yeOHO-TIO3HABaTe/NbHYI0  [1esiTe/IbHOCTh ~ TPYIIIbl  CTY/IeHTOB,
HarpaB/IeHHYI0O Ha BBIPAOOTKY KOHILIETIIMM, YCTaHOBJIEHHWEe T1iefiel W 3a7a4, (HOpMYJTUPOBKY
O)KM/laeMbIX De3y/bTaTOB, OMpejesieHde TMPUHLIMIIOB M METOAMK pelleHHs TIOCTaB/IeHHbIX 3a/ay,
TUIaHUPOBaHKE X07la paboThI, TIOUCK IOCTYTHBIX M ONTUMAJIbHBIX PECypCOB, TIO3TAITHYIO pPeaTn3aliyio
TiaHa paboThl, TIpe3eHTalMi0 pe3y/ibTaToB paboThl, X OCMBIC/eHUe U peduiekcuto. [IpumeHsieTcs: B
OCHOBHOM /|71 [1epexo/ia KOMIeTeHLIMU Ha YPOBeHb BJafleHusl.

3. HH¢opmayuoHHO-KOMMYHUKAYUOHHble —0bpa3ogamenbHble mexHoao2uu. OpraHu3aius
oOpa3oBaTesbHOTO TIpoIiecca C TMPUMEHEHWeM  CIelMaTu3UPOBAHHBIX TPOTPAMMHBIX Cpefl U
TeXHUUECKHUX CpeACTB paboThl ¢ uHpopmaruei (MHbOpMaIMOHHYIO cpely yHuBepcuTera MOOYC
MOODLE).

6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CaMOCTOATeTbHOW PadoThl 00yJaromuXcsi

Mo pucuuruiiHe «MateMaThKa» TIpeyCMOTpPeHa BHeayAWTOpHasi caMocCTosiTelbHasi pabora
00yyaroImyxcsi, MpOBOIMMasi B BHZIe CaMOCTOSITE/IbHOTO M3y4YeHUsl JIMTepPaTypbl ¥ MH(HOPMAL[MOHHBIX
pecypcoB, a Takke B BU/Ie pellleHusi TUTIOBBIX 3a/Jjau TPY BbINOJTHEHUH KOHTPOJIbHBIX paboT.

ITpumephble KoHmpobHble pabombi (KP):

AKP Nol «J/IuHeiiHasi, BeKTOpHaA ajredpa ¥ aHa/IMTHYECKasi TeO0MeTpHs.
JuddepennnansHoe ncuucaenne @OII»

3aganme 1.
Pemmmre cucremy Tpemsi criocobamu: a) MaTpuuHbIM criocobom; 6) o ¢opmynam Kpamepa; B)

MetozoM ["aycca



HEE e

3aganue 2.

a=2; -1  b=[-2;2

1) Hatigute yrosi Mexxay Bektopamu 9 u b , ec/iu ,
[MTocTpoiiTe naHHBIE BEKTOPHI B cucTeMe KoopauHaT OXy, a TakKe BEeKTOPbI, U300paXKarolue:
2a+b ’ a-3b

2) Ykaxure cpear HWXeEINpPUBEAEHHBIX BEKTOPOB OpPTOrOHd/IbHBIE, KOJ/IVIMHEADHBIE, a4 TdKXKe

{314l D2 3. 5:(2;3;—§), d=(7; 11; 8).
KOMIIJIaHapHbIE: a=|-3;-1; 4, b—(Z, =2, 1)’ 3° 3 Berurcniure
T7I011a/b NapasiiesiorpaMma, NOCTPOEHHOT0 Ha BEeKTOpax buc.
3aganmue 3. | |
Hanmcate ypaBHeHme mnpsmoii AB | ecim Al=1;2;3] , BI-1;2;-1] . BbrumcmTh
paccTosiHue OT TOYKM A 3ToW MpsiMOM [0 TUIOCKOCTH, TIpOXOjsileld uepe3 TOUky B,
TNeprieHJuKY/ISIPHO BEKTOPY N10:-3,9,
3aganue 4.
. L 4x+2y"—4y=0
TIpuBeUTe K KAHOHMUECKOMY By U MIOCTpOiiTe KpuByto X —4X+2y —4y=
3ajganmue 5.
Breruncure nipeiesnsr: B
. 1+4x—x" . 3x-arcsin 2x li 2x—1-45
lim ——— lim =————= 1m
a) x»=X+3X"+2X" .§) x20C0SX—COS°X ;p) x-3 x=3
3aganmue 6.
) :
o oy =t
. d_ dx? . _e4x—x2 X-Cth[,b“(’
Haiigure X u O gng pyskumit: a) V= . 6) |
3aganue 7.
_2x-7
CocraBbTe ypaBHeHHe KacaTelbHOM K KPUBOM: X~4 prouke %0 =-1. Hapucymre

KacaTe/IbHYO U KPUBYIO.

3aganue 8. Boiuncimre Heorpezie/leHHble UHTerpaJibl
‘ J' 3-5x dx

1) JW1+@23xhk . 2) VEx+x2 . 3) famﬁnSxdx _—_ _;‘dx

b

3aganue 9. Boruuciure ornpeze/ieHHble UHTerPaibl

1, 45 _q
X dx f X dx
) 1 x—1

O%;OGLEI

(1—sin2x]2dx
2x 3’/2—_

1) ;2 of ;3
3apanme 10. Haiigure tutomaau ¢uryp, orpaHUYeHHBIX JUHUSAMH. B 3azaue (0) mpu
TIOCTPOEHUM JIMHWU BOCIIOJ/Ib3yiTech Tabiuieli BaKHeWIIMX KPUBLIX B TIO/SIPHOM CHCTeMe

KOOp/IMHAT:

a) Xy=6 = x+y-7=0 . 6) p’=2c0s2¢
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BHﬂaHI/le 12. BuIunc/iuTh HeCOOCTBEHHBIN HUHTErpal Wi yCTaHOBUTD €ro paCXoArMOCTb:

3aganue 11. Haiijure 1uMHY Ayry KpUBOU

0 4
x3e_x4dx _dx
e

3
1) ;2 4-xf

AKP Ne2 «®HII. InddepeniiuanbHbie ypaBHEHUI»
i z:ln(4—x2— 2)—alrcsin(Z— )
1. HalitTu u moctpouth 0071acTh ompezeneHust (yHKLUAN y y).

2. HaiijiTe yacTHbIe TPOM3BO/HbLIE TEPBOrO MOPsAAKA (DYHKLIMH:
. X+
2=3 x> —sin (P+y)+L
X—y
. =x*+y2—7* M(1;-1;2)
3. Haiigute rpaguent ckanspaoro o U=X TY —Z  y ero Mogy/ib B TOUKe T
_ 2,4 2
4. ns  byHKIMKA 2=In(2x°+3y") B Touke A(l, 1) HaliTH TNPOU3BOAHYIO B

nanpaesiennn Bektopa | =3i+2].
5. Hammcate ypaBHeHMe KacaTeJlbHOW TUIOCKOCTM UM  HOPMald K TIOBEPXHOCTU

72 1.9.0]
Z:\/9—X ~Y  BTOUKe Mi1;2;2 .
_.2 2
6. HaiiTu HauMeHbluee ¥ HauGosbllee 3HaueHue QyHKuum Z=X —Xy+2y"+2y+l
B obmacrn D X+ty=->5; x=0; y=0.
Permtsb AuddepeHIanbHble ypaBHeHUs MepBoii CTereH

A) xy'—4y—x26:0.

B)ysine =yly, y(2)=e
B) x(yz—l)dx+y(x2—1)dy=O.

Pernmth uHelHbIe HeOHOPO/IHBIe AuddepeHIIMaTbHOE YpaBHEHKe C TTOCTOSTHHBIMU
Ko3dduipeHTaMu

a) ¥ —3y+2y=(4x+9)e™ ) y'+4y+8y=(x+2)cos3x

Permmth oHOpOAHYIO crcTemy b depeHIMaTbLHBIX YpaBHEHMI:
X =6x— Y,
y' =x+4y.

AKP Ne3 «Teopusi BeposTHOCcTel. MaTeMaTHecKas CTaTUTCTUKa»

. B ypue 12 mapoB. Cpeau 3Tux mapoB 3 Genbix ¥ 9 uepHbIX. KakoBa BepOSITHOCTH TOTO, UTO
Hay/lauy BBIHYTBIH I1ap OKaXKeTcsi Oebim?

B paguoctyauy Tpu MUKpodoHa. [171 KaXI0ro 13 MepBbIX ABYX MUKPO(OHOB BEPOSITHOCTh TOTO,
YTO OH BK/IFOUEH B JJaHHBIM MOMeHT, paBHa 0,45, a s Tpetbero — 0,9. HallTu BeposITHOCTH TOTO,
YTO B /IaHHbII MOMEHT BK/IFOUeHbI 2 MUKPO(OHa.
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3. B mpopaxe umetotcs O6esble 1 KOpUYHEBBIE STilla B COOTHOLLIEHNH 2:3, prueM Tpou3BoACTBO 60%
6enbix U 71% KOPUUHEBBIX SIUL] AAaTUPYeTCsl IHEeM, Mpe/IlleCTBYIOIIMM /IHIO TIPO/IaXkH, a OCTa/IbHbIe
sira JaTUpyroTcs Oosiee paHHUMHU umcaaMu. [ToKyraTenb 3akasbiBaeT siiilia, JaTHpPyeMble JHEM,
Mpe/LIeCTBYIOLMM /IHIO MPO/jaXkH, He3aBUCKMMO OT UX LBeTa. KakoBa BepOSTHOCTb TOTO, UTO €My
MPO/I/IyT PEIIeTKy OesbIX SuLl?

4. TenedoHHasi ceTh yupexxaeHusi oocmykuBaetT 200 aboHeHTOB. BeposTHOCTb TOTO, UTO B TeueHHe
MUHYTBI BHYTPY 3TOW CeTH KTO-TO KOMY-TO IT03BOHUT, paBHa 0,7. KakoBa BepOATHOCTb TOTO, UTO B
TeueHHe MUHYTHI OyJieT 5 3BOHKOB? KakoBa BepOSITHOCTb TOTO, UTO B TeueHHe MUHYThI OyZieT He
Gosnee 5 3BoHKOB? HaiiT HavBeposiTHeIIIee YrC/I0 3BOHKOB B Te€UeHHE MUHYTHI.

5. 3agaH psij pacrnpejiesieHUs C/y4yaliHOW BenuuuvHbl X. HaliTh MaTemaTuyeckoe OXXHUaHUe,
JIUCTIEPCHIO U CpeJiHee KBaJlpaTUueckKoe OTK/IOHeHHe. [TocTpouTs yHKLMIO pacripe/ienieHusl.

{ 1 1

( ( (

6. /[l HemnpepbIBHOM Cay4yaliHOW BeJIMUMHBI 33flaHa (PYHKLMSI pacripefesieHust F [X) . Tpebyetcs

HaWTH TUIOTHOCTb pacripefiesieHust f (X] , MareMaTMuyecKoe OXXHZaHHe, AUCIIepCHUI0, CpefiHee
KBa/[paTUUeCcKoe OTK/IOHeHWe. BBIUMCIUTE BepOSITHOCTb TOTO, UTO OTK/JIOHEHWe CiaydaiHou
Be/IMYMHBI OT e€é MaTeMaTHueckoro oxujaHusi Oyjger He Oosee cpefjHero KBaZlpaTHUecKOro
oTkJioHeHUs. [TocTpouTs rpadvk QyHKIMHI.

0 x<0n
F(x)= %-(1—c052x) , OSXSE
1 ’ x>%

7. 3akKOH pacrpejiesieHus CUCTeMbl AUCKPETHBIX C/Iy4alHbIX BEeJIUUWH (X’Y) 3alaH TaOJUTIeH.

o r oo
Haiitu ko3¢ duieHT Koppensiguu 9 WM BepOSITHOCTb TOMAaJaHUsi CAy4yailHOM BeJWUYMHbI

281

B obmacts D

X Y 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<d4
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7 O]_[EHO‘—IHBIE CpeacTBa /1A MIpoBeAEeHUsA HPOME)KYTO‘IHOﬁ aTTeCTdllu1

a) Ilnanupyembie pe3yibTaThl 00yUYeHHsA M OLIEHOYHBbIEe CPe/ICTBA /I/IsA MPOBeJeHUsI MPOMEXYTOUHOH aTTeCTaljyu:
CTpyKTypHbIi
PYKTYP [InanupyeMsble pe3y/ibTaThbl
3/IEMEHT OueHouHbIe CpejCTBa
o0yueHus
KOMIIeTeHLIMK1
OIIK-1- CHOCOﬁHOCTBl-O INIPpUMEHATb ME€TOAbI MATEMATHYIECKOI'0 dHA/IM3d U MOJ€/TMPOBAHHUSA, TEOPETHYECKOI'0 U SKCIIEPUMEHTA/ILBHOI'O
HCC/IeJOBAHUAX
3HaTb - OCHOBHBIe TIONOKeHHs Teopud | Teopernuyeckure BONMPOCHI //IA 3K3aMeHa
NMHeNHOM, BeKTOpHOM anrebpel u | 1. Yro Ha3bIBaeTCA: MaTpULieli, pABHBIMU MaTPULIAMMU, IMHEHHOM KOMOWHAaIMel MaTpul], 06paTHOM MaTpuLiel,

aHaJINTUYECKOM TeoMeTpUH, TMpezesioB
Y HempepbiBHbIX (YHKLUH, Tpapuku
OCHOBHBIX 3/IeMEHTapHbIX (GYHKLUUU U

VX CBOWCTBA, OCHOBBI YHCIEHHOTO
pelLieHus TPaHCLIeHI€HTHBIX
ypaBHEHUH,

- OCHOBHBIE TeopeMbl JuddepeHLab-
HOTO Y UHTErpaJibHOTO HWCUUC/IEHUS
GyHKIMI OfHONW M HEeCKOJbKUX Tepe-
MEHHBIX, MEeTO/IbI UG hepeHI[UaTbHOTO
WCUUC/IeHUsT WCCefoBaHus (YHKLHM,

OCHOBBI YHMC/IEHHBIX METO/IOB
BBIUMC/IEHUS oripe/ie/IeHHbIX
VHTErpasos,

- OCHOBHbIE THITbI OOBIKHOBEHHBIX
muddepeHIIMaTbHBIX  YpPaBHEHUM U

METO/bI UX PelleHus],
- OCHOBHBIE TIOHSITHSI TEOPUH
BEpOSATHOCTEH 1 MaTeMaTU4ecKon
CTaTUCTUKU

PaHrOM MaTpUIIbI, OTIpe/ie/TMTeeM KBa[paTHON MaTPHILIbI, CHCTEMOH JIMHEWHBIX anreOpanuecKuX ypaBHEHUH,
OJJHOPOJTHOM CUCTEMOM TMHEHHBIX anrebpanyeckux ypaBHEHHH, pellleHHeM CUCTeMbl YDaBHEHHUH.

2. IepeuncnuTh CBOMCTBA: CyMMBbI MaTpUL], TPOM3Be/IeHUs] MaTpUL], TDAHCIIOHMPOBaHUS MaTpUL], paHra MaTpHLl,
peLIeHni 0JJHOPOJHOM CHCTeMOM TUHeHHbIX aireOpanvyeckKnx ypaBHEHUH.

3. CdopmynupoBath NpaBU/IO HaXOX/eHHst 00paTHOW MaTpuLbl, paBuio Kpamepa, Mmetoz I"aycca.

4. Uro Ha3bIBaeTCs: BEKTOPOM, PaBHBIMU BeKTOPaMH, KOJUIMHeapHbIMU BeKTOpPaMM, KOMILJIaHaPHbIMU
BEKTOpPaMH, CYMMOM BEeKTOPOB, TIPOM3Be/ileHHeM BeKTOpa Ha CKaslsip, pa3HOCTBIO BEKTOPOB, KOOp/IMHAaTaMH BeKTOpa B
6asuce, CKa/SIPHBIM MTPOM3Be/jleHHeM BeKTOPOB, BEKTOPHBIM ITPOM3Be/leHHeM BEKTOPOB, CMeLIaHHBIM [TPOH3Be/jeHHeM
BEKTOPOB.

5. ITepeuncnUTh CBOMCTBA: CyMMBI BEKTOPOB, IIPOU3BE/IeHNS BEKTOPa Ha CKassp, CKaAspPHOrO NPOU3Be/leHUs
BEKTOPOB, BEKTOPHOI'O TIPOM3Be/|eHHS BEKTOPOB, CMELIIaHHOT'0 [IPOM3Be/leHNs] BEKTOPOB.

6. CdopmynupoBaTs HeO6XOJUMOE U JOCTaTOUHOE YC/IOBHE: KOJJTMHEAPHOCTH BEKTOPOB, OPTOrOHABHOCTH
(neprieHUKY/ISPHOCTH) BEKTOPOB, KOMIIJIAHAPHOCTH BEKTOPOB.

7. 3anucarb B KOOPAUHATHOM dopMe: TMHEMHYI0 KOMOUHALMIO BEKTOPOB, CKa/IipHOE NIPOU3Be/leHN e BEeKTOPOB,
BEKTOPHOe NPOU3Be/ileHre BeKTOPOB, CMeLlaHHOe MPOU3BefleH1e BeKTOPOB.

8. 3amnmcaTb (opMyJIbl [/ BBIYMC/IEHNS: KOCHHYCa YIJla MeXK/ly BeKTOpaMH, TIJIOIIaZY apasuiesiorpaMma,
MOCTPOEHHOT0 Ha BEKTOpaX, Kak Ha CTOPOHAaX, 00beMa Tapaieenuresa, MOCTPOEHHOT0 Ha TPeX BeKTOpax.

9. Uto HasbIBaeTCs JIMHEHHBIM NIPOCTPAHCTBOM, CKa/IIPHBIM IIPOU3Be/IeHUEM, YIJIOM MeX/y BeKTOpaMH,
€BKJ/IM/JOBBIM [TPOCTPaHCTBOM, JTUHEHHBIM OIlepaTopoM, MaTpuLiel TMHeNHOI o orepaTopa;

10. CdopMymupyiiTe aKCHOMBI JITHEMHOTO MPOCTPAHCTBA, CKAJIIPHOTO TTPOU3BE/IEHUS.

11. 3anvicarh: ypaBHeHUsI KPUBBIX 2 TIOPsiZIKa C LIEHTPOM (BepLLIMHOM A/1s Tapabosibl), CMeIlleHHbIM OTHOCHUTETbHO
Hauasia KOOpZJMHaT, ¥ 0CSIMH, Nlapasile/IbHbIMA KOOPAWHATHBIM OCSIM.

12. 3anmcatb $hOpMyJIbI [ij1s1 BBIYMC/IEHNS: KOCHHYCa YI/1a MeXXly NPSIMBbIMU, PaCCTOSTHUSL OT TOUKH Jj0 TIPSIMO;
ypaBHeHHe TIOCKOCTH, TIPOXO0/siilieil uepes

— 33/IaHHYIO TOUKY ITepreH/IUKYJISPHO 33/JaHHOMY BEKTOpY;

— 33/laHHYIO TOUKY Iapasie/bHO [BYM 3a/laHHbIM HEKOJI/IMHeapHbIM BeKTOpam;

— TPpM [JaHHbIe TOUKHU.

13. 22. 3anucaTh: YCJI0BHsL, HEOOXOMMbIE U JOCTATOUHBIE [Is IEPIEeH/IUKYISPHOCTH, Napasuie/IbHOCTH,
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— COBIa/ieHus [IBYX IJIOCKOCTeH;
— repeceyeHyst JBYX MPSMBbIX;
— MPSIMOM U TJIOCKOCTH, NIPUHA/JIE)KHOCTH TIPSIMOM TIJIOCKOCTH.

14. 23. 3armcaTb: (HOpMyJIBI 7151 BBIYMC/IEHNSI KOCHHYCa YIJIa MKy MPSIMBIMM B TIDOCTPAHCTBE, MEXIY
TIJIOCKOCTSIMM, PaCCTOSIHUS OT TOUKH /10 TUVIOCKOCTH, PaCCTOSIHUSI OT TOUKH 10 TIPSIMOM.

15. 24. CxemaThueCcKy CTPOUTh: [I0BEPXHOCTb, 33/laHHYI0 YpaBHeHUeM 1 1 2 nopsiixa.

16. @Oyukuwms. Criocobsl 3aganust. O6/1acTs onpegenerysi. OCHOBHbIE 37ieMeHTapHbIe GYHKLUM, UX CBOUCTBA,
rpaduku.

17. [penen dyHkmy B Touke. [Ipesen pyHkIMM B 6eckoHeuHOCTH. OZJHOCTOPOHHUE TTPeferbl.

18. BeckoHeuHo Masibie U OeCKOHEUHO OosbIlue (DYHKIMHU, CBA3b Mex1y HUMU. CBONMCTBa 6ECKOHEUHO MaJbIX
GyHKLIUH.

19. Teopems! o ripezieniax. PackpeiTrie Heorpeie/IeHHOCTeH.

20. 3amMeyaresibHbIe TIpeZieIbl.

21. CpaBHeHYe 6eCKOHEYHO MabIX (DYHKLWH. DKBUBa/eHTHbIE OECKOHEYHO MaJibie PYHKIMH U OCHOBHbIE
TeopeMs! 0 HUX. [IprMeHeHNe K BBIUMC/IEHHUIO TIPeZiesioB.

22. HernpepbIBHOCT (PyHKLIMM B TOUKe. TOUKM pa3pblBa U UX KJIaCCU(PUKALYS.

23. OcHOBHBIE TeopeMbI 0 HellpepbIBHBIX (pyHKLMsIX. CBOMCTBA (DYHKI[MI HEelTpepLIBHBIX Ha OTPe3Ke.

24, IIpousBoHas PyHKIMU, ee TeOMeTPUUeCKUi U GU3UUeCKUil CMBICI.

25. YpaBHeHUst KacaTebHOM 1 HOpMasi K KpuBoi. JuddepeHIipyeMocTs QYHKIUU B TOUKeE.

26. [Tpou3Bo/HasE CyMMBI, Pa3HOCTH, TPOU3Be/IeHHs], YaCTHOTO QyHKLUMH. [Ipou3BOAHAas CJIOXKHOM U 06paTHOM
byHKIUH.

27. IuddepentiipoBaHie HesIBHBIX U ITapaMeTPUYeCKH 3aJjaHHbIX GyHKIMH. Jlorapudmuyeckoe
muddepeHpoBaHye.

28. [Tpou3Bo/HbIE BHICIINX TTOPSAKOB.

29. Tuddepentman dyHkmuy. I'eomeTpruueckuii cMbIca quddepeniriana. OCHOBHBIE TEOPEMBI O
muddepeHIanax.

30. ITpumenenue aruddepeHLraia K MpUOIKeHHBIM BBIUNCEHUSIM.

31. OcHoBHbIe TeopeMsl AnddepeHIaabHOr0 Ucuncnenus: Poms, Jlarpamka u Kormm.

32. IIpasusno Jlonurans.

33. YC10BUSI MOHOTOHHOCTH (PYHKLME. IKCTpeMyMbl (hyHKIii. HeobXouMoe 1 0CTaTOUHOe YC/IOBHUST
3KCTpeMyMa (pyHKIUH.

34. Haubosblnee 1 HarMeHblllee 3HauUeHUs1 (HYHKLIMYM Ha OTpe3Ke.

35. BrimykiocTs rpaduka GyHkiuy. Touku rneperriba. Heo6xomyuMoe U JOCTaTOUHOE YC/IOBUsS TOUEK reperuoba.
36. AcumnroTsl rpaduka GyHKIUH.

37. ITepBoobpa3sHasi. HeorpesiesieHHbIM MHTerpaj U ero cBoiicTsa. Tab/mija OCHOBHBIX MHTEIPAJIOB.
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38. OcCHOBHBIE MeTO/Ibl MHTErPYPOBaHUS: 3aMeHa IepeMeHHOI U MHTerprpoBaHue Io YacTsIM.
39. VHTerprpoBaHue pal{MOHaNIbHBIX QYHKIMM.
40. VHTerprpoBaHue TpUTOHOMETPUUECKHX (QYHKIIUHI.
41. VHTerprpoBaHyre HppaLoHaIbHbIX (YHKLIWH.
42. Ornpe/iesieHHBIN UHTerpasl Kak Mpefiesl MHTerpabHON CYMMBI, ero CBOMCTBa.
43. ®opmyia HetoToHa — JletibHuia. OCHOBHbIE CBOMCTBA OMpe/e/IeHHOI0 HHTerpasia.
44. BrluncrieHue onpe/ieNleHHOrO UHTerpasa (3aMeHa IepeMeHHOM, UHTerpupoBaHue 0 YacTsM).
VHTerprpoBaHue YeTHbIX U HeueTHbIX (DYHKLMM B CHMMeTPUUHBIX Ipe/jeiax.
45. HecoGcTBeHHbIe MHTErPaIbL.
46. I'eomeTpuueckuie U Gu3NUecKue MPUIOKEHHs OTIpeie/IeHHOTO UHTerpaia.
47. O6nactb onpepenenust ®HII. [peaen, HerpepbiBHOCTb. CBOWCTBA (QYHKIIWH, HEMTPEPHIBHLIX B OrPaHUUeHHOH
3aMKHYTOH 06/1aCTH.
48. YacTHble TPOU3BOZHBIE T1EPBOr0 NOPsAJKa, X reOMeTpHYecKoe UCTONKOBaHHe.
49. YacTHble IPOU3BOHBIE BBICIINUX IIOPS/KOB.
50. IuddepentpyeMocTs U 1oHbIN Avddepenian GyHKLIUN.
51. [TpumeHenue nosHoro Auddepeniana K NpUOIKeHHbIM BbIUMC/IeHUsIM. [IrddepeHiiyanbl BBICIINX
TIOPSIAKOB.
52. IIpousBoHas crnoxxHoM ¢yHkIMU. [lonHas mpor3BoAHasl.
53. VuBapuaHTHOCTL OPMBI TOTHOTO AuddepeHLiyana.
54. IuddepentipoBanie HessBHOW (QYHKIINK.
55. KacaresibHas IJIOCKOCTb M1 HOPMaJIb K ITIOBEPXHOCTHU.
56. OKcTpeMyM (GYHKLIWMH IBYX TlepeMeHHBIX. Heo0Xo1rMoe 1 JOCTaTOUHOe YC/IOBUE IKCTPEMyMa.
57. YcnoBHbIM 3KcTpeMyM. MeTo MHOXKUTe el JlarpaHka.
58. Haubosblnee 1 HaMeHblilee 3HaueHus! GYHKLMY B 3aMKHYTOH 00/1acTy.
59. [1BOliHOI MHTerpas: OCHOBHBIE MTOHATHS U OTIpe/iesieHusl.
60. I'eomeTpuueckuii ¥ GU3NUECKUM CMBIC ABOMHOTO UHTerpaa.
61. OcHOBHbBIe CBONCTBA JBOMHOIO MHTerpaia.
62. BeruncneHvie IBOMHOTO MHTerpasa B [ieKapTOBbIX KOOp/HUHATAX.
63. BerunicieHre ABOMHOTO MHTerpasa B MOMSPHBIX KOOPJUHATAX.
64. IIprno>xeHus: JBOMHOTO UHTErpasa.
65. TpoliHo UHTerpan: OCHOBHbIE TIOHSTHSI, CBOUCTBA.
66. BrlunicieHVe TpOIHOTO UHTErpasa B [1eKapTOBbIX KOOpAHUHATaX.
67. 3amMeHa repeMeHHbIX B TPOMHOM HHTerpase. BeluniciieHre TpOMHOT0 MHTerpana B WIMHPUYECKUX U
cepryeckrx KOopAWHaTaX.
68. ['eoMeTpUuecKuil ¥ pU3NUeCKUM CMBIC/, TPU/IOXKEeHHs] TPOMHOT0 UHTerpasa.
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69. IuddepentianbHble ypaBHEHWS: OCHOBHBIE TIOHSTHS. 3aiauu, MPUBO/SIME K A depeHIaTbHBIM
yPaBHEHUsIM.

70. Teopema cy11iecTBOBaHUsI M e[JUHCTBEHHOCTH pellleHus JuddepeHIManbHOr0 ypaBHeHMs..

71. YpaBHeHuUs € pasfe/AoLUMUCS [IepeMeHHbIMU.

72. OpHopopHble juddepeHLansHble ypaBHeHUs 1 nopsiaka.

73. JIvHeliHble ypaBHeHUs. Y paBHeHUs bepHyna.

74. YpaBHeHwe B MMoJHBIX U depeHranax.

75. IuddepeniiianbHble ypaBHEHHUS BBICIINMX MOPSIIKOB: OCHOBHbIE MTOHATHSI.

76. YpaBHeHus, [OMyCKarollyie MOHWKeHHe MopsiAKa.

77. JIunetinble AuddepeHIMaabHbIe YpaBHEHNS BBICIINX MOPSAKOB. JIMHeliHbIe 0ZHOPOJHBIE
IvddepeHIanbHble ypaBHeHUs 2, N-T0 NOPSJKOB.

78. Wnrerpuposanue JIOY c nocTostHHBIMU K03 dHLIEHTaMU.

79. JluHeiiHble HeopHOPOAHEIE [TY. CTpyKTYypa 0b61ero perrerus JIHAY.

80. Mertoz Bapraly IIPOU3BOJIBHBIX ITOCTOSIHHBIX.

81. WnrerpupoBanue JIHAY c noctostHHBIMHA K03 bHLIMEHTaMU 1 TTPaBOM YaCThIO CIIeLMaTbHOTO BU/IA.
82. Uuc/ieHHBIE METO/BI pellieHus! anrebpanueckux U TPaHCLIeHAEeHTHBIX YPaBHEHUH.

83. UucneHHbIe MEeTO/bI peLlleHUs OTpe/le/IeHHOT0 MHTerpa’a.

84. OnemMeHTb KOMOMHATOPYKU: TI€PECTAaHOBKH, Pa3MeIl|eHNs], COUeTaHusl.

85. OCHOBHBI€ ITOHATHS TEOPHU BePOSITHOCTE: UCTIbITaHHe, COObITHE, BEPOSTHOCT COOBITHSI.

86. [HeiictBust Haz cOOBITUSIMU. Ayrebpa COOBITH.

87. TeopeMmsb! clo’keHNsI 1 YMHOYKeHHsI BePOSITHOCTeH.

88. ®opmyia nosHOM BeposTHOCTU. @opmyiia Belieca.

89. INocnenoBarenbHOCTL He3aBUCUMBIX UcbITaHUNA. DopMysia BepHym.

90. CnyyaliHble BeJIMUMHBI, X BU/BL.

91. Psp pacripefienenusi. @yHKLMS pacripefieieHus, ee CBOiCTBa. [1/I0THOCTE pacripesienieHus1, CBOMCTBa.
92. Uuc/ioBble XapaKTepUCTUKU C/TyYaiiHbIX BEJIMUMH: MaTeMaTHUecKoe O)KHU/jaHue, AWCIepcus, cpefiHee
KBaJlpaTuyecKoe OTK/IOHEHHe.

93. HopmasbHbIM 3aKOH pacripefiesieHusi ClTydalHOW BeJTMUMHBIL.

94. CucreMmsbl CTyyaHbIX BeIMUMH. 3aKOH pacripefesieHusi. YUC/IOBbIe XapaKTePUCTUKN CUCTeMbI CTydaitHbIX
BeJIMUMH. 3aBUCUMOCTb CTy4YaliHbIX BeJTMUMH.

95. [TpesMeT MaTeMaTHUeCKOM CTaTHCTHKH. ['eHepanbHasi COBOKYITHOCTE U BBIOOpKa. BaprarioHHbIH psif.
[Monurox. I'mcrorpamma. dmMnuprveckast (yHKLUS pacrpeie/eHVsl.

96. CraTucTHUecKye OLjeHKU NTapaMeTpoB pacripefesieHus reHepaJbHON COBOKYITHOCTH.

97. CraTucruueckas rmposepka runote3. Kputepuii cornacusi. Kpurepuii [TupcoHa.
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YMmeTb - pellaThb 3aJja4yM 10 U3y4aeMbIM IMpumepHble npakmuyecKue 3a0aHus 0151 IK3aMeHa U 3a4ema:

TeopeTHUecKH pasziesiam;

- 00Cy»KaaThb CriocoOBI

3¢ GhEKTUBHOTO peleHust
muddepeHIMaNbHBIX YPaBHEHUN U UX
cucteM; orpefiensith 3¢ (GeKTUBHOCTD
pelIeHus 3a/jaud, TI0JTy4YeHHOTO C
TIOMOIIBI0 UMC/IEHHBIX METO/IOB;
pacrio3HaBaTh 3¢ heKTUBHbIe
pe3ynbTaThl 06paboTKH
JKCIIePUMEHTATbHBIX IaHHBIX OT
He3(heKTUBHBIX

31
1 2 3
1=[-1 0 |\B :‘ ‘
5 5 -3 2 -1
1. Haiitu A-B 150151 BE-A Kakoe 13 nipouv3BeieHH BO3MOXKHO: i
1 2 -2
A=|2 5 -1
3 — AT ; -2
2. Haiitut MaTpuily A yes OITpe/ie/IUTeTh. B=4A -4 ] 30
4 3 o -1 4 5
ot U afh 2 eq
AX + B =C 11 2 -3 -6 0

3. Peuth MaTpu4HOe ypaBHEHUe
4. Pemmith cucTeMy, ucmonb3ys ¢hopmyssl Kpamepa , 3atem - metozom ["aycca :

X, - 2x, +3x, =6
2x, +3x, - 4x, =20
[3x, - 2x, - bx, =06

= —
5.KosmvHeapHs! /11 BeKTOPBI I'u
C, =a+3a C =2a-¢@

|
T =(112); g =(1,2,5)

6. A(1,1); B(4,4); C(6,-2) Haiirn )
Vo
7. A(6,-2,0); B(6,3,5); C(1,9,1); [1(0,10,0) Haitti +
8. A(3,-7); B(5,-7); C(-2,5) — BepiMHbI NapasienorpaMMm. OripesienTh JIMHY AUaroHanei.
9. MlaH TpeyronbHUK C BepiimHamu A(-4, -3), B(-5, 0), C(5, 6). Halitu yron mexxay meauadoii A/l u Beicotoit AE.
10. CocraBuTh ypaBHeHHUe TJIOCKOCTH, TIpoxosieii uepe3 Toukd M(1,-1,-2), P(3,1,1) neprieHAUKY/ISPHO K IJIOCKOCTH
x-2v+3z-5=0

11. Hatiti paccrosinue ortouku [1(4,3,0) no ruiockocTH, ipoxozsimeit uepe3 Touku A(1,3,0), B(4, -1, 2), C(3,0,1).
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X v 7z
C ] 7 — —_t —+ — :]
12. Omnpenenuts yroa Mexay IVIOCKOCTSIMU 2x- y+3z+7=0 u 1 -2 3 .
13. TIpH KAaKOM 3HaueHMM MapameTpa M IUIOCKOCTH . Zv+4z+5=0  Sx+(3-m)y+(m+35)z=0
rapasjieybHbI?
14. OnpepfenuTs TUIT KPUBOM BTOPOro MOPsAKa U OCTPOUTE!
Xy X0y
v =4- x° E+T:] e T:] p =2cosqg 0 =1-sing
a). - ; 6). ; B). ;T) )
Sx-y-9=0

o i Y- +1=
15. HamnucaTh napameTpryeckoe U KAHOHMYECKOe ypaBHeHUs NPSIMO [x+y-2z+1=0
16. Yepes Touky A(3, 1, 0) mpoBecTH TMpsMy0, TapayieJbHYIO TIIOCKOCTSM
x+2v+1=0

|2x+y-4z+2=0
X =241,y =3t- 2,z =-Gt+1  [4x-y-5z+44=0

17. [lokasaTb MepreHAUKYISPHOCTb MPSMBIX
[x+3y+z+2 =0

| PO T _ . b — —__ 7
18. Haiitu yros Mexxay NpsiMbIMU mysdze =0 =245, y=-t42, 7=t~

=1

— =

v
+ =+
-2

L |

-Vt 3+ T =
19.. Onpegenuts yroya Mexzay rI0OCKOCTSMU 2x- y+3+7=0 u
x+2 v r-1

-3 4 o, XS y=d+lz =47

20. Joka3atb, UTO NpsiMble 2

21. Tlpym kakOM 3HaYeHWM IapameTpa M IJIOCKOCTU

rapasjieybHbI?
22. Onpefenurs TUII IOBEPXHOCTU U IIOCTPOUTH:
Xy oo Xy 1 Xy
, 2 pd 4t o P SNy Sy
LoZz=4-x" ., 9 4 25 .3 9 4 25 .4 9 4
RO
- = 4

23. BeluncuTe npejiesib:

repecekaroTcs.
X-2y+4z+5=0 " SX+(5-m)y+(m+5)z =0

3x+5v-z2-5=0
- nu

- =

72
25
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

o l+dx- o _3x-arcsin 2x . Af2x-1-4/5
lim—— lim ——M lim
a) X3 +2xT .g) CUCOSN-COS X gy ] x-3
dv | x =cig2t,
_. L= R | s =Inl e |
Haiire X ps GyHKLWMiL: a) y=e © 6 Intsin 2t}
e 3+ {(1-4)"
+ . .
Bbrumcmth: a) ¢ Y- '! 6) 1-1
. . 1- cosx
. L |51n 3x cos Sxdy .|7{Y Tsinx)
Haiitu HeomipeZie/IEHHbIM MHTeTpal: a) -« , 0) ’ .
Vo xdx
BBLIUNC/IUTB OTpefieNieH e nuaterpan = Y4 F 5
1
|1-'L\' -arcsin xdx
BbIUMC/IUTE ONpefiesieHHbIN HHTerpan .
5 5 x =4, v =4x
Haiiti mutomaab GUrypbl, OrpaHMUeHHOW JIMHHUSIMU: -
-1 1 1 1
[dv [ fdx+ fdv [fdx.
3MeHHUTD MOPSAI0K UHTErPUPOBaHHUSI R b
. dxdy .
“7 D:x=y=yl-x, xz0
.:. ...' + 22
Bomncmrs | N Y
U=qy9-x -y +(x-v)

Haiity 1 moctpoutk 06/1aCTh orpesieneHust GYHKLMN

5 5 z=x"Iny- sin2xy.
Haittu nonHeii auddepeniman QyHKIUU: il -

HaiiTi yacTHBle NMPOU3BOJHBIE TEPBOrO MOpsiiKa (QYHKLMU:

F=5x"y +infx+4y)

dx.

B)

i

I:' 2x +5) e"dx
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[TnaHupyemMble pe3y/bTaThl
o0OyueHust

OueHouHble cpejCTBa

| S s
o =40 + W
35. Hanmcatb ypaBHeHHe KacaTelbHOM IJIOCKOCTA ¥ HOPMaJIU K [MOBEPXHOCTH - B TOuKke (3, 4, 5).

N T T RTE
36. VccnepoBaTh Ha SKCTPEMyM (DYHKIMIO £ A 2'\"} _I'J’

wcos” xdv <lv? s lldx  vio) =
37. PemwTe 3agauy Komm: yeos®xdy =iy + Udx , ylo/ =0

38. Hatigute o6iiiee peitienue avddepeHI[HaTbHOTO YPaBHeHMUs Ay' + y' =e°~
39. PeiTh OIHOPOZAHYIO crcTeMy AndepeHLIMaTbHBIX YPaBHEHUH:
[x" =Gx - v,

i_ vo=x+ 4w
40. Ipu mocTaBke ¢ 3aBozia Ha 6a3y 1000 pajuoNpUEeMHUKOB, y 55 BBIIIINA U3 CTPOst jamiibl. HaliTi BEPOSITHOCTD TOTO,
YTO B3SThIN HayJjauy MPUEeMHUK Oy/IeT UCTIPaBHBIM.
41. TIsTHaALATh 3K3aMeHALMOHHBIX OWJIETOB COZlepXKaT I0 2 BOTPOCa, KOTOpbIe He TOBTOPSIFOTCS, SK3aMeHYIOUHCS
3HaeT TOMBKO 25 BonpocoB. HalTy BeposiTHOCTE TOTO, UTO 3K3aMeH OyZeT cfiaH, ecy Jjis 3TOro A0CTaTOUHO OTBETUTD
Ha /iBa BOIpoca ofiHoro ousera.
42. [IpyHMMaeM BepOsITHOCTH POXKZEHHs Majbulka M JleBOUKM paBHbIMM. HaiiTu BeposiTHOCTB TOro, uto cpeau 10
HOBOPOXX/IEHHBIX 6 OKa)KyTCsl Ma/IbuMKaMHu.
43. [1aH 3aKOH pacrpe/iesieHusi AUCKPETHOM C/yyailHOW BeJTMUWHBI:

X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIUMC/IUTh ee MaTeMaTH4ecKoe O)KUZaHUe, JUCTIEPCHIO U CpefiHee KBaJpaTHyeCcKoe OTK/IOHEHHe.
44. [1aHa $yHKLs pacrnpe/iesieHrsl HelpepbIBHOW CTy4yaitHOM BeTMuMHbI X

[ 0 npu x<0
10,25 (x+3) npu 0<=x<=l
F(x)= | 1 npu x=>1
Haiiti nnotHOCTh pacnpefenenus f(x), mocTponTs ee rpaduk, BePOSTHOCTD TOMNaaHus B 3a/jaHHbINA nHTepBan [0,5;
T
2], Mx, Dx, o
45. 3afaHo pacrpe/iesieHre BepOsITHOCTel AMCKPeTHON IByMepHOM C/Ty4aiiHOM Be/IMUMHBIL:
Y\X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaliTi 3aKOHBI pacripe/ie/ieHusi COCTaBJISFOIMX, K03 dUIMeHT Koppesisiyy
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CTpyKTypHBII
3/1eMeHT

[Tnanvpyemble pe3y/bTaThl

OueHouHble cpejCTBa

o0OyueHust
KOMIIeTeHLIMK1
46. ITo BBIOOPKe TpU 3a/JaHHOM YPOBHE 3HAYMMOCTH a =005 poBepuTh N0 Kputeputo [lnpcoHa rumoresy o
HOpMa/IbHOM paclipe/ie/ieHMM TreHepajbHOW COBOKYNMHOCTH. B cjlyuae NpUHATHS TUIIOTe3bl O HOPMalbHOM
pacripesie/leHll  HaiiTH /IOBEpUTe/IbHbIE MHTepBabl /Uil MaTeMaTHuecKoro OXujaHus U U CpejHero
KBA/[PaTHUeCKOro OTK/IOHeHns ! mpu ypoBHe HajieKHOCTH y=1-a
X 4 7 10 13 16 19 22 25
n 6 11 14 22 20 13 9 5
47. V13 HopMa/ibHOM reHepaibHOM COBOKYITHOCTH M3B/ieueHa BbIOOpPKa 00beMa n =15 :
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyercsi py ypoBHE 3HAUMMOCTH =005 TIPOBEPUTH HYJIEBYH0 THIIOTe3y H,:0" =0, =35 , TIDUHSB B
. , H :o #35 H :o' =55 H @« <55
KauecTBe KOHKYPMpYIOLlell THUMOTe3bl: a) I , 0) ! WA I
3aBHCHMOCTH OT MOJTyYeHHOro 3HaueHus 7 '
Bnagets - IPaKTUYeCKUMU HaBbIKaMU ITpumepHble npukaadHbie 3a0ayu U 3a0aHust

WCTI0/Ib30BaHUsI MaTeMaTHdeCcKuxX
MOHATHI U MeTOI0B (M3y4aeMbIX
pas/iesioB MaTeMaTHKK) TP pellieHnn
NIPUKJ/Ia/IHBIX 3a/ia4;

- HaBbIKAMH 0000ITIeHUsS pe3y/IbTaTOB
pelleHusi, pe3ybTaToB 00paboTKu
CTaTUCTUYECKOTO IKCTIePUMEHTA;

- cnocobamu OL|eHUBaHUS 3HAUUMOCTH
¥ TIPaKTHUYeCKOW TIPUTOZHOCTH
TIO/TyYeHHBIX Pe3y/IbTaToB

3agavya 1. 3aBUCHMOCTb IyTH OT BpPeMeHM IpU TPSIMOJIMHENMHOM [BWKEHMM TOUKH 33/jaeTcsl ypaBHEHHEeM

1., :
s=—t +2t"- 3
3 i

= , rae

BpemMeHH | =4c

3apanme 2. CocTaBbTe aArOPUTM pelleHHs JIMHeHHOTrO0 OJHOpPOAHOro JAuddepeHIMalbHOIO YpaBHEHUS C
TIOCTOSIHHBIMU K03 duiieHTaMu.

3apganue 3. IToproroBbTe oTBeThl Ha Bompocekl K VI3 Ne 8: UTO 3HAUMT OLeHUTH reHepajbHble MapaMeTphl M0
BeiOOpke? CdopMmynupyiiTe orpezieieHHe TOUeUHOM oOLeHKHA. OrpefendTe CMelleHHble W HeCMelleHHbIe,
3pdekTrBHbIe W He3(heKTHBHBIE, COCTOSITe/IbHbIE W HECOCTOsITe/IbHbIe OLIEHKM TeHepalbHBbIX I1apaMeTpOB.
[TpounnrocTpupyiTe omnpesesieHUss TeOMeTPHUUEeCcKH. 3amnuilInTe pacueTHble (OPMYJIBI AJIsi CIPYIIIMPOBAaHHBIX M

5

— IIyTb B M, d — Bpems B C. Brrunciute ee CKOPOCTh U YCKOpeHre B MOMEHT

HEeCTPYIIMUPOBAHHBIX JAAHHBIX: BEIDOPOUHOTO CpeHEro X (YKaXuTe ero BepOSTHOCTHBINA CMBIC/); BHIODOPOUHOM
macriepcu Dp. Kak OLIeHWTh MaTeMaTHueckoe OXKHZaHWe IO BhIOOpOUHOUW cpefHeidi? OljeHUTEe JUCIIEPCHI0 TI0
vcnpaBieHHOW fucriepcud. KakuMu SIBASIIOTCS TOUeUHble OLIEHKM MaTeMaTU4yecKOro OXKUZAAHUs, AWUCIepCUd U
CpeJHero KBaZIpaTMUHOTO OTK/JIOHEHWs: CMEIeHHBIMM WA HeT, 3(QQeKTUBHBIMU WM He3DHEeKTUBHBIMHY,
COCTOSITeIbHBIMU UJIH HECOCTOSITeTbHBIMU?

38}[8‘—[3 4. ,HJ'[H N3yUeHUA KOJIMYECTBEHHOI'O IMpPK3HAKa k n3 FEHepaﬂbHOﬁ COBOKYITHOCTH HK3BJIeU€Ha BLIGOpKa
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CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLINU

[TnaHupyemMble pe3y/bTaThl
o0OyueHust

OueHouHble cpejCTBa

Ao X
! ' obsema Il | MMeloILjast IAHHOE CTaTUCTUUeCcKoe paciipeiesieHue.

1). ITocTpoiiTe MOMUTOH YacToT.
2). IocTpoiiTe sMmpruecKyro GyHKLMIO pacIpesieneHusl.
3). ITocTpoiiTe rUCTOrpaMMy OTHOCHUTEJ/IBHBIX YacTOT.

4). Hailigure BBIOOpOUHOE CpefHee X

, BbIOOPOUHYIO [UCIIEPCHIO , BbIOOpPOUHOE cpefHee

KBaJpaTUyeCkKoe OTK/IOHeHHe
OTKJ/IOHEeHH e 3

, UCTIDAB/IEHHYIO JUCIIEPCHI0 ¥ HCTIPaBJeHHOe CpeHee KBajjpaTHUecKoe

5). IIpy /JaHHOM ypOBHE 3HAYMMOCTH '
pacrpe/iesleHUY reHepabHON COBOKYITHOCTH.
6). B ciyuae MpUHATHUS TUIOTe3bl O HOPMaAbHOM paclipefie/leHUM HaliiuTe [0BepUTe/bHble UHTEepBasbl [JIs1

npoBepbTe IO KPUTEPUIO HI/IpCOHa TUTI0TEe3y O HOPMa/IbHOM

MaTeMdTHU4YeCKOro OXXuJaaHuda o

" CpelHer0 KBaJpaTU4eCKOro OTK/IOHEeHUSA

]

TIpY /JaHHOM YPOBHE HaJ|e’KHOCTH

y=l-a . (IIpunsTh . =001 ).
X 9 13 17 21 25 29 33 37
n 5 10 19 23 25 19 12 7

OIIK-3 - Ccrmoco0OHOCThIO l'[pPlOﬁpETaTb HOBbI€ MaTEMdATHYE€CKHE U €CTECTBCHHOHAYYHbIE€ 3HAHUSA, UCITI0/Ib3yH COBPEMEHHbIE 06pa30BaTEJ'leble "

HH(OpPMaLIOHHbIE TeXHOJIOTHH

3HaThL

- OCHOBHBIE TIOHATHSI W  METO/IbI
MaTeMaTU4YeCKOTO  aHa/iu3a: TeopuH
Tpe/ie/IoB U HeNpepPLIBHBIX (PYHKIUH,
nvddepeHITMaTEHOTO Y UHTErPA/IbHOTO
vcuricieHuss GYHKUWA OAHOW U He-
CKOJIBKMX repeMeHHbIX, TEOpUH
OObIKHOBEeHHBIX  JudepeHIaTBHBIX
ypaBHeHUM U cucteM guddepeHIIdaTb-
HBIX YPaBHEHUI;

- OCHOBHBIE TIOHSITHS U METO/Ibl TEOPUH
BEPOSATHOCTEHN U CTAaTUCTHUECKOTO
aHa/mM3a pe3y/IbTaToB JKCIIePUMeHTa

1. ®OpMy/NHUpPOBKH OCHOBHBIX TeopeM (CBOWMCTB, NMPU3HAKOB H3y4YaeMbIX TOHSATHUH, HeOOXOJ¥WMble W [JOCTaTOUHbLIe
YCJIOBHSI) B M3yuUaeMbIX pasjesax Kypca.
2. MeTo/ibl PaCKpBITHSI Heompe/le/leHHOCTeH, BBISICHEHNST HeMPePhIBHOCTU (YHKLMK OFHOW TIepeMeHHOH.

3. Aroput™M TIpUO/IVDKEHHOTO BBIUKMC/IeHHST (GYHKUIWKA C TOMOIIbI0 JuddepeHnrana; HamMCaHUS ypaBHEHUS
KacarebHOU NpsiMoii (TI7I0CKOCTH).

4. ANITOpUTM TOJTHOTO MCCJIeJOBaHUsT (DYHKLH.

5. MeTo/b! BbISICHEHUSI K/1aCCOB MHTErprpyeMbIx (YHKIMH, a TakKe MeTO/bl HelloCPe/ICTBEHHOI'0 HHTeIPUPOBaHUs U
VHTerpUpOBaHHUsl OCHOBHBIX K/1aCCOB (DYHKIUH.

6. Crioco0bI BBISICHEHUSI CXOAUMOCTH HeCOOCTBEHHBIX UHTETrPajIoB.

7. O61yto cxeMy MOCTPOEHUsI KpaTHBIX MHTErPajioB U CBeJeHHs UX K TIOBTOPHBIM.

8. CriocoObl HaXOXK/|eHUSI TIOTPEIHOCTH B TMPUOJIM)KEHHBIX BBIUMCIEHUSIX KODHS YPAaBHEHWs W OTpejesieHHbIX
HHTerpasos.

9. OcHOBHBIE C1I0CO0OBI CTATHCTHUECKOM MTPOBEPKU TMITOTe3, BHISICHEHUSI JOBEPUTE/ILHBIX UHTEPBAJIOB /115l TTapaAMETPOB
pacrpesieneHusl.
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CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLINU

[TnaHupyemMble pe3y/bTaThl
o0OyueHust

OueHouHble cpejCTBa

10. MeTo/1bI IPOBEPKH JIOTTY1IIEHNs] OLIMOOK MePBOT0 WM BTOPOTO PO/ia TP MMPOBEPKE CTATUCTUUYECKUX THITOTe3.

YmeTb

- KOPPEKTHO BLIPaXkaTh U
apryMeHTHPOBaHHO 000CHOBLIBATh
TIO/TO’KEeHHs TIpeIMeTHOM 0b61acTr
3HAHWS U METO/I0B MaTeEMaTUUECKOTO
aHasmM3a il IOCTAHOBKY U PelleHust
KOHKDETHBIX TIPUK/IaJHbIX 3aay

IpumepHble npakmuueckue 3a0aHus u 3a0a4yu
3apanue 1. CocTaBbTe aJrOPUTM PELLeHHUd ..... 3aZauul.

[.2
3apanue 2. BerunciuTe NpuOIKEHHO Y = X npu x = 1,03.
li arcsin(2x - 4)

3agaua 3. Beruncure nipefiesn o npaswity Jlonurans X~ 2 x*- 4
3apganue 4. ChopMyupyiiTe HeOOXOAMMOE YC/IOBUE IKCTpeMyMa (PYHKIMU OJHOM IMepeMeHHOM.
12

V=24 —
i x° -4

3apaua 5. VccnenoBaTh (GYHKIHIO U TTIOCTPOUTH €€ rpaduk:
3apava 6. KakoB reomeTpu4eckuil CMbIC/ ONpeJie/IeHHOr0 MHTerpasna oT ,ZLaHHOI/I (YHKLMM B JaHHOM WHTepBaje B
JleKapTOBOM cHUCTeMe KOOpJHHAT?
3aganue 7. YKaxuTe BepHOe yTBepKAeHHe 0 PYHKIMU ABYX IepeMeHHbIX:
a). TpajiieHT TeprieHIUKY/IspeH KacaTeabHOM I/I0CKOCTH;
0). TPaiveHT SABISIeTCS TIPOM3BOAHOM T0 HAMPABIeHHIO;
B). TPaJiIeHT SIB/ISI€TCSI KacaTeJbHOM K JIMHUM YPOBHS;
T'). TPaZIeHT OTpe/ieNisieT HalpaB/ieHne MaKCHMaIbHOW CKOPOCTH U3MeHeHUs! (DYHKLMH.
3apanmue 8. Ykaxure JIOXKHOE yTBepK/ieHe 0 QYHKLIWY JBYX MepeMeHHbIX:
a). HerpephbIBHas GyHKLWS Beerga auddepeHLpyema;
6). byHKLus, UMeroLIas Ipezies1 B Touke M, MO)KeT ObITh pa3pbIBHA B 9TOM TOUKe;
B). y auddepeHIpyeMoit GyHKLIUHN CYIIeCTBYIOT YaCTHbBIE TIPOU3BO/IHEIE;
T'). U3 HellpephIBHOCTH YaCTHBIX MPOM3BOJHBIX B TOUKe M ciiefiyeT nuddepeHIPyeMoCTb PYHKIMU B 3TOM TOUKe.
3apauva 9. /IByms MeToZaMu MpoBe/ieHbl U3MepeHUst OJHOM U TOM e (hH3HUecKoi BeIMunHbI. [lo/rydeHs! ciefyrorime
pe3y/bTaThl:
a) B mepBoM ciiyvae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
6) Bo BTOpOM Ciyuae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MosXHO 1 cuuTaTh, YTO 00a MeToZa 00eCreurBalOT OJMHAKOBYI0 TOUHOCTb H3MepeHUH, ecyd IPHUHATH YPOBEHb

o=

3HAaUMMOCTH 005 » IMpenmonaraeTcsi, 4To pe3y/bTaThl W3MEPEHUH pacrpefie/ieHbl HOPMalbHO U BBIOODKH

He3aBHCHUMBI.

Bnagets

- HaBbIKaMH HCIO/Ib30BaHUS JIOTUUECKU
BEpPHO, apr'YMeHTUPOBAHO U SCHO CTPO-
UTb YCTHYIO U IIMCbMEHHYIO peub Ha
DYCCKOM $I3blKe, TOTOBUTb U peZaKTu-

ITpumepHble npakmuueckue 3a0aHus
3apanmue 1. [TopasmbisiiTe:
1) BepHo /i1, uTO CymMMa, Pa3HOCTD U TIPOM3Be/ieHre IBYX YeTHBIX QYHKIUI eCTb YeTHas (PyHKIUS?
2) Kakoii, B cMbIC/Te UeTHOCTH, OyZeT QYHKIWS, paBHas MPOM3BeIeHHUI0 (CYyMMe) BYX HeueTHBIX QYHKIMN?
3) CyujecTByioT i (DyHKIMK, obpaTHbIe camuM cebe (TIpU JJ0Ka3aTebCTBE BCIIOMHHUTE MPE/JIOKeHNe 0 rpapukax
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CTpyKTypHBII

[Tnanvpyemble pe3y/bTaThl

3/IEMEHT OueHouHble cpejCTBa
o0OyueHust
KOMIIeTeHLIMK1
poBaThb  TeXHHUUECKWE  TEKCThl  C | 0OpaTHBIX (yHKLWI)?
MaTeMaTHUYeCKOlM CUMBOJMKOM WA 4) Moxert /i ueTHast QyHKIUSI OBITb CTPOrO MOHOTOHHOM?

dhopmynamu, MMybIMYHO TIpE/ICTaBIISITh
COOCTBEHHbIE M W3BECTHbIE HAYUHBIE
pe3y/bTaThl, BECTU JAUCKYCCHHY;

- HaBbIKAMHU U METO/TUKaMH 0000ITIeHHST
pe3y/bTaToOB pelleHws,
9KCTIePUMEHTAIBLHOM [IeATeTbHOCTH

- HaBbIKAMU ITOCTPOEHUS U PelleHuns]
MaTeMaTH4ecKUX Mojenei
MIPUK/IaJHBIX 3371ay;

- criocobaMu OLIeHMBAHUST 3HAUMMOCTH
Y TIPaKTUUECKOH MPUTOAHOCTH
TMOJTYYeHHBIX Pe3yJ/IbTaTOB

3ajganue 2. CucremaTr3upyiite 1 00001uTe BCe KIIFOUEBbIe TIOHATHS M MPHEMbI pellleHHsl TUIOBBIX 33Jay 110 TeMe
«[TpousBogHass» u «IIpyMeHeHHe TPOM3BOAHON TpH MCC/iefoBaHUM (yHKLMM». PesympraTr odopmuTe B BHIE
TabULBL.

3aganue 3. CHUMUTe BU/I€OPOJIMK Ha TeMy «f] Haydy Bac pellaTh 3aJ,auu 10 TeMe...». [IpuMepHBIi CITUCOK TeM:

1) [deiicTBUS HaJ, KOMIUTEKCHBIMI UMC/IaMU B pa3Hoii opMme.

2) BrunciieHue nipefienioB (GyHKLMU OJHOI IepeMeHHO}A.

3) Pertenuie 3a/1au Ha MCCIeA0BaHMe HEIPEPBIBHOCTH QYHKIMU U XapaKTepUCTHKe TOUEK e€ pa3pbiBa U T.J.

3apaua 4. [151s1 pelileHus 3aJ,auM c/ieslaiiTe cxeMaTHYeCKUH YepTeXX U MoayuuTe (yHKIMOHANBHY0 3aBUCUMOCTb T10
yKasaHuIo K 3aziaue. Haiigure o6s1acTb onpe/iesieHus 3Toi GYHKIMH M0 CMBICTY 3afaui. Beruncivre 3HaYeHMs 3TOH
(GYHKUMM TIpU TPeX Pa3NUuHbIX 3HauUeHUsIX apryMeHTa. Vccieayiite GyHKUHIO Ha HauboJbllee ¥ HaMMeHbLIIee
3HaueHHs1. OTBeTbTe Ha BOIIPOC 3a7lauy.

«CeueHune TOHHeJISI UMeeT GOPMY TPSIMOYTOJIbHHKA, 3aBepILIeHHOT0 MOJMyKpyroM. Ilepumerp ceuenusi 18 m. Ilpu
KakKoM paJyce TOMyKpyTa MJIOIa/Ab ceueHus OyeT HaubombIe?»

5

O603HaubTe pajuyc MOAyKpyra yepes | ceueHus Kak GyHKIpio ot |

5 =5(r)

3apaua 5. Ha Kakoif BeICOTe T Hafi LIeHTPOM KDPYTJIOro CToJIa PaJyca a CieflyeT TIOMeCTUTh JIaMITy, UTOOBI
OCBEIL|eHHOCTh Kpast cTosia Oblia Hanbosbiei? (CaMoCTosITe/IbHO MPOaHaIM3uPOBaTh CPe/CTBA (3HAHUS, METO/[bI)
KaKOro pas/iejia MaTeMaTHKH MOTPe0yrOTCs [1s pellieHus! JaHHOW 3a/jaun).

Y BbIpasuTe 110/ b

n =35 9 - ¥ =190 o
3agaua 6. ITo BEIOOpPKe 00BEMA HaljieH cpeqHUi Bec T WU3/1eJT1i, U3TOTOB/IEHHBIX Ha TIEPBOM
CTaHKe; 1O BBIOOpKe 06bemMa m =40 HakJieH cpegHUil Bec y =180 I' U3/le/IUii, U3rOTOBJIEHHBIX Ha BTOPOM
DXI=70y DYl =802

CTaHKe. FEHepaJILHbIe AWCIIepCHUU U3BECTHBI:

o =001
~ TIpOBepHTH
a) H :MUX .J =M '-¥I.'
6) H :MX)>Mly)

. TpebyeTcsi ipy ypOBHe 3HAUUMOCTH

H :MIXI =My

HyJIeBYI0  THUIIOTe3y MpU  KOHKYPUPYIOLEeH  TUIoTe3e

>
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0) ITopsifok MpoBe/jeHUsI MPOME)XYTOYHOHM aTTeCTallH, I0Ka3aTe/Il ¥ KPUTEePUH OLleHHBAHNA:

[IpomexxyTouHass arrectayuss IO JuUCLUIUIMHE «MareMaTvka» BK/IHO4aeT TeopeThYecKue
BOTIPOCHI, TIO3BOJISIFOLMiE OLIEHUTb YPOBEHb YCBOEHUsl OOy4YarOIIMMKCS 3HaHWK, M TIpaKTUYeCKue
3a/jaHusl, BBISB/SIIOIIME CTeleHb C(OPMHPOBAHHOCTU YMEHWM U B/aJleHuM, MpPOBOAUTCA B (opme 2
5K3aMeHOB U B (popme 1 3ayera.

OK3aMeH 110 JJAHHOW JAUCLIUIIMHE TIPOBOJUTCS B YCTHOM (hopMe To 3K3aMeHal[MOHHBIM OusieTam,
K&Kl U3 KOTOPBIX BKJItOUaeT 1 TeOpeTHUYeCKUI BOMPOC U [jBa NPAKTUYECKUX 3a/laHus.

IToka3aTe/siu ¥ KpUTepUH OL|eHMBAaHMSA 3aueTa:

- 7 cAaYM 3aveTra OOydarolMiics TMoKasbiBaeT cHopMupoBaHHOCTH KomrieTeHiud OITK-1 u
OIIK-3, cTyJeHT [0/DKeH TIoKa3aTh 3HaHWS Ha YPOBHE BOCIIPOM3BeleHUs U 00bsCHeHUst MHpOpMaLvy,
VIHTeJIJIeKTya/IbHble HaBbIKW pellleHus 3aay;

- 3a4eT He C/JA@H, eC/IM pe3y/bTaT 00yuyeHUs: He [JOCTUTHYT, 0Oyuarol{uiics He MOXKeT IOKa3aThb
3HaHWSI Ha YPOBHe BOCIIPOM3BeJeHUss W 00bsACHeHHs1 UWH(OpMaMM, He MOXeT II0Ka3aTh
VIHTeJ/U/IeKTya/IbHble HaBbIKW pellleHNs IPOCThIX 3ajau.

IToxa3aTe/nn U KpUTepUH OLleHMBAaHUA JK3aMeHa:

— Ha OLEHKY «OTJMYHO» — OOydYarluiics J/IeMOHCTpPUDYeT BBICOKHI  YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIWH, BCECTOPOHHee, CHCTeMAaTHUecKoe W TAyOOKoe 3HaHHe yuyeOHOTO
MaTepHasa, CBOO0/IHO BBITIONHSIET MpaKTUYeCcKUe 3a/jaHust, CB0O0/IHO omepupyeT 3HaHUSIMH, YMEeHHUsIMHU,
TIpUMeHsieT UX B CUTyallUsX MOBBIILIEHHON CJI0KHOCTH.

— Ha OLIEHKY «XOpOLI0» — 0OyUarouiicsi IeMOHCTPUPYeT Cpe/iHHI ypOBeHb CPOPMHUPOBAHHOCTH
KOMITeTeHL[Mi: OCHOBHBIE 3HAHWs, YMEHHUs OCBOEHBbI, HO JOMYCKAalOTCS He3HauuTesbHbIe OIIMOKH,
HETOYHOCTH, 3aTPyZHEHUs MpPY aHaJIUTUYEeCKUX Orepalysix, MepeHoce 3HAaHWM U YMeHWM Ha HOBBIE,
HeCTaH/apTHbIe CUTYaL|1H.

— Ha OLEHKY «y/l0BJIETBOPHUTE/JbHO» — OOYyYalolLUiCs [JeMOHCTpHpPYeT IOPOroBblil YpPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHLIMIA: B XO/le KOHTPOJBbHBIX MEPOTPHUSTHI [OMyCKAlTCS OIINOKH,
TIPOSIB/ISIETCST  OTCYTCTBUE OT/E/IbHBIX 3HaHWM, YMeHW, HaBBIKOB, OOYYarOLIUICA UCIIBIThIBAET
3HauMTe/IbHble 3aTPYAHEHUs MPY ONepUpPOBAHMY 3HAHUSAMM M yMEHWsSIMU NPU UX IlepeHOCe Ha HOBble
CUTyaL1H.

— Ha OIIeHKY «HeyAOB/IETBOPUTE/IbHO»— 00YUaIOI[UICS 1eMOHCTPUpPYeT 3HaHusl He Gosiee 20%
TEOPeTHYeCKOro  Marepuana, JIOMyCKaeT  CyIeCTBeHHble  OIIMOKM, He MOKeT TIoKa3aTb
VIHTeJIJIeKTya/IbHble HaBbIKM PelleHHs NPOCThIX 3a7,a4 WM He MOXKeT I10Ka3aTh 3HaHWS [ja)Ke Ha YPOBHe
BOCITPOUM3Be/ieHUs1 U 00bsiCHeHUs1 HHpOpMaLWH.

8 YueOHo-MeTOAHUECKOEe U HH(OPMALIHOHHOE 00ecreueHne JUCHUILTHHBI (MOAYJI1s)

a) OcHoBHa#s /iMTEparypa:

1. IHunaues B. C. Bricias maremaruka: yuebnuk / B.C. IllunaueB. — MockBa: UH®PA-M,
2019. — 479 c. — (Buiciiee obpa3oBanue). — www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekct: snektpoHHbIi. - URL: https:/new.znanium.com/catalog/product/990716. — Pexxum
JIOCTYyTIa: /ISl aBTOPM3. TI0/Ib30BaTeiei.

2. Maremartuka: yueb. mocobue / FO.M. lanmnos, JIL.H. Xyp6enko, I'.A.HukonoBa, H.B.
HuxkonoBa, C.H. Hypuesa ; mnog pex. JI.H. )Kyp6enko, I'.A. HukoHoBoil. — MockBa: UH®PA-M,
2019. — 496 c.— (Bwiciiee obpa3zoBanue: BakanaBpmar). - ISBN 978-5-16-102130-9. - Tekcrt:
snekTpoHHbI. - URL: https://new.znanium.com/catalog/product/989799. — Pexxum poctymna: ajis
aBTOpU3. TI0JIb30BaTesIen.

0) lonoiHUTe/IbHAsS JTUTEPaTypa:

1. Teopusi BeposiTHOCTEM M MaTeMaThyecKasl CTaTUCTHUKA: YuebHoe mocobue / Buprokosa JI.T.,
bobpuk I'.M., MarBeeB B.U., - 2-e u3m. - Mocka: HUI] MHO®PA-M, 2017. - 289 c. (Beiciiee
obpa3opanue: bakamaBpuar) ISBN 978-5-16-011793-5. - Tekcr: anektpoHHbid. - URL:
https://new.znanium.com/catalog/product/370899.— Pexum focTyma: /151 aBTOpHU3. MO/Ib30BaTesiei.

2. MaremMaTHKa B TIpuMepax U 3ajjavax: yue0. rmocobue / O.M. [lertspesa, JI.H. XKyp6enko, I'.A.
HukonoBa, H.B. HukonoBa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. — 372 c. — (BeIiciuee


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

obpasoBanme: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: snektponHbii. — URL:
https://new.znanium.com/catalog/product/989802.— Pexxum focTymna: [/ aBTOPU3. T10/Ib30BaTeei.

3. @uxrenronpl, ['M. OCHOBBI MaTeMaTHMUeCcKOTO aHaim3a: yueOHWK: B 2 uactax / .M.
®uxrteHronbl]. — 11-e u3g., crep. — Cankr-ITetepOypr: Jlansb, [6. r.]. — Yacth 1 — 2019. — 444 c. —
ISBN 978-5-8114-0190-1. — TeKcCT : 3/1eKTPOHHBIH // JneKTpOHHO-0ubmoTeuHast cucrema «JlaHb» :
[caiiT]. — URL: https://e.lanbook.com/book/112051 . — Pexum jJocTyna: [Jas aBTOPHS3.
T10JIb30BaTesen.

4. ®duxrenrosbl], ['M. OcHOBBI MaTeMaTU4YeCcKOro aHaau3a: ydeOHMK: B 2 uyactsax / [.M.
®uxrenronbl. — 10-e u3g., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. — 464 c. —

ISBN 978-5-8114-0191-8. — TekcT: 371eKTPOHHBIN // D/IeKTPOHHO-O0MbO/MoTeuHasi cucreMa «JIaHb» :
[caiit]. — URL: https://e.lanbook.com/book/115730 (mata obpamjerus: 06.10.2019). — Pexxum
Jl0CcTymna: Jiisl aBTOPU3. M0/Ib30BaTe el.

5. lIumaveB B. C. 3ajauHuk 1o BeIciiedl Maremaruke: yued. mocobue / B.C. IIumaueB. — 10-e

u3f., crepeotun. — Mocka: MH®PA-M, 2020. — 304 c. — (Bwiciiee obpa3oBanue). - ISBN 978-5-
16-101831-6. — TekcT: anekrpoHHbId. — URL: https:/new.znanium.com/catalog/product/1042456

B) MeTouecKHe yKa3aHHUA

1. AbpamoBa, 1.M. DnemMeHTbl BEKTOPHOU anreOpbl U aHaIMTUYEeCKON reoMeTpun: MeTouueckrie
yKasaHus JJ1 CTyleHTOB I Kypca Bcex crienuansHocTer. — MI'TY, 2008. — 16 c.

2. AkmaHoBa, 3.C. Heonpegenennsiii unterpan: Terpagb-koHcnekT — MI'TY, 2008. — 23 c.

3. BaxpyueBa, MN.A. Kpusble u mnosepxHOCTU 2 mopszaka. IlomspHas cuctema KOOpAVHAT.
[Tpaktkym — Marautoropck: I'OY BIIO «MI'TY um. I'"'1. HocoBa», 2009. — 19 c.

4. T'opsiueBa, H.A. Teopust (QyHKLMII KOMIIJIEKCHOTO INepeMeHHOro: MeTojnyeckre yKasaHUs U
BapUaHTbl MHAUBHU/YalbHbIX 33laHUW [/1s1 CTY/IEHTOB BCeX creluanbHocTeld — Marnutoropek: 'OY
BITIO «MI'TY um. I''11. Hocosa», 2011. — 28 c.

5. I'paueBa, JI.LA. OripejeneHHbld HWHTerpas: MeTOAUYEeCKHe YyKa3aHUsi [Jid CTy[eHTOB —
Marnutoropck: I'OY BIIO «MI'TY um. I'.'1. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.LA. DneMeHThl JMHENHON anreOpbl, BeKTOPHOW asreOpbl W aHAJIUTUUECKOU
reoMmetpun: YuebHoe riocobue. - Marautoropck: I'OY BITO «MI'TY um. I'.1. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JIabopaTopHbIii PaKTUKYM 10 cTaTUCTHKe ¢ ipuMeHeHrneM EXCEL: Metof. ykas.
JUisi 1abopaTopHBIX paboT 10 MaTeMaTH4ecKoW crtaTucTuke.- Marauroropck: 'OY BITIO «MI'TY um.
I''1. Hocosa», 2009 — 40 c.

8. MN3ocoB A.B. I'apmoHnueckui aHanv3: MeTopnueckue ykKasaHUsl M BapUaHThbl 3a/laHAN IS
CaMOCTOsITe/IbHOM PaboThl M KOHTPOJISE 3HaHUM cTyeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, U.A. Cobwitist 1 BeposiTHOCTh. YacTe 2: Metog. yka3. - Marauroropck: ['OY
BIIO «MI'TY um. I'.1. HocoBa», 2010. — 25 c.

10. Masiuenko, E.II. TIlpousBogHas u guddepentman GyHkimd. [IpakTWKyM.- MarHMTOropck:
oy BIIO «MI'TY um. I''1. HocoBa», 2010. — 38 c.

11. Masiuenko E.II. WccnepmoBanne QyHKUMM M nocTpoeHue rpagukoB. [IpakThkym. —
Marnutoropck: I'OY BIIO «MI'TY um. I''1. HocoBa», 2011. — 20 c.

12. CaBymwkuHa H.®. Kombunaropuka. CobObiTvie u BepositHOCTh. Yacte I: KombuHaTopuKa.
Anrebpa cobbiTuii: MeToA. yKa3aHUs MO AWUCLUIUIMHe «MaremaTuKa» AJisi CTyleHToB | Kypca Bcex
criequanbHocTen. — MI'TY, 2007. — 17 c.

r) J/IeKTPOHHBbIE PeCypChbI:

1. AxkmaHoBa 3. C. HeorpejeneHHbll UHTerpasi: OT TEOPUU K MpaKTHKe [ DneKTpOHHbIN pecypc]:
yuebHoe mocobue / 3. C. AkmaHoBa ; MI'TY. - Maruuroropck: MI'TY, 2015. — 1 371€KTpOH. ONT. AUCK
(CD-ROM). — URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true. — MakpooObekT. — CBejeHUsI
JoctynHbl Takke HAa CD-ROM.

2. AHanuTtnueckasi reoMeTpusi [OneKkTpoHHbIN pecypc]: mpaktukym / T. I'. Kysuna, O. C.
Awnppocenko, T. B. Mopo3oga, O. B. ITetpoBa; MI'TY. — Maruutoropck, 2010. — 114 c. : wi., Tabn. —
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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://e.lanbook.com/book/112051
https://new.znanium.com/catalog/product/989802

URL: https:/magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/
1/1068918/313.pdf&view=true. - MakpooOBeKT.

3. AnucumoB A. JI. Marpuisl. Onpegenureni. CUCTeMbI IMHEHHBIX anreOpanueckrx ypaBHeHHUH
[DnekTpoHHBIM pecypc]: yuebHoe mocobue / A. JI. Auucumos, T. A. bonaapenko, I'. A. KameHeBa ;
MI'TY. - Marautoropck: MI'TY, 2017. - 1 snektpoH. onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/
1/1139107/3361.pdf&view=true. - Makpoo6bekT. - ISBN 978-5-9967-1000-3.

4. bonpapenko T. A. VHTerpanbHOe ucurcieHre (PyHKLMY OHOU IepeMeHHOM [ D/1eKTPOHHBI
pecypc] : yuebHoe iocobue / T. A. borgapenko ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 3/1eKTpoH.
ont. auck (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true. - Makpoo6bekT. - ISBN 978-5-
59967-1001-0.

5. BbyneiueBa C. B. MaremaTuKa: rpe/iesibl 1 HepepbIBHOCTb (DYHKLMK O/JHOW TlepeMeHHOM.
[MpakTuKyMm [DneKTpoHHbIN pecypc]: yue6Hoe nocobue / C. B. BynbiueBa; MI'TY. - MarHuToropck:
MI'TY, 2017. - 1 snektpoH. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/
1/1138500/3338.pdf&view=true. - Makpoo6bekT. - ISBN 978-5-59967-1002-7.

6. boikoBa M. B. [IuddepeniianbHble ypaBHeHUs: [DneKTpoHHbIN pecypc] : yuebHoe mocobue / M.
B. BeikoBa, H. A. KBacoga, H. Y. Kumatikuna. - Marautoropck: MI'TY, 2012. - 1 5/1eKTPOH. OMNT. AUCK

(CD-ROM). - URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true. - MakpooObeKT.

7. W3ocoBa JI. A. OCHOBBI MaTeMaTHUeCKOT0 aHa/iv3a [D1eKTpoHHbIN pecypc] : yueGHoe mocobue.
Y. 1. JuddepenmanbHoe ucurcieHre GyHKLMK ofHOM niepemeHHoM / JI. A. V3ocoBa, JI. A. I'pauesa ;
MI'TY. - Marautoropck : MI'TY, 2015. - 1 snekTtpoH. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/
1/1123913/1400.pdf&view=true. - MakpooOBEKT.

8. Koporeukas B. A. ®yHKI[UM HECKO/IBKHX TTepeMeHHbIX [D/1eKTPOHHBIN pecypc] : yueOHOe
nocobue / B. A. Koporernikas, FO. A. N3BekoB ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 a51eKkTpoH.

ont. auck (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true. - MakpooObeKT.

9. Teopwusi BeposITHOCTeN M MaTeMaTU4eCKasl CTaTUCTHKA: IeKTPOHHOe yueOHOe rocobue u
MPAaKTHUKYM C jabopaTopHbIMU paboTamu [DnekTpoHHbIN pecypc] / A. B. 3ocos, JI. A. M3ocoBa, JI. A.
I'paueBa, E. M. I'yruna. - Marnutoropck : MI'TY, 2013. - 1 snekTpoH. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/
1/1118948/931.pdf&view=true. - MakpoOOBEKT.

ITporpamMmMHoOe oGecrieueHue

HanmeHoBaHue <
1o Ne norosopa CpoK [enCTBHUS JINLEH3UN

MS Windows 7
Professional(anss  |1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Office 2007 |, 135 o7 17.09.2007 6eccpouHo
Professional
77ip cB000/IHO pacrpocTtpansiemoe I10 06eccpoyHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0eccpoyHo
MS Office 2003 |\ 435 o 17.09.2007 Geccpouro
Professional
Bpaysep Yandex |cBobogHo pacnpoctpansemoe 10 06eccpoyHo
bpaysep Mozilla
Firofox cBobOoiHO pacripocTtpaHsiemoe 10 beccpouHo
FAR Manager cB00OO0IHO pacrpocTtpansiemoe I10O O6eccpoyHo
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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
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
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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=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=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=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=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.

ITpodeccnonanbHpIe 6a3bl AAHHBIX U HHGOPMAMOHHBIE CIPABOYHbIE CHCTEMBI

Ha3ssanue kypca CcblIKa

HanmonaneHas MH(pOPMaLMOHHO-aHa/IUTUUeCcKast
cucremMa Poccuiickuii  MHZEKC ~ HAy4YHOrO
uutrpoBanus (PVHIT)

URL: https://elibrary.ru/project risc.asp

NudopmanonHasi cucreMa - EauHoe okHo goctymnalURL: http:/window.edu.ru/

K MH(GOPMAlLIMOHHLIM pecypcam

[TouckoBass cucrema Axazemuss Google (Google|URL: https:/scholar.google.ru/

Scholar)

OnektpoHHas 0a3a mnepuoanyecknx wusganui East|https:/dlib.eastview.com/

View Information Services, OO0 «/IBUCx»

denepanbHOe rocy/apCTBeHHo® OroKeTHOE URL: htto://www1.fips.ru/

yupexeHve «DenepabHbIMA UHCTUTYT

TIDOMBIIIIJIEHHOW COOCTBEHHOCTH»

Poccutiickas ['ocypapcTBeHHast 6ubmoTeka. |https://www.rsl.ru/ru/4readers/catalogues/
Karasioru

OnekTpoHHbBIe pecypchbl budbmmoreku MI'TY um. I'..|http://magtu.ru:8085/marcweb2/Default.asp
Hocosa

MesxayHapo/iHasi HayKOMeTpuueckasi pedepaTUBHast
Y TIOJIHOTEKCTOBass 0a3a JAHHBIX HAyUHBIX W3JAaHUN
«Web of science»

MexxayHapoaHasi pedepaTHBHasi U TIOJHOTEKCTOBast
crpaBouHasg  0a3a  JAHHBIX ~ HAYYHBIX  M3JAHUI

http://webofscience.com

http://scopus.com

9 MaTepua/IbHO-TEXHHYECKOe o0ecrieuyeHne JUCIHUIIUHBI (MO/Y/Is1)

MaTepI/IaJ'[bHO-TEXHI/I‘-IeCKOE obecrieuenue JAVCHUIT/IMHBI BK/TFOUAET:

Tun ¥ Ha3BaHUWe ayIUTOPUU OcHaleHue ayIuTOpUA

YuebOHbIe ayIuTOpUM nns | [Jocka, My/ibTUMe/IMMHbIe CPe/ICTBA XpaHeHUs], repefiaul U
TIPOBe/IeHUsT 3aHSITUM JIEKLMOHHOTO | TpeJcTaB/ieHus WHpopMaLun

TUIA

YueOHbIe ayJuTOpUM nns | [locka, My/IbTUMeIUMHBIN [TPOEKTOP, SKpaH

TIPOBE/IEHUsT TIPAaKTHUUeCKUX 3aHsATHH, | KoMruiekc MeToanyecknx pa3paboTok (pa3gaTouHoro
TPYNNOBBIX U WHAUBUAYalbHBIX | MaTepuasna U MEeTOAUUeCKUX YKa3aHUM) U\UIU KOMILIEKC

KOHCY/IbTallid, TeKyIlero KOHTPOJIS
Y IPOMEXXYTOYHOU aTTecTalyy

TeCTOBBIX 3a/|JaHU /11 IOATOTOBKY U NPOBe/IeHHs
TIPOMEXYTOUHBIX U PYOe)KHBIX KOHTPOJIeH

[MomelljeHHs1 /1T CaMOCTOSITE/TbHOM
paboThl yuarmxcs

[TepconanbHble KoMMbiOTepHI ¢ naketoM MSOffice, Beixomom
B IHTepHeT U C ZIOCTYIIOM B 3/IeKTPOHHYIO MH(POPMALOHHO-
obpa3oBareyibHYI0 Cpe/ly YHUBEPCHUTEeTa

[TomerieHue  [yisi  XpaHeHUsT |
MPo(UIAKTHUECKOTO  00CTYyKMUBaHUSI
yueOHOro 000PY/J0BaHMS

[Tkadw! g1 XpaHeHUsT yueOHO-MeTOAMUECKON
JIOKyMeHTal[iH, yuebHOTo 060py10BaHUsS U yueOHO-
HaTJIIAHBIX 0COOUH
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