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PABOYAH NMPOTIPAMMA JTACHHITITHHBI
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Hanpagnenue noarotoskn

27.03.04 —¥Yupasiaenne B TEXHHYECKHX CHCTEMAX

[Tpoduie nporpaMme

Cucremsl 1 CPEACTBA ABTOMATHIANIN TEXHOJIOIHYMECKHX HPOLECcCOB

Yposens BricHiero obpatosanus — faKajaspuar
IIporpamma noAroTOBKH - AKAAEMIMecKHi bakanaspuar

Dopma obyueHms
3A0MHAN

MHCTUTYT ecTeCTBOIHAHMA W CTAHJIAPTHIALMH

Huctaryr
Kaenpa Bricureit mateMaTHKn
Kype 152

MarHuroropes
2016r.



Pabouas nporpamma coctannena na ocnose ®1'0C BO no HANPaBJIennIo noarotTosk 27.03.04

Ynpanienue B TEXHHUECKHX CHOTEMAX, yraepuaennoro npukasom MOuH P® or 20.10.2015 1,
Ne 1171.

Pabouas nporpamma pacemotpena u onobpena na sacesanuu Kaenpsl Buicweii  mamemamuru
«I» cenrnbps 2016 1., nporokon Ne 1. @:[

3an. kadenpoii /' E. A. Ilysankosa /

(ngdinmcs)

Pabouyas nporpamma onoGpena Metommueckoii koMuecuedi Hucmumyma eemecmsosnanus

CRaHOaPMUsayuL «S» centabpa 2016 r., nporokon Ne 1.

{H, KO, Meaun /

CornacoBaHo:

3as. kaenpoii Aemomamusuposanneix cucmem ynpasnenis

M / C.M. Angpees /

(nodnucs)

PaGouas nporpamma coctapnena:  gouent Kadh. Bricmeit matemartnicu, Kyﬂ

%;«_& +—" | EM. Maneko /
nch)

v

Peuensent: nouent xad. IMpuxnannoii MaTematiky n unpopMarkny, K:?:M,H.

E/ / ' { JL.B. CmupHoga /
Thodaics)
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/I | IpOrpamMmel H3MEHEHUSY/ I0NOTHEH s 3aceanus Ka(pe,u}')oﬁ
Kapeape
1 8 AKTyaIn3anus yueGHo-MeToaudeckoro u | 05.09.2017
MH(OPMAHOHHOTO 06ecredenHs 07;;/
JUCILHILIHHED nporokon Nel
2 AKTyanusaumus yueGHo-MeToMueckoro | 05.09.2018
oGecrneuenus nportokon Nel &Y/
3 8.9 AKTyalIH3alms cBeeHuti 0 yueGHo- 03.09.2019
METOIHYECKOM H MATEPHALHO- npotoxon Nel J’
TEXHHYCCKOM 00ECTICHEHHH AU CIUIITHHEI I/’/ ‘
b |
4 | 8,9 | AKTYQTM3alMs CBEAEHHE 0 yuebHo- 01.09.2020
METOIHYECKOM H MaTepHaIbHO- nporokos Nel ‘
TEXHHYECKOM O0eCreyeHHH AHCIHIIHHb] ’
e




1 Llesii 0CBOEHUS AUCLIUTIUHBI

LensiMu 0CBOeHMs AUCLUTITMHBI «MaTeMaTHKa» SIBJISIeTCS:
BbIPA0OTKA Y CTYZEHTOB yMeHHs IPOBOJUTH MaTeMaTHYeCKWM aHalv3 TMPUKIaJHbIX (MHXeHepHBIX
3a/lau) U OBJaZieHWe OCHOBHBIMHM MeTOJaMU WCC/e/OBaHMs U pelleHus TakKuxX 3afiau; obyueHue
CTY/IEHTOB MCIIO/Ib30BaHUIO MaTeMaTHUeCKWX MeTOZ0B MOZeIUpOBaHUsl TPHUKIaJHbIX 3a7ay,
CBSI3aHHBIX C CUCTeMaMH aBTOMAaTW3alluy, yrpaB/eHUs, KOHTPOJIsI, TeXHUUECKOT0 AUarHOCTHPOBaHHUS
¥ MH(POPMALMOHHOTO 00ecrieueHws, X MPOeKTUPOBaHWEeM, MO/Ie/TAPOBAHIEM U UCC/Ie/JOBaHUEM.

2 MecTo JUCIMIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpamMMbl
MOATOTOBKHY CIel{HaInucTa

HOucturivia B1.6.9. «MaremaTtuka» BXOAWUT B 0a30ByH0 uacTh Osioka 1 obOpa3oBarenbHOM
TIPOTPAMMBI.

I v3yuyeHus: JUCLIMIIIMHBI HEOOXOUMBI 3HAaHUSI U YMeHHUs1, CHOPMHUPOBaHHbIE B pe3y/ibTaTe
W3yUYeHUU [JUCLIMIUTHH: «AJrebpa M Hauajia aHaiu3a», «['eoMeTpusi» B 00bEMe MpOrpaMMbl CpeiHei
IIKOJIBI.

OcBoeHue JJAHHOMW AWCIMIUIMHBI TPe/Tio/iaraeT, uTo B pe3y/ibTaTe U3yueHus IIKOJBLHOTO Kypca
MaTeMaTHMKH OO0yuJarol[uiics uMeeT C(HOPMHUPOBAHHOE TIPeJCTaB/ieHMe O MaTeMaTHKe Kak
YHUBEpPCA/IbHOM $I3blKe HaykKu, 00 HesX M MeTOoflax MaTeMaTHKH, BJa/ileeT MaTeMaTUyeCKUMH
3HAaHUSIMM W yMEHHUSIMH, COOTBeTCTBYIOIIMMH @DeflepabHOMY KOMIIOHEHTY TOCYZApCTBEHHOTO
craHzgapta oOiero o0Opa3oBaHWs, WMEeT pa3BUTOE JIOTUUECKOE MBbIIIJIeHHe, MPOCTPAHCTBEHHOEe
BOOOpa)keHHe, 00/1a/1aeT BLICOKUM YPOBHEM a/ITOPUTMHUECKOU KY/IbTYPBbI.

JvcuuruivHa siB/ISIeTCS TIPe/IIIeCTBYOEH [7Ist U3yUeHUs JUCHUTUIVH: (DU3MKa, XUMUS, U [Ip.

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

B pe3synbrate ocCBOeHMs JUCLUIUIMHBI «Marematuka» oOydarouuiicsi [o/mpkeH 0071aaTh
C/IeYIOIIMMY KOMIETeHLIUsSIMU:
CTpyKTypHBII
3/1eMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHus
KOMITeTEeHIIUU
OIIK-1 - crioco0HOCTHIO NIPe/ICTAB/IATh afieKBaTHYK) COBPEMEHHOMY YPOBHIO 3HAaHHI HAyYHYIO
KapTHHY MHMpPa Ha OCHOBe 3HAaHHMA OCHOBHBIX I0/10)KeHHH, 3aKOHOB M MeT0/{0B eCTeCTBeHHbIX
HAayK ¥ MaTeMaTHKHU
3HaThb - OCHOBHBI€ IIOHATHA U METOAbI MaTeMaTHUUYeCKOI'O aHa/I134a,
- OCHOBHbIE€ TIOHATUA W METOABbI TEOPHU BEpOHTHOCTEI‘/JI N CTAaTUCTHUUYECKOI'0 dHa/IM3a
pe3yJ/bTaToB YKCIIepUMeHTa
YmeTtb - KOPPEKTHO BbIPaXKaTh M apr'yMEHTHPOBAHHO 0OOCHOBLIBATH MOJIOXKEHHSI ITPeAMEeTHON
00/1aCTH 3HAHUA U METOJOB MaTeEMATNUUYECKOI'0 dHd/I1M3a /1 ITIOCTAaHOBKU W DEIIEHWA KOH-
KpeTHbIX NPUKJIAHbIX 3a/1a4
B]‘[aAETL - HABbIKAMU HCII0JIb30BaAHUA JIOTUYECKHW BEPHO, daPI'YMEHTUPOBAHO WU ACHO CTPOMUTH YCT-
HYIO U IIMCBMEHHYIO p€Yb Hd PYCCKOM A3bIK€, TOTOBUTH W PE€AAKTHUPOBATH TEXHUYECKHE
TEKCThI C MaTeMaTUYeCKOH CUMBOIMKOM WM (OpMyiamMH, yOJUUYHO TPeCTaB/sTh Co0-
CTBE€HHbIE Y M3BeCTHbIE HayUHbIe Pe3y/IbTdaThl, BeCTHU JUCKYCCHU;
- HaBBIKaMHW W MeETOJHUKaMH 0606H_leHI/IH pe3y/IbTaTOB pelleHusd, 3KCHepHMeHTaHbHOﬁ
AedaTeJJbHOCTU
OIIK-2 - crioco0HOCTHI0 BBIAB/IATH €CTeCTBEHHOHAYYHYH CYLJHOCTH NP00J1eM, BO3HUKAIOIIUX
B X0/ie IpodecCHOHA/IbHOM /lesTe/IbHOCTH, IPUBJ/IEKATh /ISl HX pellleHHsl COOTBEeTCTBYHOIIUN




CTpyKTypHBII
3/1eMeHT
KOMITeTEeHIIUU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

(u3nKo-MaTeMaTHUeCKHi anmapatr

3HaTb - OCHOBHBIE TIOJIO’KeHHS JIMHEHHO, BEKTOPHOM a/reOpbl ¥ aHA/TMTUUECKOM T'eOMeTpHH,
- OCHOBHBIE TIOJIO’KEHHS TEOPUH TTPeZie/IoB 1 HelPepbIBHBIX (PYHKLIWH,
- OCHOBHBIE TeopeMbl AuddepeHIUanbHOT0 U UHTeTrPaibHOT0 UCUMCIeHus1 QYHKLUN Ofi-
HOW M HECKO/JBKUX TlepeMeHHBIX, MeTOoAbl JuddepeHLHaTEHOTO  UCYUCTeHUs
vccneoBaHust QyHKIMM,
- OCHOBHble TUITbl OOBIKHOBEHHBbIX JU(depeHIMaNbHBIX ypaBHEHWH W MeTOAbl MX
peLeHus],
- OCHOBHbI€ TIOHSITHSI TEOPUY BEPOSITHOCTEN M MaTeMaTHUeCKON CTaTUCTUKU

YMeTs - NpUMeHsSTb MeToAbl AuddepeHaTBEHOTO UCUMCIIeHUs I UCC/IefoBaHus (PyHKIUN
OJHOU U JIBYX IepeMeHHbIX;
- BBISIBJIAATB, CTPOUTH U PelaTh MaTeMaTHUeCKre MO/Ie/U MPUK/IaJHbIX 3a/ay;
- 0bcyaath criocobbl 3QQEeKTUBHOrO pellleHus 337lad, pacro3HaBaTh 3(MHeKTHUBHbIE
pe3yabTaThl OT He3thheKTUBHBIX

Bnazgets - HaBbIKaMH [TOCTPOEHHS U PellleHHs] MaTeMaTHUeCKUX Mo/ierel PUKIaZHbIX 3a7ay;

- crocobamu OLIEHUBAHUSA 3HAUMMOCTH M TTPAKTHUECKOM TIPUTOJHOCTH 10y YeHHBIX
pe3yJIbTaToOB




4 CTpyKTypa H Co/iep>KaHue JUCLUIIMHBI

OO6111ast TPYA0EMKOCTh AUCIUITMHBI COCTaB/IsieT 15 3aueTHBIX equHMLl, 540 akajl. u., B TOM YKCJIe:

— KOHTakTHasi paboTa — 67 akasi. 4acoB:
— ayaurtopHas — 60 akaz. yacos;
— BHeayJuTOpHasi — 7 akaj. yacoB
— camMocTosTebHas paborta — 456,5 akaj. yacos;
— TIOATOTOBKA K 5K3aMeHy — 8,7 aka/. yaca,
— TIOArOTOBKa K 3ayery — 7,8 akaj,. yaca.
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Pa3gen 1. D/ieMeHTHI IMHEHHOM, BEKTOPHOU a/iredpbl U aHA/IMTHYECKOH reoMeTPUH
1.1. JluHeiiHas anrebpa: Matpuiel U febicTBuss Han| 1 | 2 2/N2 | 10,5 |- camocTosiITe/TbHOE U3yueHue - KOHCY/IbTal[AX M0 OIIK-1-
HuMu. Ormnpefenurend KBaJpaTHBIX MaTpull, paHr JITepaTrypbl — COCTaB/IeHUE petrenuto KP Nel, 3yB,
MaTpuLbl, oOpaTHasi MaTpuiia. Metoz I'aycca peleHUs KOHCITIeKTa «/Joka3aTe/bCTBO - poBepKa KoHcrekta  |OIIK-2 —
CUCTEM  JIMHEMHBIX  anreOpanuecKux  ypaBHEHHUH. CBOWCTB OIpeie/uTes», Nel «CBoiicTBa 3yB
Teopema Kponekepa-Karnenimu - BbInosiHeHHe KP Nel oTipe/ieJIUTesIs»,
- TIpOBepKa BBIMNOJIHeHUS
(petienust) KP Nel
1.2 BektopHas anrebpa: JidHeWHble W HeyivHedHbIe| 1 | 1 1/A1 5 |- BoimonHeHue KP Nel «JIuHeliHas,|-  KoHcynbTaiuu  110|OITK-1-
orepalyy HaJ, BeKTOpaMHy U UX CBOUCTBA. BeKTOpHasi anrebpa v aHanmutrueckast | pereHrt0 KP Nel, 3yB,
reoMeTpHusl. OuddepeniinanbHoe |- mpoBepKa petieHus KP |OTIK-2 —
ncumcaenre ®OI1» Nel (4acTh — BeKTOpbI)  [3yB
1.3. AnanmuTuyeckass reoMeTpus Ha IUIOCKOCTU U B| 1 | 1 1/n1 5 |- BoimonHeHue KP Nel «JIuHeliHas,|-  KoHCyqabTauuu — 1no|OITK-1-
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TIPOCTPaHCTBe BeKTOpHasl anrebpa v aHanuThueckasi |pereHnto KP Nel, 3yB,
reoMeTpUs. IuddepentanbHoe|- rpoBepka pemtenusi KP|OINK-2 —
vcurcienve ®OIT» Nel (yacThb — aHaIUTHY.|3yB
reom.)
HToro no paspeny 1|4 4/14 | 20,5 KP Nel, KOHCIIEKT
Pa3pen 2. BBejeHre B MaTeMaTUueCKHH aHA/IU3
2.1. Tlpemen wu HemnpepbiBHOCTb (yHKUMM ofHou| 1 | 1 1 5 |- BemosiHeHue KP Nel «JIvHeliHasi, |- KOHCY/IbTALAU 110 OIIK-1-
repeMeHHON BeKTOpHas anrebpa u aHanuTrueckas | pereHnto KP Nel, 3yB,
reoMmetpusi. AuddepeHuanbHoe - npoBepka pewtenus KP |OITK-2 —
ucurcienue @OID» Nel (uacTh — ripefienibl,  |3yB
Heripep.)
2.2. KowmmnekcHble uuncsa. Pemenue anrebpanueckux| 1 | 1 1 5 |- BemosiHeHue KP Nel «JIvHelHas, |- KOHCY/IbTaLWU 110 OIIK-1-
ypaBHeHuH Haz nosieM C BeKTOpHasl anrebpa v aHamuThueckasi |perieHnto KP Nel, 3yB,
reometpus. [IuddepenHuansHoe - npoBepka peiienusi KP |OITK-2 —
vcuurcienve ®OIT» Nel (yacTh — KOMILJIEKCH. |3y
YHCa)
HToro no paspeny 1]2 2 10 KP Nel
Pazpgen 3. luddepeHuunaibHoe HcUUCIeHHe (PYHKI[UM 0/JHOM NepeMeHHOU
3.1. OmpepeneHne TPOW3BOAHONW (YHKIMU B TOouke.| 1 1 5 |- camocTosiTesibHast paboTa ¢ - KOHCY/IbTaL[M! 10 OIIK-1-
Ouddepenuyan, €ero  reoMeTpUYeCcKUu CMBICII. JIUTEepaTypoi — KOHCIIEeKT «3ajauy, |pemieHnto KP Nel, 3yB,
['eomeTprueckuii 1 MeXaHWUYeCKUM CMBIC/T TIPOU3BOHOM. MIPUBOJALLVE K [IOHATHIO - npoBepka perenus KP |OIIK-2 —
[TpaBuna auddepeHLpoBanus ¥ Tab/uiia MPOU3BOJHBIX TIPOM3BOJHOM», Nel (mpou3BOAHBIE), 3yB
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- BbIniosiHeHHe KP No 1 MpOBepKa KOHCIIeKTa
3.2. NuddepeHiypoBaHie HesiBHO U TMapametrpuyecku| 1 | 1 1 5 |- BbmonHeHue KP Nel «JIunHeliHas, |- KoHCYy/bT. o pemt. KP|OITK-1-
3a/laHHbIX GyHKIMM. Jlorapudmuueckoe BeKTOpHas anrebpa u aHanuTuueckasi|Nel, 3yB,
IddepeHLIpoBaHe reoMeTpus. IuddepentanbHoe |- mposepka pemieHust KP |OINK-2 —
vcuucienue G©OID» Nel (uacTb — oCTpoOeHue |3yB
rpadvkoB QyHKIIMH)
3.3. Uccnemoanue GpyHKIM ¢ romMorsio auddeperiu-| 1 | 2 2/12 5 |- BoimosiHeHHe KP Nel - KOHCYJIbTAI[|H 110 OIIK-1-
a/IbHOT'O WCYUC/IeHHUS petienrto KP Nel, 3YB,
nposepka KP Nel ONK-2 =
3yB
HTroro no pasaeny 4 412 | 20 KP Nel, koHCHIeKT
HToro ycraHoBouHasi ceccusi 1|10 10/M6 | 50,5 KP Nel
Pa3fien 4. UnTerpanbHoe ucuKrc/ieHUe (PyHKIIMY OJHOH nepeMeHHOM
4.1. TlepBoobpa3Has ¢yHkims. Heoripenenenserid unte-| 1 | 3 2 30 |- BBITO/THEeHHE KP Ne2|- koHcybT. 110 peut. KP  |OIIK-1-
rpasl ¥ ero OCHOBHbIe cBoiicTBa. Tabsuila HeorpejesieH- «HeonpeeneHHsIil U onpesienieHHbIN | Ne2, 3yB,
HBIX UHTEerpasioB WHTerpasm - nposepka peutenus KP |OITK-2 —
No2 (Hemocp. UHTErp.)  [3yB
4.2. OCHOBHBIE MeTO/Ibl UHTerPUPOBaHUS 113 4/13 | 30 |- BeimonHeHue KP Ne2 - KOHCy/bT. 1o peut. KP|OIIK-1-
«HeonpeeneHHslil U onpefiesieHHbIN | Ne2, 3YB,
WHTerpam - nnpoBepka pemtenuss KP |OIIK-2 —
Ne2 (4acTb - MeTO/IbI 3yB
VHTerpUpPOBaHUs)
4.3. OrnpefenieHHbIl UHTerpal. 3ajauM, npuBojsinye k| 1 | 4 2/N1 | 28,5 |- BBITIO/THEHHE KP No2(-  koHcymbTauguu 1o |OIIK-1-
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TIOHATHIO OTIpeZie/IeHHOro uHrerpana. @opmysa Heroto- «HeoripeneneHHbiii U oripefiesieHHbIH | pelieHrt0 KP Ne2, 3yB,
Ha-JlelibHura. CBoiicTBa. MeTo/bl MHTEeTPUPOBaHHUS WHTerpasm - nipoBepka peruenus KP|OITK-2 —
No2 (omipesi. uHTErpaa)  |3yB
HToro 3uMHAA Ceccus 110 8/M14 | 88,5 3auer OIIK-1,
OIIK-2 — 3yB
4.4. TTpunoxkeHus: onpe/ie/IeHHOr0 UHTerpasna 1] - 1 41 |- BBITIOJIHEHHEe KP Ne2 |- KoHCynbT. 10 pemt. KP|OIK-1-
«HeonpefeneHHsli U onpesienieHHbIN | Ne2, gll‘glK 5
UHTEerpam; caMoCT.  U3yueHue|- ripoBepka peleHus KP ayB
JIMTepaTypel - KOHCIEKT Ne2 (4acTb TNPUIOXKEHUS
«IIpunoxxenus OTpe/ie/IeHHOTr0 | OTIP.UHT)
HHTerpasa»
4.5. HecobcTBeHHble uHTerpanbl. [Ipu3Haku cxogumo-| 1 | - 1 50 |- BeimonHeHue KP Ne2, - KoHcysbrayuu 1o |OIIK-1-
CTH. - CaMOCTOATe/IbHOE n3yuenue perieHuto KP Ne2, 3yB,
svrepatypbl: KOHCreKT «[IpusHaku|- mnpoBepka KP Ne2|OIIK-2 —
CXOMMOCTH HecoOCTBEHHBIX | (UaCTh HecoOCTB. [3yB
HWHTErpaioB» VIHTerpaJibl)
-[IpOBepKa KOHCIIEKTOB
OIlK-1,
NToro nernss ceccus 1] - 2 91 JK3amMeH OIIK-2 -
3yYB
Pazpgen 5. luddepeHunaibHoe ucuucIeHHe PyHKI[UI HeCKO/IbKHX nepeMeHHbIX (PHIT)
5.1. OmnpegeneHvie OCHOBHbIX TMOHATUNA. [lpemen wu| 2 | 1 1 10 |- CaMoCTOAITe/IbHOe v3yueHue |- poBepka KoHcriekta  |OIIK-1-
HeripepbiBHOCTb PHII. OCHOBHBIE CBOWCTBA (PYHKLMM, JIATepaTryphbl: HalMCaHWe KOHCIIeKTa 3yB
HeIpepbIBHBIX B 3aMKHYTOU 00J1aCTH. «CBoiiCcTBa (PYHKLMIA, HeMpepPbIBHBIX




AypuTtopHas =
= @©
KO;I:;(I)(;‘EI;IHH % § dopma TeKyIero ’% 3 g
Pasgen/ Tema é (B akaj. yacax) é cE Buj camocTosiTe/IbHOM KOHTPOIA y;HEBaEMOCTH i sE: i GE
JVICLIATI/TUHBI N s £ & E = g ; paboTEI HPOMEXYTOUHOM § E, § @
J &8 E5|S@ aTTecTalyu aa g
S|ICZ| 2L |®E S &
|28 28 |09
B 3aMKHYTOM 06/1aCTH».
5.2. YacTHble TIpOU3BO/HbIE U MPOM3BOJHAsA M0 Hampas-| 2 | 1 1 10 |- BbmonHeHrne KP Ne3 «®HIIL.|- koHcynbTMpoBaHue mo|OIIK-1-
JeHuvto. KacarenbHasi IJIOCKOCTb ¥ HOPMaJlb K [IOBEPXHO- OuddepenuanbHble ypaBHeHUs» | peleHnt0 KP Ne3, 3YB,
ctu. 'eomeTpuueckuii cmbica auddeperiyana. [Ipr3Hak - nipoBepka peruenus KP|OITK-2 —
v depeHIIMPYeMOCTH. Ne3 3yB
5.3. TlpousBosHas cioxkHOU (yHKUMK. YacTHble mpous-| 2 | 1 1 10 |- BbmonHeHne KP Ne3 «®HIL. |- koHcynbTHpoBaHue mo|OITK-1-
BOZIHbIe U A depeHLIMasbl BBICIINX MOPSAKOB. dudde- OuddepeniinanbHbie ypaBHeHUsi» | petieHuto KP Ne3, 3yB,
peHLIMpOBaHNe HesIBHO 3a/IaHHbIX (DYHKLIUM. - nipoBepka peruenuss KP|OITK-2 —
Ne3 3yB
5.4. TlousiTie 06 3KcTpeMyMax (YHKLMHA MHOTHX Tiepe-| 2 | 1 1 10 |- BbmonHeHre KP Ne3 «®HIIL.|- koHcyabTHpoBaHue mno|OIIK-1-
MEeHHBIX. OuddepenuanbHble ypaBHeHUs» | peleHnt0 KP Ne3, 3yB,
- nipoBepka pewenuss KP|OIIK-2 —
Ne3 3yB
HTroro no pasgeny 24 4 40 KP Ne3, koHCHIEeKT
Pa3gen 6. O0bikHOBeHHbIE U depeHLa/TbHbIE YPAaBHeHUsI
6.1. OObIkHOBeHHbIe v depeHIManbHbIe ypaBHeHus | 2 | 2 1/N1 | 22 |- BemosHeHne KP Ne3 «®HIIL.|- koHcynpTHpoBanue 11o|OITK-1-
nepBoro nopsigka. I'eomerprueckuid cmbica guddepen- OuddepenianbHbie ypaBHeHUs» | peltieHHt0 KP Ne3, 3yB,
LIMa/IbHOT'O YpaBHEHUs TepBOro rnopsagka. MeTo/s! peltie- - nipoBepka peruenuss KP|OITK-2 —
Husi auddepeHLManbHbIX YPaBHEHUM MePBOT0 MOPsiiKa. Ne3 3yB
6.2. 1Y BBICLLIKX TIOPSIAKOB, CBOASIIMECS K TIEPBOMY 2|2 2/N2 | 22 |- cocraBneHve KoHcrnekta «Y|- koHcynbTHMpoBaHue 110|OITK-1-
BBICILIUX TIOPSZKOB, CBOAALMecs K|pewieHU0 KP Ne3, 3yB
IIepBOMY», - IPOBepKa KOHCIeKTa
- BbiriosiHeHre KP Ne3
6.3. JIuHeliHble quddepeHIMaibHbIe ypaBHEHHUs N-TO 1o-| 2 | 2 1/11 | 44,5 |- BemosHeHue KP Ne3d «®HIL. |- koHcynbTupoBaHue mo|OIIK-1-
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AynutopHas g
=N
KOHTaKTHasl o
i o dopma TeKy11ero = B
pabora = KOHTPOJIS1 YCTIeBaeMOCTU =l
Pasnen/ tema é (B akaj. yacax) E CE Bug camocTrosiTesibHOM P yH i 2 o=
UCLIMIUTHBI . : S ab0TBbI . cEZ28
e ™ S|EE EE|E& P TIPOMEXKYTOUHOM MoK g
J &% E5|Sw aTTecTalyu aa g
ezl 3 |3E 5 =
Sl 2R ER|O LCE
psazgka. JIuHeliHOe ofHOpOAHOe ypaBHeHue. DyHJameH- JuddepenuanbHble ypaBHeHUs1» | peleHnt0 KP Ne3, 3yB,
TanbHas cuctema pemteHud. Onpegenurtens BpoHckoro. - niposepka peuenuss KP|OIIK-2 —
HeogHopoaHoe nvHeiiHoe ypaBHeHue (JIHAY), Bug o6- Ne3 3yB
1lero peleHus. MeTo/, BapyaL{ii IPOU3BOJIbHBIX MOCTO-
ssHHbIX. JIH/TY ¢ nocTtosiHHbIMU KO3 duleHTaMu
HTo0ro ycraHoBoYHas ceccust 210 8/14 | 88,5
6.4. Metogpl pemleHusi cucteM AudQepeHLManbHbIX| 2 | - 2/N2 | 138 |- cocTaBiieHWe KOHCIeKTa «MeTozbl|- KOHCY/IbTHpOBaHUe T1o|OIIK-1-
ypaBHEHHH 1-ro mopsigka peiieHust cucreM 1Y », pemierno KP Ne3, 3B,
OIlK-2 -
- BbiriosiHeHre KP Ne3 - nposepka KP Ne3 ayB
HToro no paspeny 10 10/U6 | 226, KP Ne3, KOHCIIEKT
5
HToro 3umMHsAA ceccust 2| - 2 138 3auet
HWrtoro no gucuunimHe 30 30/114| 456, 2 3auera 4 1 ’3K3amMeH
5

M — B TOM umcCIie, yachl, OTBe/leHHbIe Ha pabOTy B MHTEPAKTUBHOM (opMme.
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

Peanu3aiiusi KOMIIETEHTHOCTHOTO TI0/IXOJla TIpeJyCMaTpUBaeT UCIO/Ib30BaHHe B yuyeOHOM
nporiecce aKTMBHBIX W MHTEPaKTUBHbIX ()OpM IpOBeZleHHs1 3aHATHI B COUETAHMU C BHeayAWTOPHOMN
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
NPOBeJIeHNH yueOHBIX 3aHATUM obecrieurBaeTCsl pa3BUTHe y OOydyarOL[MXCs HaBBIKOB KOMAaHHOM
paboThl, MEeXJIMYHOCTHOW KOMMYHHUKALIMM, TIPUHSTHS pellieHU, TUePCKUX KauecTB, B TOM YHCJIe C
YUETOM pervoHajbHBIX OCOOeHHOCTel MpodecCHOHANBHON  [eSTebHOCTU — BBIMYCKHUKOB 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
peasM3arvi0 KOTOPHIX [O/DKHA OBITH HarpaBjeHa n30upaeMasi TEXHOJIOTHS, COiep)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,
rpejiriosiaraeT MPsSMY0 TPaHC/ISALMIO 3HAHWK OT TperofiaBaresisi K CTy/leHTYy (TperMylleCTBeHHO Ha
OCHOBe OOBSCHUTE/LHO-WUTIOCTPATUBHBIX METOZOB 00ydeHus)). YueOHasi /1esiTe/IbHOCTh CTYy/leHTa
HOCHUT B TaKMX YCJIOBHUSIX, KaK ITPaBU/IO, PENPOAYKTHBHBIN XapakTep.

®opmbl yUeOHBIX 3aHATHH:

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

- TIpaKTUUecKoe 3aHsTHe, IIOCBSILIEHHOE OCBOEHHI0 KOHKDETHBIX YMEHUM M HaBBIKOB 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,
HAlpaB/eHHYI0 Ha BBIPAOOTKY KOHIIENIUM, YCTaHOBJeHHe Ljesiell W 3afay, (HOpPMYIHMPOBKY
OKUZIaeMbIX pe3yJIbTaTOB, Olpe/ie/ieHre TIPUHLIMIIOB U METOJUK pelleHUs I0CTaB/IeHHBbIX 3a/au,
TIaHUPOBaHKe X0Za paboThl, MOUCK JOCTYITHBIX W ONMTUMA/bHBIX PECYPCOB, MO3TAITHYIO PearTru3aLio
TiaHa paboThl, TIpe3eHTalMi0 pe3y/ibTaToB paboThl, X OCMBIC/eHUe U peduiekcuto. [IpumeHsieTcs: B
OCHOBHOM /|71 [1epexo/ia KOMIeTeHLIMU Ha YPOBeHb BJafleHusl.

OcCHOBHBIE TUITBI TIPUMEHsIEMbIX HaMU B 00pa30BaTe/ibHOM JlesiTeIbHOCTH TIPOEKTOB:

Hccnedoeamenbckull npoekm — CTPYKTypa NpHUO/mKeHa K (OpMaTry Hay4dHOTO HCC/Ie/I0BAHUS
(l0Ka3aTenbCTBO aKTYyalbHOCTH TeMbl, OfpejiesieHre Hay4yHOM mpoOseMsbl, Tpeamera U 0oObeKTa
WCCTe[lOBaHMs, Iiefled W 3aJay, MeTO/0B, HWCTOUHWKOB, BbIIBIDKEHHe THUIOTe3bl, 0000reHmne
pe3y/bTaToB, BHIBOALI, 0003HaueHWe HOBBIX Tpobsiem). PesynbraToMm siBisieTcst yueOHasi KapTta 10
MOZY/TIO Hallleid 00pa3oBaTe/bHOM IMPOTrPaMMBl.

Teopueckuli npoekm, TIpeATIOJIaTaloLUi B OT/IMYMe OT TpeJbIAyIlero, KOHeuHbl MPOJYKT B
C/IeyIOIMX BapyWaHTaX — TraseTa K WCTOPUYECKd 3HAaUMMOMY «MaTeMaTHUueCKOMY» COOBITHIO
(mpa3gHuK uucna «[Iu» U T.1.); «MaTeMaTHyecKasi» OTKpBITKa (CBoero poja yuyeOHasi KapTa, TOTBKO
HedhopManbHO, KpaCOYHO 0pOpMJIeHHasT; BUJIEOPOJIHK «$ Hayuy Bac pelarh ...» U T.0.

HHpopmayuoHHbili npoekm — yueOHO-TIO3HaBaTe/IbHasi [JIeSITe/TbHOCTh C SIPKO  BbIpa)KeHHOMU
IBPUCTUYECKOW HAIpaBIeHHOCTbIO (TIOMCK, OTOOp M cucTtemMaru3anus WH(POpMad O KaKOM-TO
o0beKTe, 03HAKOMJ/IEHHWe YYaCTHUKOB TpoeKTa C 3Tod WH(opmaluel, ee aHamu3 U 06001ieHMe U,
HaKOHell, Tpe3eHTaLusl 10 MPaKTUUeCKOMY MPUJI0KEHUIO).

4. HHpOpMayuoOHHO-KOMMYHUKAYUOHHble 0bpa3oeamesbHble mexHoso2uu. OpraHu3auys
obpa3oBaTesbHOTO Tporiecca C TIPUMEHEHHEeM CleldaJM3UPOBAaHHBIX TPOTPaMMHBIX Cpel, U
TeXHUUECKHUX CpeACTB paboThl ¢ uHdopmaruei (MHbOpMalMOHHYIO cpely yHuBepcuTera MOOYC
MOODLE).



6 YueOHO-MeTOAMYECKOE 00ecrieyeHrne CaMOCTOATeTbHOW PadoThl 00yYaromIuXcsi

Mo pucuuruiiHe «MateMaThKa» TIpeJyCMOTpDeHa BHeayAWTOpHasi caMocCTosiTelbHasi pabora
00yyaroImyxcsi, MpPOBOIMMasi B BHZIe CaMOCTOSITE/IbHOTO M3y4YeHUsl JIMTepPaTypbl U MH(OPMAL[MOHHBIX
pecypcoB, a Takke B BU/le pellleHusi TUTIOBBIX 3a/jau MPH BbINIOJTHEHUH KOHTPOJIbHBIX paboT.

ITpumephble KoHmpobHble pabombi (KP):

KP Nel «J/IuHeiiHasi, BeKTOpHas aaredpa W aHAJIUTHYeCKash TeOMeTpPHsL.
JuddepennnanbHoe ncuucaenne @OII»

3aganmue 1.
Pemmre cucremy TpeMmsi criocobamu: a) MaTpuuHbIM criocobom; 6) o ¢opmynam Kpamepa; B)
MetozoM ["aycca

HHA

il

2; -1 b=[-2;2

1) Hatigute yron Mmexay Bektopamu 9 u b , ec/in (_1:[ ,

3aganue 2.

[MocTpoiiTe naHHBIe BEKTOpPHI B cucTeMe KoopauHaT OXy, a Takke BEeKTOpbI, U300paXKarolue:

2a+b  a-3b

)

2) YKaxure cpear HWXeEINpPUBEAEHHBIX BEKTOPOB OpPTOrOHd/IbHBIE, KOJ/IVIMHEdADHBIE, a4 TdKXKe

F—_2._1-4] h=(7-—9. ¢ (2;2;—§), d=(7;11; 8).
KOMII/IaHapHBbIe: a=\-3;-1; 4, b—(Z, -2; 1), 37 3 BLracTe

T/I0L1a b Mapasijie/lorpaMMa, IIOCTPOeHHOIO Ha BeKTOpax buc.
3ajganue 3.
Hanmcate ypasHeHume mnpsimoii AB | ecim Al-1L 23 , BI-1,2;-1 BbruncmTh
paccTositHMe OT TOYKM A 53TOM MNpsSMOM [0 IIJIOCKOCTH, TMPOXOJAlled uvepe3 TOUuKy B,
NepreHuKYJISPHO BEKTOPY N10;:3; 9]
3aganmue 4.

i ‘—4x+2y —4y=0
TIpuBeyTe K KAHOHMUECKOMY By U TIOCTPOiiTe KpuByro X —4X+2y —4y=

3aganmue 5.
Brruuciure ripegesibl: .
. 1+4x—x" . 3Xx-arcsin 2x li V2X—1_\/5
lim ———— lim——= m
Q) x?oX+3X"+2X" . §) x20C0SX—COS"X ;) x93 x—3
3aganue 6.
5 ‘
dy d_y ‘ _ ]
o d_ d 2 o _e4X—X2 X_Ctgzt,()(J(’(J
Haiigure 9 u O nng pynxiuit: a) V= . 0) |
3aganmue 7.
y_2x—7
CocraBbTe ypaBHeHHe KacaTeJbHOM K KPUBOM: X~4 prouke N0 =-1. Hapucymre

KacaTeJIbHYIO U KPUBYIO.
KP Ne2 «Heomnpepe/ieHHBIH U OIIpe/ie/IeHHbIM MHTerpai»

1. Berumcaure Heorpeae/IeHHbIe MHTErPaJibl
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3-5x

1) f(1+t923x)dx . 2) fﬂ/6X+X2

2. Brruncnure ornpe/esieHHble UHTETPasibl

d 3) farcsinSxdx _— N

T

8
f[l—sin2xl2dx IXZde f3x_1 dx
1) o ;) 0 5 3 12l

3. Hailigure twtomagu ¢uryp, orpaHuueHHBIX JUHUSMHA. B 3amaue (6) mpu MOCTPOEHUM JTMHUM

BOCITO/Ib3YHTeCh Tab/MLIel Ba)KHEMIIIMX KPUBBIX B TIOJIIPHOU CHICTEMe KOOPZAMHAT:
— — 2_
a) Xy=6 = x+y-7=0 . 6) P =2c0s2¢
|

}_ ““— o
Ol osestn

5. Haiitu 06BméM Tesa, oOpa3oBaHHOTO BpalljeHHMeM BOKpPYr ocd OY  ¢urypsl, orpaHUueHHON

4. Haigure AMMHY AyTH KDUBOU

2 24y=0, . Y EY
mamsamn: - X T 6 y—J3-x ’ (yS\/S X)
6. BBIUMCIUTE HECOBCTBEHHBINA MHTErPajl WK YCTAHOBUTH €T0 PACXOAUMOCT:

L 4
4
fx3e_xdx | ‘dx \
) 0 ;o 2V
AKP Ne3

w
~
|
>
o

_ 2 2 :
1. Haiitii ¥ mocTpouTh 06J1acTh OrpeziesieHdst (PyHKIUH z=In(4-x"~y’)-arcsin(2-y).

2. HaiijuTe uyacTHble TNMPOM3BO/JHBbIE TEPBOro Mopsiika (yHKLWU:
X+

XY
X—y

2,2
3. HaiiguTe rpajyieHT cKanspHoro ot U=X +y —Z

z=3xy’—sin(x’+y)

2
Y €ro MOJy/ib B TOUKe M(1;-1;2)

z:1n(2x2+3 2) 7
4. Ing  GyHKUUU y B Touke A(l, 1) HaliTuU TIPOM3BOAHYIO B

Harpas/ieHUMHd BEKTOpa [=3i+2].
5. Hamucate ypaBHeHWe KacaTeJbHOM TJIOCKOCTH W HOPMald K  TOBEPXHOCTH

- 2 2 (1.7.0]
z=V9—x ~)Y  BTOUKe M[1;2;2) .
.2 2
6. HaiiTu HauMeHbluee W Haubonbllee 3HaueHue QyHkuun Z=X —Xy+2y"+2y+1
B obnacru D Xxty=-5; x=0; y=0.
7. Pewmuth fuddepeHianbHble ypaBHEHUs 1IePBOU CTeNeHn
' 2 —
A) Xy—dy-x \/yZO.
T

B)ysinx =ylny, y(2)=e
B) x(yz—l)dx+y(x2—1)dy:0.
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8. PelunTh MHeliHbIe HEOJHOPOAHBIE ArddepeHIabHOe YPaBHEHUE C TTIOCTOSTHHBIMU
K03 uipeHTamMu

) y”—3y'+2y=(4X+9)€2X 6 y +4y'+8y=(x+2)cos3x

9. Pemmth 0fHOPOAHYIO cUcTeMy AudQepeHLIaNbHBIX YPaBHEHHUI:
X=6x—y,
y' =x+4y.
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7 O]_[EHO‘—IHBIE CpeacTBa /1A MIpoBeAEeHUsA HPOME)KYTO‘IHOﬁ aTTeCTdllu1

a) Ils1aHupyemble pe3y/ibTaThbl 00yYeHHsI U OLY

e€HOUHbIe CPeACTBA /i/Isi MPOBeieHUsI MPOMEe)XYTOUHOM aTTeCcTalMu:

CTpyKTypHBIi1
3/1eMeHT
KOMITIETEHLINU

[TnaHupyemble pe3y/ibTaThl
obOyueHust

OueHouHbIe CpejCTBa

OIIK-1 - cnocoOHOCTBHIO MPEJCTaB/IATh a/[eKBaTHYI0 COBPeMeHHOMY YPOBHIO 3HAHHWH HayYHYI0 KADTHHY MHPa Ha OCHOBe 3HAHHUSI OCHOBHBIX
110/10)KeHUH, 3aKOHOB U MET0/I0B eCTeCTBeHHbIX HAYK U MaTeMaTHKH

3HaTtb - OCHOBHblE TIOHATUA W MeTo/pl | 1. POPMYIMPOBKU OCHOBHBIX TeopeM (CBOMCTB, MPHU3HAKOB M3y4yaeMbIX TMOHSITUM, HeoOXo[uMble U
MaTeMaTH4eCcKoro anauunsa, J,0CTaTOYHble YCJIOBYUS) B U3yUaeMbIX paszesnax Kypca.
- OCHOBHbIE TOHATHI W =~ METOABL| D MeToAbl DacKphITHs HeONpe/e/leHHOCTeH, BbIACHEHHS! HerpepbIBHOCTH (DYHKLMU OJHOM
Teopuu BEPOSITHOCTEN 1| lepeMeHHOI.
CTATHCTHHECKOTO anamM3a | 3. Anroput™m TIpUO/IMIKEHHOTO BbIUMC/IeHUs (YHKLMKA C TIOMOLbi0 AvddepeHiana; HarucaHus
pe3y/bTaToOB 3KCIepUMeHTa o o
yPaBHeHHUs1 KacaTe/lbHOM NPSIMOU (TVIOCKOCTH).
4. ANropyTt™ NOJTHOTO UCCeJ0BaHUs (PYHKLUU.
5. MeTop! BBIICHEHUsI K/IaCCOB MHTErpuUpyeMbIX (YHKLMM, a TakKe MeTOZbl WHTerpupOBaHUs
OCHOBHBIX K/1aCCOB (DYHKLMH.
6. Crioco0bI BBISICHEHHST CXOAMMOCTH HeCOOCTBEHHBIX MHTETPAJIOB
YMmeTb - KOPPEKTHO BBIpa)KaTb U ITpumepHble 3a0aHus u 3a0a4yu
apryMeHTHPOBaHHO 060CHOBLIBAThH 3apanue 1. CocTaBbTe aArOPUTM peLLIeHHs .. ... 3aJa4u.
TIO/IOXKEeHHs TIPeIMETHOM 06/1acTH lim arcsin(2x - 4)
3HaHUA YU ME€TOA0B MaTeMaTHU4YeCKOro 3agaua 2. Berurcaute nipesien o rnpasuiy Jlonutans X~ 2 x*-4
aHasv3a [Ji [I0CTaHOBKU U pelleHus1 | 3apanue 3. Chopmynupyiite HeobXoauMOe yCIOBHe SKCTpeMyMa (DyHKIIMM OZHOM repeMeHHOM.
KOHKPETHBIX MPUK/IaJHbIX 3a7a4 3agaua 4. KakoB reomMeTpUuecKuil CMBICT OTpeZie/IeHHOTO WHTerpasga OT JaHHOW (DYHKIMM B JAHHOM WHTepBajie B
JIeKapTOBOM CHCTeMe KOODJMHAT?
Biagets - HaBbIKAMU HCII0/Ib30BaHUs Jioruue- | IIpumepHbie npakmuueckue 3a0aHus

CKU BEPHO, apryMeHTHPOBAHO U SICHO
CTPOWTH YCTHYIO U TIMCbMEHHYIO pedb
Ha PYCCKOM S13bIKe, TOTOBUTH U PeJlaK-
TUPOBaTh TEXHUUECKHWE TEeKCTBl C
MaTeMaTHUyeCKOll CUMBOJIMKOM WX
(dhopmynamu, MyOJUUHO TIPe/ICTaBSITh
COOCTBEHHBIE M WM3BECTHBIE HayUHbIe
pe3yJIbTaThl, BECTH AUCKYCCHUH;

3apanue 1. Cucrematusupyiite ¥ 06001uTe BCe K/IHOUeBble MOHSTHS U MPHEMBbl pelleHHsl TUIIOBBIX 3a/ad IO TeMe
«[IpousBosHasi» u «IIpuMeHeHVe TPOU3BOAHOM TMPU UCCTIeA0BaHNY (DyHKIUI». Pe3ynbTaT odopmute B BUie TabIULbI.
3apava 2. [lna pellleHus 3a3/jauMl CZleslaiiTe cxeMaTHYeCKUM UepTeX U MosiyunTte (QyHKI[MOHAIbHYIO 3aBUCHMOCTb I10
yKa3aHuio K 3ajaue. Haliure 06macTh ompeesieHuss 3TOM (QYHKIMU TI0 CMBICTY 3ajaud. BbIUKC/IMTE 3HAUEHUs] STOM
GYHKUMM TIpM TpeX Ppa3/MuHbIX 3HaueHWsIXx aprymeHTa. VccrenyhTe (QYHKUUIO Ha HawOosiblliee W HavMeHbILee
3HaueHus1. OTBeTHTe Ha BOTIPOC 3a7lauH.

«CeueHre ToHHessI UMeeT (JOPMY MPSIMOYTOJIBHUKA, 3aBepILeHHOTO MoMyKpyroM. Ilepumetp ceuenust 18 m. IIpu Kakom
pazinyce TIOJIyKpyTa IVIOIajb ceueHus OyeT HauOosIbILen ?»




CTpyKTypHBIi1
3/1eMeHT
KOMITIETEHLINU

[TnaHupyemble pe3y/ibTaThl
obOyueHust

OueHouHbIe cpejCTBa

- HaBbBIKdAMHU u METOAWKdMK
000011[eHNsT  pe3y/IbTaTOB  peIleHMs,
9KCTIEPUMEHTATbHOM [IeATe/IbHOCTH

O06o03HaubTe paguycC MOAyKpyra uepe3 T U BbIpa3wTe IJIOM[A/b S ceueHust Kak QyHKIuIO OT T 5=S ( r)
3apanne 3. Ha kakoli BbICOTe I Haj LIEHTPOM KpPYIJIOTO CTOJIAa pajguyca a cJiefyeT TOMECTHTh JIaMIly, 4TOObI
OCBEILeHHOCTh Kpast CTosia Oblia Haubobiei? (CaMoCTosITebHO TIPOAaHAIM3UPOBATh - 3HAHUS, METO/Ibl KAKOTO pa3/esia
MaTeMaTUKU MOTPeOYIOTCS [i/1s PellieHus] JAHHOW 3a/1auu).

OIIK-2 - cnocoOHOCTHIO BBISIB/IATH €CTeCTBeHHOHAYYHYH) CYIIHOCTh MPO00/ieM, BO3HHKAIOIIUX B X0Je mnpodeccMoOHA/IbHON [eATe/THbHOCTH,
NPHBJIEKaTh /ISl UX pellieHNsi COOTBeTCTBYHOIIUI (

H3HKO-MaTeMaTH4eCKHH dlirnapar

3HaThb

- OCHOBHBIe [I0JIO)KEHHUSI JIMHEWHO,
BEKTOPHOU a/nreOpbl M aHATUTUYeCKOH
reoMeTpuH,

- OCHOBHBIE TOJIOXKEHUsI TeOpUM Tpe-
[IeJIOB Y HETIPepbIBHBIX (DyHKLIWH,

- OCHOBHbIe Teopembl auddepeHIu-
JIBHOTO U HHTerpajbHOr0 MCUMC/Ie-
HUsi QYHKUWMNA OJHOW U HECKOJIbKHX

TepPEMEeHHBIX, MeTO/IbI
nuddepeHIaTEHOTO HCUMC/IEeHUs
vccnenoBaHys QyHKIUM,

- OCHOBHbIE THIbI OOBIKHOBEHHBIX

IuddepeHLManbHBIX ~ ypaBHEHUN |
MeTO/IbI UX pelleHus],

- OCHOBHBIe  TIOHATUSI  TEOPHUHU
BEepOSATHOCTeHl W  MaTeMaTHueCKOu
CTaTUCTUKU

TeopeTHuecKre BOMPOCHI /151 3a4€Ta U IK3AMEHOB
1 Kypc 3uMHsA ceccus (3aueT)
1. Marpurp! u getictBus Hag HumMu. CBOMCTBA AeHCTBUN HaZl MaTpPULIAMHU.

Onpegenurenu I u 1T opsimkoB. Onpefenuren " mopsizika ¥ MX CBOKCTRA.
Cucrembl TMHEHHBIX anrebpanueckux ypaBHenuii (CJTAY) U Ux 3anuch B MAaTPUUHOM BUJIE.
O6paTHast MaTpHLia 1 ee BEIYMC/IEHHE.
Pewennss CJIAY MaTpUuHBIM METOZIOM.
®opmyisl Kpamepa
CkassipHOe NIPOU3BefieHNe [IBYX BEKTOPOB U ero CBOMCTBA.
BekTopHoe npou3BesieHNe BYX BEKTOPOB U €ro CBOMCTBA.
CMel1aHHOe TIpoU3Be/ileHNe TPEX BEKTOPOB U ero CBOMCTBa.
. OcHoBHas Ujies aHa/IUTUUECKOM reOMeTpUH, IPUMeHeHNe BeKTOPHbBIX TIPOM3Be/IeHUH.
. IIpsimast Ha nockocTy. PasnuyuHble BU/bl ypaBHEHUH NIPSIMOi Ha MI0CKOCTH.
. Yros MeXJy NpsiMbIMHU Ha IJIOCKOCTU. PaccTosiHHe OT TOUKH /10 TIPSIMO#! Ha IJIOCKOCTH.
. DJUIIIIC U ero CBOMCTBa.
. T'umepbosa u eé cBoiicTBa.
. IMapabona u eé cBoiicTBa.
. Ilnockocts B mpocTpaHcTBe. PasnvuHble BU/bl ypaBHEHUH JIOCKOCTU B TIPOCTPAHCTBE.
. Yron Mexzy IJIOCKOCTSIMU. PaccTosiHYe OT TOUKU [0 TJIOCKOCTHU.
. IIpsimas B npocTpaHcTBe. Pa3mMuHble BU/bl ypaBHEHHUI IPSIMOH B IIPOCTPaHCTBe.
. B3anmHoe pacriosioskeHue MJI0CKOCTH U TIPSIMOM B IIPOCTPaHCTBe.
. IloBepxHOCTH BTOPOIO MOPsiiKa.
21. KpuBas B IpOCTpaHCTBe.
22. ®dyukrus. Crocobsl 3aganus. Obnacts onpefenenys. OCHOBHBIE 37eMeHTapHbIe QYHKLHH, UX CBOWCTBA, TpayKH.
23.Tpeaen byHKipu B Touke. [Tpesen GpyHKimy B 6eckoHeuHocTH. OJHOCTOPOHHME MPe/ieJibl.
24. beckoHeYHO Masble 1 6eCKOHeUHO Oosbinve (GYHKIMH, CBS3b Mexy HUMHU. CBOMCTBa 6eCKOHEUHO MaJlbIX
GYHKLMIA.
25. TeopeMmsl 0 Tipefieniax. PackpbITHe Heorpeie/IeHHOCTeH.

LCONPUO R WN

—_ =
= O

N R = =
QLWL WN
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CTpyKTypHBIi1
3/1eMeHT
KOMITIETEHLINU

[TnaHupyemble pe3y/ibTaThl
obOyueHust

OueHouHbIe cpejCTBa

26. 3aMeuaTe/ibHBIe IIpejiesibl.

27.CpaBHeHHe 6eCKOHeUHO MasiblX (GYHKLMH. DKBHUBaeHTHble 6eCKOHEUHO Masible (PYHKIMH U OCHOBHbIE TEOPEMBI O
Hux. [IprMeHeHMe K BBIUMC/IEHUIO TIPe/ie/ioB.

28. HeripepbIBHOCTE QyHKIMY B TOUKe. TOUKHM pa3phiBa U MX K/IaCCU(PUKALHSL.

29. Ipou3BozHast GYHKLMY, ee reoMeTpUYeCcKUi U (pr3nUYecKuil CMbICT.

30. YpaBHeHUsI KacaTeJJbHOM M HOPMany K KpuBoi. uddepeHipipyeMocTs GYHKIUN B TOUKe.

31. TIpou3Bo/jHast CYMMbI, pa3HOCTH, TTPOU3BE/IeHHs, YaCTHOrO GyHKIMiA. [Tpor3BofHAast CT0XKHOM U 06paTHOM
GyHKIMHI.

32. MuddepeHiipoBaHNe HesIBHBIX ¥ TTapaMeTpUUecKHy 3a/laHHbIX GyHKuuil. Jlorapudmuueckoe auddepeHuypoBanme.

33. IIpou3BozHbIe BBICIIMX MTOPSLKOB.

34. Iuddepentyan ¢pyHkuyu. ['eomeTpuueckuii cMeica juddepeniiana. OCHOBHbIe TeopeMbl 0 fuddepeHIanax.

35. IIpumenenue guddepeHimana K TprO/IMKeHHbIM BEIYUCIEHUSIM.

36. OcHOBHbIe TeopeMbl AuddepeHIaIbHOr0 UcurcieHyst: Ponns, Jlarparska u Koy,

37.IlpaBuo Jlonuras.

38. YC/0BUst MOHOTOHHOCTH (DyHKILIMEI. IKCTpeMyMbl GyHKIMH. HeobXxouMoe 1 I0CTaTOUHOe YC/IOBUSI IKCTPEMyMa
byHKIMN.

39. Haubosnbiliee ¥ HaMeHblllee 3HaUeHUs1 QyHKLIMM Ha OTPe3Ke.

40. BeimyksiocTh rpaduka ¢yHkimu. Touku neperriba. Heobxoumoe U 0CTaTOYHOE YCIOBHSI TOUEK reperuoa.

41. AcuMnToThI TpaduKka QyHKIUH.
1 xypc seTHsasA ceccusi (3K3aMeH)

42. TlepBoobGpa3Hasi. HeomnpeesieHHbIN MHTeTPAI ¥ ero CBOWCTBa. Tab/mija OCHOBHBIX MHTETPAJIOB.

43. OcHOBHBIE MeTO/bl MHTEIPUPOBAHKS: 3aMeHa IlepeMeHHOUN U UHTerPUPOBaHUE T10 YaCTsIM.

44. OrnipefeneHHbI UHTerpasl Kak rpejies UHTerpaJbHOW CyMMBI, ero CBOMCTBA.

45. ®opmysna HetoroHa — Jletibnuiia. OCHOBHBIE CBOWCTBA OTPe/Ie/IeHHOTO UHTerpasa.

46. BrluncieHre orpefie/IeHHONO0 MHTerpaja (3amMeHa IepeMeHHOH, MHTerpUpoBaHMe MO uacTsM). VHTerpupoBaHue
YeTHBIX U HeueTHbIX (GYHKLUM B CHMMEeTPUUHBIX Tpejie/iax.

47. HecobcTBeHHBIE UHTETPAJIbI.

48. T'eomeTpuueckue 1 HU3NUECKIE TTPUIOXKEHNSI OIpe/ie/IeHHOT0 UHTerpara.

49. Ob6nacte ompezenenuss OHIL. Tlpenen, HempepbiBHOCTb. CBOWCTBa (YHKLMH, HENpPepHIBHBIX B OrpaHHUEHHOH
3aMKHYTOM 00J1acTy.

50. UYacTHble MpoM3BOAHBIE TIEPBOrO MOPSAAKA, UX TeOMeTPUUeCKOoe UCTOIKOBaHHE.

51. YacTHble MpOM3BO/IHbIE BLICIIUX MOPSIAKOB.

52. MuddepeHpyeMOCTb U NOMHBIN fuddepeHman GpyHKIHN. VIHBapHaHTHOCTE (GopMBI 1osTHOTO AnddepeHiana.

53. IlpumeHeHwHe rosHOrO g deperryana K mpubmkKeHHBIM BIYHC/IeHUsM. [nddepeHLifianbl BBICIINX TOPSIIKOB.

54. TTpou3BojHast CJIOKHOM GyHKIMU. [TosTHasi TIPOM3BOHAS.
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CTpyKTypHBIi1
3/1eMeHT

[Tnanupyemsble pe3ybTaThbl

OueHouHbIe cpejCTBa

obOyueHust
KOMIIEeTEHIINH
55. HuddepeHMpoBaHre HeTBHON GYHKIIH.
56. KacarenbHast JIOCKOCTb U HOPMaJ/lb K IIOBEPXHOCTH.
57. DkcrpeMyM (pyHKIMH JBYX NepeMeHHbIX. HeobxoMoe 1 J0CTaTOYHOe YC/IOBHE SKCTPeMyMa.
58. Hawubosblliee 1 HaMMeHbIIIee 3HAYeHHsT QYHKLUY B 3aMKHYTOH 06J1aCTH.
2 Kypc 3UMH#AA ceccus (3a4er)
59. [uddepeHipaabHble YpaBHEHHs: OCHOBHBIE TTOHATHS. 3a/iauu, IPUBOJSIIIME K AuddepeHIManbHbIM YPaBHEHHUSM.
60. TeopeMma CyllleCTBOBaHUs 1 eJMUHCTBEHHOCTH pellleHus U depeHIINaNbHOTO ypaBHeHUs.
61. YpaBHeHUs C pa3fenstolMUCS epeMeHHbIMU.
62. OpHopoanble nuddepeHIManbHbIe ypaBHeHUs 1 ropsika.
63. JluHeliHble ypaBHeHus. YpaBHeHus1 bepHym.
64. YpaBHeHHe B MOJHBIX AuddepeHIanax.
65. [uddepeniiyanbHble ypaBHEHHS BBICIINX MOPSKOB: OCHOBHbIE MTOHSITHSI.
66. YpaBHeHUs, AOIMMyCKaroL1e TTIOHWKeHne opsKa.
67. JluHeiiHble puddQepeHIManbHble YpaBHEHUS] BBICIIMX TOpsiAKOB. VIHTerpupoBanve JIOJY ¢ TOCTOSIHHBIMH
K03 duieHTamMHu.
68. JIuHeliHble HeomHOpoAHbIe Y. CTpyKTypa 0bijero pemenvss JIHIY.
69. Meto/, BapraLMy NIPOU3BO/IbHBIX TOCTOSIHHBIX.
70. Murerpupoanue JIHY c nocTossHHBIMU K03¢hUIeHTaM1 U TTPaBoii UacThi0 CIeliMaabHOTo BUJA.
71. Cucrembl auddepeHManbHbIX ypaBHeHHMH. Teopema CyIeCTBOBaHHSI M eAWHCTBEHHOCTH pelleHHs. Mertof,
WCK/TIOUeHMs JI/Is1 pellleHUst HOpMaJIbHbIX chcTeM JuddepeHIManbHbIX YPaBHEHHUH.
YMeTb - TIPUMEHSATh MeTobl | IIpumepHble npakmuueckue 3a0aHus 0/151 3K3AMeHO8 U 3auema:

muddepeHIIMaTbHOTO UCYUCTIEHUS JIJIst
vccienoBanus GYHKIUM OHOM U IBYX

TepEMEeHHbIX;
- BBIAB/IATH, CTPOUTHL U pellaTh
MaTeMaTU4ecKue MO/IeJTH
TIPUK/IaTHBIX 337iay;

- obcyxaath CIoCoObI
5bdeKTUBHOTO  pellleHWs  3ajady,
pacrio3HaBaTh 3¢ deKTUBHBIE

pe3ynbTaThbl 0T He3hheKTUBHBIX

1. Pemute MaTpuuHoe ypaBHeHUe X+3(A-B)=4C, rae

az|l 3] g3 8 8 6
-2 -4 -7 5 -39

2. Peumith cucTeMbl JIMHEHHBIX anrebpanueckrx ypaBHeHUH 1o dopmysnam Kpamepa, MaTpHuHbIM METOZOM, METOZAOM

laycca:

AlLZel, AL2:2:00, Al-Lo1), Al-4;6-3].

3. JlaHbl KOOpJAMHATBl BepLUIUH [HUpaMU/bL
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CTpyKTypHBIi1
3/1eMeHT
KOMITIETEHLINU

[TnaHupyemble pe3y/ibTaThl
obOyueHust

OueHouHbIe cpejCTBa

Haiitu: 1) JVTIHY pe6pa A .".. . 2) YTOT MeKITY p86paMI/I A .-'.. - A _-lu: .

3) yron mexzay pe6pom A U IPaHbIO A 4y momag rpaHu AL 5y obrem HUpaMU/IbL.

B TpeyrosbHUKe ¢ BepinHamu A(2,1), B(5,3), C(-6,5) HaliTu A/IMHY BBICOTBI U3 BEPIIMHLI A.

Hanmcate KaHOHMUECKHe 1 [lapaMeTpAUYecKye ypaBHeHHs IPSIMOM, Mpoxosielt uepe3 Touku M(2,1,-1) u K(3,3,-1).
CocTaBUTh ypaBHeHHe TIJIOCKOCTH, Tpoxogsiei yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

[lokasaTb, UTO MpsiMbIe napannenbﬂm

N R

3

8. Belunciure npegiessr:

_ 1+4x—x" . 3x-arcsin 2x . \2x-1-4/5
lim ———— lim———— lim————
a) x>oX+t3X"+2X" .G) x20C0SX—COS°X p) x33 x=3

& _ i X:Ctg2[,0666

No Uk

0t

9. Haijgute dx Ju1st QYHKIMI: a) y=e ©0)
.28
10. BuI4Mc/ImTS: ( _lJ
1—cos x
. Jra  [(ashe
- P x+5)-e"dx.
111. HaiiTi Heomnpe/ieIéHHBIA WHTETPat: a)_ f sin3x-osxdx ,0) (x—sinx) B) ( )
20
! J‘ xdx
12. BeIuMC/IUTE OTipe/ie/ieHHbIN UHTerpast \/X +5

13. Hatity ninowjazie GUrypsl, orpaHU4YeHHOM JIMHUSIMU: X:4’ Yy =4x.

u=V9—x*- y*+(x-y)’

_,3 :
15. Hatitn monubiid guddepentman GpyHKIMN: =X ln y - Sln2 Xy
2=5x"y +1n(x+4y).

14. HaiiTu ¥ IOCTPOUTH 06J1aCTh OTpe/iesieHus QyHKLUU

16. Halityi yacTHble NPOM3BOJHBIE I€PBOrO MOpsAKa (QYHKLIWU:

= x’+y?
17. Hamcath ypaBHeHUe KacaTelbHOW TJIOCKOCTU ¥ HOPMaJIU K IIOBEPXHOCTU L=\ X .y B TOuke (3, 4, 5).
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CTpyKTypHBIi1

[Tnanupyemsble pe3ybTaThbl

371eMeHT OueHouHbIE CpeCTBa
obOyueHust
KOMIIEeTEHIINH
2 —[,2 —
18. Pemmre 3agauy Koum: Y €OS X dy—(y +1) dx y(O)—O
19. Haiigure ofmee pewenye qudepeHIManHOro ypasHeHns  y +y =e° .
20. PeliiTh OJHOPOAHYIO CUCTEMY AU(depeHIMaNibHbIX YPaBHEHHH:
X=6x— Yy,
y' =x+4y.
Bnagets - HaBBIKaMU ITOCTPOEHUSA U IMpumepnble npuk/aadHbie 3a0ayu U 3a0aHus

pellleHrs] MaTeMaTHUeCKHUX MoZiesei
TIPUK/IaTHBIX 3a7iay;

- crocobamu OLIeHWBaHUS
3HAUUMOCTH U TIPAKTHUECKOH
TIPUTO/THOCTH TTOJTYUEHHBIX
pe3y/ibTaToB

3apaua 1. [TpoBepuUTh, JI€XKAT JIM TOUKU A(l; 0; 1) , B(4; 4 6), C(Z; 2 3) u D(lO; 14; 17) B OJTHOM TIIOCKOCTH.

3apaua 2. [Ipu nocTpoeHUM BUCSUET0 MOCTa yepe3 peuky «Tuxasi» U BbIICHEHHH HafleXKHOCTU COOPY)KeHHSs], CTYZAeHThI
CTPOMOTPSiZia CTOJKHYJ/IMCh C pellieHrneM cilefiytolei 3a/jauu:

Tpoc, no/iBellIeHHbIH 3a [iBa KOHIA HA O/IMHAKOBOH BHICOTE, UMeeT JopMy AyrH rnapabosibl. PaccTosiHUue MKy TOUKaMy
KperyieHus: paBHo 24 M. ['nybuHa mporuba Tpoca Ha PacCTOSIHUK 3 M OT TOUKU KperuieHusi paBHa 40 cm. OmipezenuTh
r1ybuHy mporuba Tpoca rmocepesuHe MeX/y KpervieHUsIMU.

y F =(1;2;5)
33].'[3‘—]-’:1 3. Havitu pa60Ty CUJIbI 3JIEKTPOCTaTUUECKOTO I10JId, IO IMepeMeljeHNI0 3/IEKTPUYeCKOro 3apsajad
M, =(0; 4;2) M, =(4;7; 4)
13 TOUKU B TOUKY .
m X—C0SX

x20 X+COSX  ge MokeT 6GbITH BeIUKMC/IEH 1o npaeuty Jlonwrana. Haligure 3ToT

3aganue 4. [TokaxuTe, 4TO Tpejesn
TIpe/iesT IPyTUM CTI0COO0M.

3aAaHI/IE 5. 3aBUCHMMOCTb nyTd OT BpPEeMEHU IIpU HpHMOHHHeﬁHOM ABWKEHUHW TOUKHU 3d1de€TCA YypaBHeHHEM

1 2
s==t3+2>-3

3 , Tae s - l'IyTB B M, ad t Bpemd B C. Briuuciute ee CKOPOCTb U YCKOPEHI/IE B MOMEHT BpeMeHU
t=4c

2
x)=3-x" X, = o
3apava 6. K rpaduky byHkimu it ) B ero Touke ¢ abcrpccoii™ o 1r[pOBe,qua KacarespHasi. Halitu rinomazb
TPeyro/bHUKa, 00pa30BaHHOTO KacaTelbHOM 1 OTPe3KaMH, OTCeKaeMbIMH €10 Ha 0CSIX KOOpJMHaT.
3agaya 7. B mapke aTTpakuLMoHOB ropoza N oJvH M3 OTPe3KOB TPAaeKTOPDUM [BWKEHMS Ioe3/la B «AMEPUKaHCKUX

y . s(t)=Asin(w t+¢,)
rOpKax» IpeacTaBseT coboi CHUHYyCOHuAy: , e A, @Yo U 0 — M3BECTHBIE UKUC/Ia.
OI‘Ipe,E[enI/ITb YroJl Hak/IOHA K TOPHU30HTY IIOCETUTE/IA aTTPaKI[MOHa ,[[ B MOMEHT BpeMeHHU t; ero ABWKEHHs 110 3TOMY
OTpe3Ky.
3aganmue 8. [TogymaliTe, C IIOMOIIBIO CPEJCTB KAKOT0O Pa3ie/la MaTeMaTHKU MOYKHO PellIUTh C/IeAYIOIIYIO 3a[auy.
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CTpyKTypHBIi1
3/1eMeHT
KOMITIETEHLINU

[TnaHupyemble pe3y/ibTaThl
obOyueHust

OueHouHbIe cpejCTBa

« [l yOOpKHU CHera Ha y/uliaXx ropofa MCII0/b3yIOTCs CHeroyOopouHble MalHbl. OHM paboTaloT B TeyeHHe CBET/IOro
BpEMeHU CYTOK C 6 0 18 4acoB C NOCTOSHHOMW CKOPOCTBIO yGopku cHera 400 (m/4). M3smenenue oGbema CHera,

ds

2
— =120 - 51, S(I)
BBITIaZIAIOIero Ha YJ/IWIbI TOpoJa B ropoJie B TeueHre CyTOK, MO>KHO OIIMCaTb YpaBHeHHEM dt rae -
by -
o6bem cHera (B M°), BBINABIIEro 3a BpeMs t (B yacax), 0£r£24. B moment spemenn’ = O na y/IWLaxX ropoja JIeXXUT

St
1000 M cHera. Y CTaHOBHTE COOTBETCTBHE MEKy BPpeMeHeM t ¥ 066eMOM CHera, JIeXKalljero Ha y/IuLjax ropoja ( j »
CocTaBbTe MaTeMaTHUeCKYI0 MOZerb 3TOW 3a/jauyl U PeluTe eé.
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0) ITopsifok MpoBe/jeHUsI MPOME)XYTOYHOHM aTTeCTallH, I0Ka3aTe/Il ¥ KPUTEePUH OLleHHBAHNA:

[TpomexxyTouHasi arrecTanusi IO [AUCLMIUIMHE «MaremMaTuKa» BK/IIOUaeT TeopeTUuecKue
BOTIPOCHI, TIO3BOJISIFOLMiE OLIEHUTb YPOBEHb YCBOEHUsl OOy4YarOIIMMKCS 3HaHWK, M TIpaKTUYeCKue
3a/jaHusl, BBISB/ISIIOIIME CTeleHb C(OPMHPOBAHHOCTU YMEHHM U BraJleHuM, NpoBOAUTCA B (opme 1
5K3aMeHa U B (popMe 2 3aUeToB.

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.

IToxka3aTenu U KpUTepUH OLleHNBaHUA 3ayeTa:

- 7 cAaYM 3aveTra OOydarolMiics TMoKasbiBaeT cHopMupoBaHHOCTH KomrieTeHiud OITK-1 u
OIIK-2; T.e. CTygeHT [O/DKeH II0Ka3aThb 3HaHWsS Ha YPOBHE BOCIIPOW3BeJeHUs U OObICHEHUS
vH(OpMallK, UHTe//IeKTya/lbHble HaBbIKW PelleHus 3a7iay;

- 3a4eT He C/JaH, eCc/M pe3y/bTaT 00yueHUsi He [JOCTUTHYT, OOy4JaroIUiiCs He MOXKeT ToKa3aTb
3HaHWSI Ha YPOBHe BOCIIPOM3BeJeHUss W 00bsACHeHHs1 UWH(OpMaMM, He MOXeT II0Ka3aTh
VIHTeJI/IeKTya/IbHble HaBbIKY PeLleHUs IPOCThIX 3a/ay.

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 OLIEHKY «YAOB/IeTBOPHUTE/IbHO» — O0YYalOL[UICsS [[eMOHCTPUPYET IOPOTOBbIfi YPOBEHb
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
CUTYyaL1u.

— 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-MeTOfMUECKOe ¥ MH(OPMALIIOHHOE 00ecieyeHHe AMCLUIUIUHBI (MO/YJIs1)

a) OcHoBHas MTEpaTypa:

1. IIwumaues, B. C. Briciias maTeMaTHKa : yueOHuk / B.C. [IIumaueB. — Mocksa : UH®PA-M,
2019. — 479 c. — (Buiciiee obpa3oBanue). — www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
010072-2. - Tekcrt : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/990716 (nata
obpartenusi: 26.10.2020). — PexkuM fjoCTyTIa: 110 TIOATTMCKE.

2. Marematnka : yue6. mocobwe / FO.M. [lanunos, JI.H. XKypbenko, I'.A.HukonoBa, H.B.
HuxkonoBa, C.H. HypueBa ; nox pea. JI.H. XKypbenko, I'.A. HukoHoBoil. — MockBa : UH®PA-M,
2019. — 496 c.— (Broicee obpasoBanume: bakanaBpmar). - ISBN 978-5-16-010118-7. - Tekct
yneKTpoHHbIN. - URL: https:/znanium.com/catalog/product/989799 (mara obpatienus: 26.10.2020). —
Pexxum foctyna: no nognucke.

0) /lonoTHUTE/TbHAS TUTEpaTypa:

1. Teopusi BeposiTHOCTEM W MaTeMaTWyecKasl CTaTUCTHUKA: YuebHoe mocobue / Buptokosa JL.T.,
bobpuk I'.M., MarBeeB B.U., - 2-e u3m. - Mockea :HUI[ MHO®PA-M, 2017. - 289 c. (Beiciee
obpa3opanue: bakanmaBpuar) ISBN 978-5-16-011793-5. - Tekct : oanektpoHHeii. - URL:
https://znanium.com/catalog/product/370899 (mara obparmenusi: 26.10.2020). — Pexxum gocTyrma: 1o
TIO/ITIMCKE.

2. Maremarmka B rpuMepax M 3asiadax : yueb. nmocobue / O.M. [ertspesa, JI.H. XKypbenko, I'.A.
Hukonosa, H.B. HukonoBa, C.H. HypueBa. — Mocksa : UTH®PA-M, 2019. — 372 c. — (Bsiciuee
obpasoBanme: bakanaBpmar). - ISBN 978-5-16-011256-5. - Tekct : 3nektpoHHeid. - URL:


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

https://znanium.com/catalog/product/989802 (mara obparmenusi: 26.10.2020). — Pexxum AocTyma: 1o
TIO/ITIHCKE.

3. Nasko, IL.E. Beiciias maTeMaTHKa B ympakHeHMsX W 3ajauvax. (B 2-x wvactsx) [Tekcr] /
I1. E. dauko, A. T Ilonos, T. 1. KoxxeBHrkoBa. - M.: Bricas mikosa, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osee 1000 .

4. @uxrenronbl, I'. M. OcHOBBl MaTeMaTMUeCKOTO aHanu3a : yuebHUK : B 2 yactsax / . M.
duxrenronbl. — 11-e u3g., crep. — Caskr-Iletepbypr : Jlanb, [6. r.]. — Yacte 1 — 2019. — 444 c.
— ISBN 978-5-8114-0190-1. — TekKcT : 3/1eKTPOHHBIM // JIaHb : 3/1eKTPOHHO-OMO/IMOTeUHasi cUCTeMa.
— URL: https://e.Janbook.com/book/112051 (mata obpamenus: 26.10.2020). — Pexxum goctyma: fjist
aBTOpU3. TI0JIb30BaTeeu.

5. @uxrenrosnbi, I'. M. OCHOBBI MaTeMaTHMYeCKOro aHaaM3a : yueOHWK : B 2 uactsax / [. M.
®uxrenronbl]. — 10-e u3g., crep. — CaskTt-Iletepbypr : JlaHs, [6. r.]. — Yactb 2 — 2019. — 464 c.
— ISBN 978-5-8114-0191-8. — TekcT : 3/1eKTpoHHbIH // JIaHb : 371eKTPOHHO-OMO/IMOTeUHAst CUCTeMa.
— URL: https://e.lanbook.com/book/115730 (mara obpairjerus: 26.10.2020). — Pexxum fgoctyma: s
aBTOpU3. TI0JIb30BaTesIen.

6. [llumnaues, B. C. 3ajauHuK 10 BbICILIEN MaTemMaTrKe : yuebHoe rocobue / B. C. Humnaues. — 10-
e u3f., ctep. — Mocksa : UTHOPA-M, 2020. — 304 c. — (Beiciiee obpa3oBanue). - ISBN 978-5-16-
010071-5. - Tekct : snekTpoHHbld. - URL: https://znanium.com/catalog/product/1042456 (zata
obparrenust: 26.10.2020). — Pexxum oCTyTIa: TI0 TIOATIUCKE. _

B) MeTouuecKHe yKa3aHHUsA

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 unrerpan: Terpagb-koHcnekT — MI'TY, 2008. — 23 c.

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

4. T'opsiueBa, H.A. Teopust (yHKL[MII KOMIIJIEKCHOTO TNepeMeHHOro: MeTojnyeckue yKasaHUsl U
BapUaHTbl MHAUBU/YalbHbIX 33laHUW [/Is1 CTY/IEHTOB BCeX creluanbHocTed — Marnutoropck: 'OY
BIIO «MI'TY nm. I''1. Hocoa», 2011. — 28 c.

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

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

7. I'yruna E.M. JIabopaTopHbIii IPAaKTUKYM 110 cTaTUCTHKe ¢ ipuMeHeHrneM EXCEL: Metof. ykas.
JUis 1abopaTopHBIX paboT M0 MaTeMaTH4ecKoW crtaTucTuke.- Marauroropck: I'OY BITO «MI'TY um.
I''1. Hocosa», 2009 — 40 c.

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

9. Makcumenko, U.A. Cobbitist 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. [IpakTHKyM.- 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 CTyieHToB | Kypca Bcex
criequanbHocTen. — MI'TY, 2007. — 17 c.

3. AkmaHoBa, 3. C. HeonpesieneHHbIi UHTerpas: OT TeEOPUU K MPaKTHKe : yuebHoe rocobue / 3. C.
AxkmanoBa ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1 snektpoH. ont. guck (CD-ROM). - 3arn. ¢

TUTY. 9KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true (marta obpamenus: 23.10.2020). -
Makpoo6beKT. - TeKcT : 3/1eKTpOHHBIN. - CBefieHust JOoCTyMHbI Takke Ha CD-ROM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://znanium.com/catalog/product/1042456
https://e.lanbook.com/book/112051
https://znanium.com/catalog/product/989802

4. Amnanuruyeckas reometpus : npaktukyM / T. I'. Kysuna, O. C. Angpocesko, T. B. Mopo3osa,
O. B. [TerpoBa; MI'TY. - Marauroropck, 2010. - 114 c. : un., Tabsn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/

1/1068918/313.pdf&view=true (gaTa obpairienus: 23.10.2020). - MakpooObeKT. - TekcT :
3JIEKTPOHHBIN. - VIMeeTcs nevaTHbIN aHasIor.
5. AnucumoB, A. JI. Matpunibl. Onpesenuteny. CUCTEMBI IMHEHHBIX areOpanyecKux

ypaBHeHUH : yuebHoe Tiocobue / A. JI. Auucumos, T. A. borgapesko, I'. A. Kamenesa ; MI'TY. -
Marnutoropck : MI'TY, 2017. - 1 anektpoH. onT. Auck (CD-ROM). - 3ars. ¢ Tuty:n. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/
1/1139107/3361.pdf&view=true (mara obparenus: 23.10.2020). - MakpooObeKT. - TeKCT :
371eKTpoHHBIN. - ISBN 978-5-9967-1000-3. - CBesenus goctynssl Takke Ha CD-ROM.

6. bonpmapenko, T. A. ViHTerpanbHOe McUMcieHre GYHKLWUN OHOM repeMeHHoM : yueOHOe
nocobue / T. A. Bonzaapenko ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 snekTpoH. onrt. guck (CD-
ROM). - 3arn. ¢ Tuty:n. skpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true (mara obparmenus: 23.10.2020). -
Makpoo06beKT. - TekcT : 3/mekTpoHHbIH. - ISBN 978-5-59967-1001-0. - CBefjeHus JOCTYITHBI TaKXKe Ha
CD-ROM.

7. byneiueBa, C. B. Maremaruka: nipeZiesibl ¥ HelpepbIBHOCTb (DYHKLIMM OJJHOM TlepeMeHHOM.
[MpakTukym : yuebHoe mocobue / C. B. BynerueBa ; MI'TY. - MaruauToropck : MI'TY, 2017. - 1
31eKTpoH. onT. JucK (CD-ROM). - 3ars. ¢ TuTy/. s3KkpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=3338.pdf&show=dcatalogues/
1/1138500/3338.pdf&view=true (mata obparenus: 23.10.2020). - MakpooObeKT. - TeKCT :
31eKTpoHHbIN. - ISBN 978-5-59967-1002-7. - CBefileHust OCTYIHbI Takke Ha CD-ROM.

8. brikoBa, M. B. [TuddepentmanbHeie ypaBHeHuUs : yuebHoe ocobue / M. B. BrikoBa, H. A.
Kgacoga, H. . KumatikuHa. - Marautoropck : MI'TY, 2012. - 1 anektpoH. onT. Auck (CD-ROM). -
3ar1. ¢ Tutys. skpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true (zmata obpairerus: 23.10.2020). -
Makpoo0ObeKT. - TeKCT : 3/1eKTPOHHBIN. - CBeieHus JOCTyMHbI Takke Ha CD-ROM.

9. M3ocoBa, JI. A. OCHOBBI MaTeMaTHUeCKOT'0 aHa/Iu3a : yuebHoe rocobue. Y. 1.
MuddepeHupanbHOe McurcaeHUe PyHKLIMY 0HOM nepemeHHoM / JI. A. M30coBa, JI. A. I'paueBa ;
MI'TY. - Maruutoropck : MI'TY, 2015. - 1 anekTpoH. onT. guck (CD-ROM). - 3arn. ¢ TUTy. 5KpaHa. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/
1/1123913/1400.pdf&view=true (mata obparmenus: 23.10.2020). - MakpooObeKT. - TeKCT :
3/71eKTPOHHBIN. - CBeJieHus1 JOCTYIHbI Takke Ha CD-ROM.

10. Koporenkasi, B. A. ®yHKIMM HECKOJBKUX TIepeMeHHBIX : yuebHoe mocobue / B. A.
Koporetikasi, FO. A. N3BekoB ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 anekTpoH. onT. auck (CD-
ROM). - 3arn. ¢ tutyn. 3KkpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true (mara obpamenus: 23.10.2020). -
Makpoo0ObeKT. - TeKCT : 3/1eKTpOHHBIN. - CBe/leHus JOCTyMHbI Takke Ha CD-ROM.

11. Teopusi BeposITHOCTEH 1 MaTeMaTHuecKasi CTaTUCTHKA: 37IeKTPOHHOe yueOHoe rocobue u
MPaKTHKYM C 1abopaTopHeiMu pabotamu / A. B. U3ocos, JI. A. M3ocoBa, JI. A. I'paueBa, E. M. I'yruna.
- MaruuToropck : MI'TY, 2013. - 1 snektpoH. ont. guck (CD-ROM). - 3ar. ¢ Tutys. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/
1/1118948/931.pdf&view=true (marta obparmenus: 23.10.2020). - MakpooObeKT. - TeKCT :
371eKTPOHHBIN. - CBeJieHus1 JOCTYIHbI Takke Ha CD-ROM.
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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=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=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

r) IIporpammHoe obecrieuenue u IHTepHeT-pecypChI:
ITporpamMHoe oGecrieueHue

Haunmenosanue 110 Ne goroBopa CpoOK JeicTBUS TULIEH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 beccpouHo

FAR Manager cBODOO/IHO pacrpoCTpaHseMoe OeccpouyHO

77Zip cBODOO/THO pacrpoCTpaHsIeMoe beccpouHo

IIpodeccuoHanbHbIe 0a3bl JAHHBIX M HH(GOPMaMOHHBIE CIPABOYHbIE CHCTEMbI

Ha3saHue Kypca

CchlIKa

HaumoHanbsHas

(PUHIT)

H(bOpPMaLMOHHO-aHa/TUTUYecKast
cucteMa — PoccuiicKui MHJEKC HayyHOrO LIUTUPOBAHUS

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

[MouckoBasi cuctema Axagemusi Google (Google

Scholar)

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

WudopmatmonHas cucrema - EfvHoe okHO ocTyna

K MH(hOPMAIMOHHBIM Pecypcam

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

OnekTpoHHBIE pecypchl Oubmmoreku MITY wum.

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

.. Hocora Default.asp
YHuBepcuTeTCKasi ~ MH(GOpMal[MOHHasi ~ CUCTeMa https://uisrussia.msu.ru
POCCHUA

9 MaTepua/IbHO-TeXHHYECKOe ofecrieyeHne JUCHHUILIUHBI (MO/Y/Is1)

MaTepI/Ia]I]:HO—TeXHI/IT-IECKOG obecreueHue AWCHUIT/IMHBI BK/TFOYAET:

Tun v Ha3BaHUe ayAUTOPUH

OcHalljeHre ayJIMTOPUNA

YuebHble ayJUTOpUU Jist
MpOBe/leHUs] 3aHATUM JIEKIIMOHHOTO
THUIA

[locka, MybTUMeAUHbIe CPeJICTBA XpaHeHus, repeiaud U
rpe/icTaB/eHys THPOpPMaLMU

YuebOHble ayAUTOpUN AJIst
MPOBe/IeHNsI TPAKTUUeCKUX 3aHATHI,
IPYIMOBBIX W WMHAUBUIYaTbHBIX
KOHCY/IbTalL[|, TEKYIero KOHTPOJIs
Y IPOME>KYTOYHOMW aTTeCTal|n

Iocka, My/IbTUMeIMHBIN [IPOEKTOP, KpaH

Kowmriekc MeToarueckrx pa3paboTok (pa3faTouyHoro
Marepuasa U MeTOANYeCKUX yKa3aHWH) N\WIM KOMIUIEKC
TeCTOBBIX 3a/laHUM JJ1s1 IOATOTOBKY M ITPOBe/IeHHUsI
TIPOMEXXYTOUHBIX U PyOeKHBIX KOHTPOJIeH

[omellieHust /il  CaMOCTOSITe/TbHOM
paboTHI yUaIuxcst

[TepcoHanbHbIe KOMITBIOTEPHI € TTakeToM MSOffice, Bexomom
B VIHTEpHeT U C ZI0CTYIIOM B 3/IEKTPOHHYIO UH(OPMAI[HOHHO-
o0pa3oBaTe/ibHYI0 Cpe/ly YHUBEPCUTETA

[TomelieHe /11 XpaHEHHWs |
MPOGUIAKTUUYECKOTO 00C/Ty>KUBAHHUS
yueOHOr0 000PYI0BAHUS

[Tkacde! a1 XpaHeHUs1 yueOHO-MeTOANUYECKON
JIOKYMEHTal[iH, yueOHOro 000pyZoBaHus U yueOHO-
HarISIAHBIX TOCOOMH
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