MUHUCTEPCTBO HAVKH 1 BBICIIEI'O OBPA3OBAHNSA
POCCUNCKOM OEIEPALIAN

DenepanbHOE TOCyIapCTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE YUpeKICHIE
BEICIIEr0 00pa3oBaHus

s

SAHCTHTYTA

5

58 (ECTEC lrEMp@K
CTARLPTII

PABOYAS ITIPOI'PAMMA JUCHUIIIMHBI (MOAYJIS)

MATEMATHKA

Hanpasnenue nmoarotosku
08.03.01 CrpouTtenpctno

Wupp  HAUMEHOBAHUE HANPABNeHUs NOO20MOBKY (CReYUaNbHOCTI)

[Tpo¢uis mporpamMme!
TemnorazocHa0)KeHHE U BEHTHIISILIAS
HauMeHosaKue HanpasnenHocmu (npoduas) nod2omosku (cneyuanuzayuu)

YpoBeH»b BhICIIEr0 00pa3oBaHus — OaKaraBpuar

[TporpamMma moArOTOBKH — aKafneMHUUeCKHit GaKaiaBpuar

®opma 06yyeHust
3aounas
Wrcruryt VIHCTHTYT €CTECTBO3HAHMUS M CTAHIAPTH3AIUH
Kadenpa Beicmelt maTematiku
Kype 152
Maruuroropek

2018 r.



PaGouas nporpamma cocrasiena Ha ocHose ®I'OC BO 1o manpasiennio noarotosku 08.03.01
CrpoutenscTBo, yrBepKkIeHHOro mpukazom MOuH P® ot 12.03.2015 . Ne 201.

PaGouast mporpamma paccMoTpeHa i 0n0GpeHa Ha 3acenaHuu Kapenper Buicuei  mame-
Mamuxu «4» cents0ps 2018 r., mportokon Ne 1.

3aB. kadenpoit (Jff / E. A. ITy3ankosa /
(nponuce)

PaGouas nmporpamma omoGpena METOXHYECKON Komuccueldt Hucmumyma ecmecmeosnanus — u
cmanoapmusayuu  «24» centsops 2018 r., mpotokox Ne 1.

[Tpencenatens ~’/‘-7 / W. 1O. Me3un /
f(m)'bnuca)

=

CortacoBano:

3aB. kadenpoit Ynpasnenus neosuswcumocmoio u unicenepubx ccnfem

PaGowas mporpamMma cocrasieHa: CTapuui mper. kad. Beiciueit MaremaTuky, K.ILH.
7

\ _TEB Cepreesa /

(noonuce)

Penensent: nonent kad. [TpuknaaHO# MATEMATHKH U HH(OPMATHKH, K.(.-M.H.

(%7 / JL.B. CmupHOBa /

(noonuce)



JluceT perucTpauuy H3MeHEHHUI H 0MOJIHEHHI

R ————

METOAUYECCKOM U MaTe€pHaJIbHO-
TEXHUYECKOM O0ECIICYCHHUH IUCIUIIIHHEI

npotoxost Nel

Jlara.
[Moxnuce
Ne Paznen Kpatkoe conepixanue Ne mpoTokona e
/I | IPOTrpaMMEI H3MEHEHHU S/ IOTIOTHEHUS] 3acelaHus i
Kagenpoit
kadenps
1 8,9 AxTyanu3anus cBeeHHH 0 yaeOHo- 03.09.2019 .
METOJHYECKOM H MaTepHUaIbHO- npoTokost Nel f
TEXHHYECKOM 00eCIIeUYeHUH AUCIUIIIINHBI %
2 8,9 AKTyanu3anus cBeIeHuH o yue6Ho- 01.09.2020 £




1 Heau ocBOeHNS TUCHUNIIIMHBI (MOIYJISA)

Llenbt0 OCBOCHHS TUCIUTUTHHBI «MaTemMaTnuka» sBisieTcs GopMupoBaHKe OOMIEKYIBTYp-
HOW KOMIIETEHIIMH, KOTOpasi BKJIIOUAET B CeO:
* BOCHHTaHHE JOCTATOYHO BHICOKOH MaTeMaTHYECKOH KyJIbTYpHI;
* TPUBUTHE HaBBIKOB COBPEMEHHBIX BUI0B MaTEMAaTHYECKOTO MBIIIJICHNUS;
* [PHUBHUTUE HABBIKOB UCIOJIH30BAHUS MATEMAaTHUECKUX METOAOB M OCHOB MaTeMaTH-
YEeCKOTI'0 MOJICTHPOBAHUS B IPAKTUUECKOH EATETHLHOCTH.

Bocnuranue y cTyJeHTOB MaTeMaTH4eCKON KyJIbTyphl BKIIOYAeT B ce0sl ICHOE TOHMMa-
HUE HEOOXOAMMOCTH MaTeMaTHYECKOW COCTABIIAIONICH B 0oOIIel MOArOTOBKM OakanaBpa, BeIpa-
OOTKY MpENCTaBICHUI POJIM U MECTE MaTeMaTHKH B COBPEMEHHOM HMBWIIM3AIMU M B MUPOBOM
KYJIBTYpe, YMEHHE JOIMYECKH MBICIUTh, ONEPUPOBATh C A0CTPAKTHBIMU OOBEKTaMHU U OBITH KOp-
PEKTHBIM B YNOTPEOJICHNH MaTeMaTHYECKUX TOHATHUI M CHMBOJIOB JJISI BBIPQKEHHUS KOJHMYE-
CTBEHHBIX M KaueCTBEHHBIX OTHOLICHMH. Maremarndyeckoe oOpa3zoBaHHME OakalaBpOB JOJKHO
OBITH IIUPOKUM, OOIITUM, TO €CTh JOCTATOYHO (PyH/IaMEHTAJIbHBIM.

Hacrosmas nporpaMMa no MaTeMaTHKe OTpa)kaeT HOBbIE TPeOOBAHUS, IPEIbSABISIEMBIC K
MaTeMaTHIeCKOMYy OOpa30BaHUIO COBPEMEHHBIX OakamaBpoB. Ee Xxapakrepusyer mpuKiIamgHas
HANpaBJICHHOCTh W OpPUEHTALMs Ha OOy4YeHHE CTYIEHTOB HCIOJIb30BAaHUIO MaTEMaTHYECKHX
METOJIOB TIPH PEUICHUH MPUKJIIATHBIX 33/1a4.

OOumii Kypc MaTeMaTUKH sBISeTCd (PyHIAMEHTOM MaTeMaTH4yeckoro oOpa3oBaHusi Oaka-
JaBpa.

2 MecTO IMCHUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM IPOrpaMMBbl
NMOAroTOBKM 0akajnaBpa (Marmcrpa, cnenmajaucra)

Jucuumimna «MaremaTnka» BXOAUT B 0a30Byr0 4acTh Ojoka 1 oOpasoBarenbHOH mpo-
rpaMMBI.

OcBoeHUEe AAaHHOW AMCIUIUIMHBI MPEANOaraet, 4To B pPe3yyibTaTe M3yYEHHUs IIKOJIBHOTO
Kypca MaTeMaTHUKU oOydaromuiicsa uMeeT cOpMUPOBAHHOE MPEICTABICHUE O MaTeMaTUKE Kak
YHHUBEPCATHHOM SI3BbIKE HAyKH, 00 HJESIX M METOJaX MaTEeMAaTHKH, BIAJCeT MaTeMAaTHUYECKUMU
3HAHUSAMU U YMEHHUSAMHU, COOTBETCTBYIOIIMMU DenepalibHOMY KOMIIOHEHTY T'OCYIapCTBEHHOIO
CTaHaapTa o0mero oOpa3oBaHMsl, IMEET PA3BUTOE JOTHYECKOE MBIIIICHHUE, MPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1aZjaeT BHICOKUM YPOBHEM aITOPUTMUYECKOMN KYIbTYPHI.

3HaHUS U YMEHUS, YCBOCHHBIE B MPOLIECCe N3YUCHHS] MaTeMaTUKH HEOOXOAUMBI JIJIsl OCBO-
€HUS IPYTUX TUCIUILINH €CTECTBEHHOHAYYHOTO U MPO(EeCCHOHATLHOTO IIHKIIOB.

3 KomnereHunu ody4darmomierocsi, opmupyembie B pe3yJibTaTe 0CBOECHUS
AUCHHUILIAHBI (MOAYJIsI) ¥ IUVIAHUpPYeMble Pe3yabTaThbl 00y4eHHs

B pesynbpTaTe oCBOCHHS MUCHUILIMHBI «MaTeMaTnka» OOydYaromuiics JTODKeH 00J1aaaTh
CJEIYIOIMMH KOMIETECHIUSIMMU:

CrpyKTypHBII
JIEMEHT ITnanupyemsle pe3yapTaThl 00y4eHUs

KOMIICTCHII U

OIIK-1 - cmoco0HOCTH HCNO0JIb30BATH OCHOBHBIE 3AKOHBI MATEMATHKH B NPOo(deccHoHaIb-
HOH 1eITeJIbHOCTH, IPUMEHATh METObl MATEMATHYECKOI0 AaHAJIH32 H MATEMATHYECKOI0
MO/IeJTUPOBAHUS, TEOPETHYECKOI0 M IKCIIEPUMEHTAJIBHOI0 HCCJICAOBAHNUS

3HaTh - OCHOBHBIE TOJIOKEHUSI BEKTOPHOW alreOphl M aHATUTHYECKOH T€OMETPHUH,

- OCHOBHBIE TOJIOKEHUS TEOPUH MPEAEIIOB U HENPEPHIBHBIX (PYHKIIUH,

- OCHOBHBIE TeopeMbl Tu(pdepeHInaTbHOr0 U HHTETPATBHOTO UCYUCICHHS (DYHKITHNA
OJHOH M HECKOJIbKUX TEPEMEHHBIX, METOIbl TU(PQEepPeHINAILHOTO UCUUCICHHS HUC-
cienoBaHus GyHKLUH,

- OCHOBHBIE TUIIBI OOBIKHOBEHHBIX AN (GEepeHIINANBHBIX YPAaBHEHUH U METOIBI UX pe-
IICHH,

- OCHOBHBIE MOHSITHSI TEOPUU BEPOIATHOCTEH U MaTEMAaTHUECKON CTATHCTHKU

YMmerb — [pUMEHATH METOAbl TU(PepeHINANTEHOIO UCUUCICHUS Al HCcCIeoBaHus (PyHK-
LUH OJHOM M IByX NIEPEMEHHBIX;
—  BBUIBJISITh, CTPOUTH U PELIaTh MATEMATHUYECKUE MOJIENIN IIPUKIAHbIX 3334,




CTpyKTypHBIi

3JIEMEHT [Tnaaupyemblie pe3yabTaThl O0y4eHUS
KOMIIETCHIUHU
— 00cyxaath crocoObl 3(PEeKTUBHOIO pEICHHS 3a1a4, Paclo3HaBaTh 3PPEeKTHBHBIC
pe3ynbTathl OT HeI(DHEKTUBHBIX
Brnaners — HaBBIKAMH IOCTPOCHHUS U PEIICHUS MAaTEeMaTHICCKUX MOJICIICH MPHUKIIAJIHBIX 3a-

Aad;
— cnoco0amMu OIEHUBAHHS 3HAYUMOCTH U ITPAKTHYECKOH MPUTOTHOCTH MOTYyYEHHBIX
pe3yIbTaTOB




4 CTpyKTypa U cofepKaHue JUCHUIINHBI

OO0mast TpyA0eMKOCTh TUCHUTUTHHBI cocTaBisieT 10 3aueTHbIx enunuil, 360 akaf. 4., B TOM YUCIIE:

KOHTaKTHas pabota — 39,7 akas. 4acos:

— ayauTopHas — 32 akaj. 4acos;

— BHeayIuTOpHas — 7,7 akaJl. 4acoB
camocrosTenbHas pabora — 299 akaj. 4yacos;
MOATrOTOBKA K ’K3aMeHy — 17,4 akaz. daca,
MOATrOTOBKA K 3a4eTy — 3,9 akaj. yaca.

Pazgesn/ Tema
JIUCITAILTUHBI

Kypc

AynuropHas

KOHTaKTHas pa-

oora

(B akaz. yacax)

JCKIAN
nabopar.

3aHATUSA
TIpaKThY.

RATATIIO

CdMOCTOATE/IbHAA

pabora (B akaz. ya-

f‘QV\

By camocrosi-
TeJILHOU
paboThI

dopwma TekyIiero
KOHTPOJIA ycIe-
BAEMOCTH U
MIPOMEKYTOUHOU
aTTecTaluu

Kopx u cTpyKTypHBIH
DJIEMEHT
KOMITETEHITUI

Pa3nes 1. DiieMeHTHI BeKTOPHOI ajre0pbl 1 AaHAJIMTHYECKON FeOMeTPUH

1.1 BekropHas anreOpa: NMHEHHBIC W HEIIMHEWHBIC OIEpaIliyd HajJ BEKTOpaMU M
HX CBOMCTBA.

- BeimosiHeHue KP
Nel «Bekropnas
anreOpa W aHAIUTH-
Yeckassk TEeOMETpHs.
Huddepennmansaoe
ucuucienne GOII»

- KOHCYJbTALIUU 110
peuenuto KP Nel,
- IpOBEpKa peliie-
Hust KP Nel (gacth
— BEKTOPBI)

OIIK-1
—3yB

1.2. AnanuTudeckasi reOMETpHUs Ha MJIOCKOCTH U B IIPOCTPAHCTBE

1/11

10

- BeimosiHeHue KP
Nel «BekTopHas
anreOpa U aHAIUTHU-
yeckasi TeOMEeTpHsl.
Juddepennnanpaoe
ncuncinenne OOII»

- KOHCYJIbTALIMH TIO
pewennto KP Nel,

- TMpOBEpKa perie-
Hus KP Nel (gacth
— aHAJUTHY. TEOM.)

OIIK-1
—3yB

Hroro o pasneny

2/M1

20

KP Nel, koHcneKT




AynuropHas

5 & 5
KOHTaKTHas pa- & & o CHE.
6oTa B §( opMa TeKyIlero % E
Paszien/ Tema 2 | (B axay, vacax) B g A Bup CaMOCTOA- | KOHTPOJIA yCIIe- X =
e, 5 = 57 TeJIbHOU BaeMOCTH U 3 £
. . o Q
s | §EE E% < S paboThI IPOMEKYTOUHOU | & % =
2 SRE B 5 arrecTanuu =8
o Q e B Ve = X
2 S 3B RS S
Pasznea 2. Beenenne B MaTeMaTHYeCKHMI aHAJIN3
2.1. Ilpenen u HENPEPHIBHOCTH (DYHKIIMH OJTHOM MEPEMEHHON 1| 1/11 1| 5 |-BemonHenue KP |- koncynbTanuu no |OITK-1
Nel «Bekropnast pemenuto KP Nel, |—3yB
anredpa M aHaJIUTH- |- IPOBEpKa peliie-
yeckas reometpus. |Hus KP Nel (wacth
Huddepennmanproe|— mpeaensl,
ucuncinenne GOIl» |(Henpep.)
HTroro no pasneny 1| 1/11 1| 5 KP Nel
Paznen 3. IudpepennuanbHoe ucunciaenne GyHKIMU OHON MepeMeHHOI
3.1. Onpenenenve npou3BoaHol pyHkuuu B Touke. Juddepenmman, ero reomer-| 1 1 1 | 5,1 |-camocroATenb- |- KoHCyapTanuu o |OIIK-1
PUYECKUN CMBICIL. ['eOMETpUYECKUN U MEXAaHUYECKUI CMBICI NTpou3BoAHOM. [1pa- Hasd pabota c -  |pemenuio KP Nel, (—3yB
BriIa qudpepeHIMpoBaHus U TaOIHIa TIPOU3BOIHBIX TepaTypou — KOH- |- IIpOBEpKa peliie-
CIEKT «3ajayd, Hust KP Nel (gacte
IPUBOJALINE K I10-  |— MPOU3BOJIHBIC),
HATHUIO IPOU3BOJ- |- IIPOBEPKA KOH-
HOIT», CIIEeKTa
- BeimostHeHue KP
Ne 1
3.2. lubdepeHripoBanye HEIBHO U MMapaMETPUUECKH 3aTaHHBIX kui. Jlora-| 1 1 1 - BpmonHenne KP|- xoscyner. 1mo|OIIK-1
YH Y.
pudpmuueckoe nuddepeHunpoBanue Nel «BexTopnas [pem. KP Nel, —3yB
anredpa M aHaJIHWTH-|- IPOBEpKA pellle-
yeckass reomerpus. Hus KP Nel (wacth
JuddepennmanpHoe|— moCTpoeHNE




AynuropHas

KOHTAKTHAA pa- & g E
pa-g = 8
Gora E §( dopMa TeKYIEro | =
Paznen/ Tema 2 | (8 axaz. Tacax) ‘g g Bup CaMOCTOA- | KOHTPOJIA yCIIe- g % E
I — > : B A g TEJIbHOU BaEMOCTH U | &, =g
= SEE 55T paboThI NPOMESKYTOUHOH | § = E
2 | &8 Bg 5 aTTecTaluu =3
s |G ERRS g =
50D g =
ucuncienue ®OIl» |rpadukoB HyHK-
1)
3.3. UccnenoBanue GyHKIHMI ¢ TOMOIIBI0 AUPPEPEHITNATHHOTO UCUUCTICHUS 1 1 1 2 |- emoiHenne KP|- koncynpraiuu mo |OIK-1 —
Nel pemenuio KP Nel, |3V
nposepka KP Nel
HToro no pasneny 3 3 (10,1 KP N°1, koH-
CIICKT
HToro yctaHoBoO4YHAs ceccusi 1| 6/2 4 (35,1 KP No1
Pa3nes 4. UnTerpanbHoe ncunciaeHue GyHKIUH OHOI NepeMeHHOM
4.1. TlepBooOpazHas Qyukums. HeompeneneHHbId WHTETpall U €ro OCHOBHEIE| 1 1 1| 10 |- Bomondenue KP|- koHCYnBT. 1O OIIK-1
cBoiicTBa. Tabymiia HEONIPEACIICHHBIX HHTETPAJIOB No2  «Heonpenenen- |pemr. KP Ne2, —3yB
HBI U OIPENENEH- |- IPOBEPKA pelle-
HBIN unrerpai. |\Hus KP No2 (wacth
OHIT» — HEMOCP. UHTETP.)
4.2. OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS 1| /A1 1| 10 |- Bemonnenue KP |- koncynbr. mo|OIIK-1
No2 «Heomnpenenen- |pemr. KP Ne2, —3yB
HBIM U ONIPEIENEH- |- IPOBEpPKA penie-
HBIW MHTETpall. Hust KP Ne2 (gactp
OHII» - METOJIbl UHTE-
TPUPOBAHUS)




AynuropHas

5 E
KOHTaKTHad pa- & 5 o
Gora E §( dopMa TeKYIEro | =
Paszien/ Tema 2 | (B axay. yacax) 'g g Bup CaMOCTOA- | KOHTPOJIA yCIIe- %% E
HCHHAIUTHHBL = : B & " TEJIbHOU BaéMOCTH M | %, =2
= SEE 55T paboThI NPOMESKYTOUHOH | § = E
2 &R E Bg 5 arrecTanuu =8
s |G ERRS g =
50D g =
4.3. OnpeneneHHbld UHTETpall. 3a1aun, MPUBOIAIINE K MOHATUIO ONpeieaeHHoro| 1 2 - 5 |- BemoaHenue KP|- koncynbranuu no|OIK-1
uHTerpaia. @opmyna Hetotona-Jleii6auna. CoiicTBa. MeTo b1 HHTETPUPOBAHHUS Ne2 «Heomnpenenen-|pemenuto KP Ne2, |- 3yB
HBIi U OIpeleseH-|- MpoBepKa pelle-
HBII unTerpai. (Hust KP Ne2 (wgactsb
OHII» - BBIYKCIICHHE
OIIPEAEIEHHOTO
MHTErpasa)
Hroro no pasneny 1| 411 2| 25 KP N2, KoOH-
CIIEKT
Pa3nea S. luddepennuanbHoe ncunciaeHue GyHKIUH HecKoJIbKUX nepeMeHHbIX (DHII)
5.1. Onpenenenue ocHoBHbIX NOoHATUHN. [Ipenen u nHenpepbiBHOCTE @HII. OcHoB-| 1 1 -| - |- camocroATesb-|- IIpoBepka KOH-|OIIK-1
HBIE CBOMCTBA () YHKIIMI, HETIPEPHIBHBIX B 3AMKHYTOM 00JIACTH. HO€ U3y4YeHUe JIU-|CIIeKTa —3yB
Teparypbl: Halu-
caHue KOHCIIEKTa
«CpoiicTBa  (QyHK-
UM, HEMPEpPhIBHBIX
B 3aMKHYTOW o00ma-
CTH».
5.2. YacTHble TPOW3BOJHBIC W TPOM3BOAHAS MO HamparieHuto. KacarenmbHas| 1 1 - | 4,1 |- BemosHeHue KP|- koHcynbTupoBa-|OIIK-1
IUIOCKOCTh U HOPMaJIb K MOBEpXHOCTHU. ['eomeTpudeckuii cMpich auddepennunana. Ne2 «Heomnpenenen-|Hue O pEIIEHUIO |— 3yB

[Tpusnak quddepeHupyeMoCTH.

HBIH W OIpeaeseH-
HBII UHTETpal.
®OHITI»

KP No2,
IpoBepKa pe-
meHus KP No2




Paznen/ rema
JACITUTLTAHBI

Kypc

AynuropHas
KOHTaKTHAasI pa-
6ota
(B akaz. yacax)

JICKOHUN
3aHATUA
RATTATIICT

nabopar.
TIPaKThY.

CdMOCTOATE/IbHAA
cav)

Bua camoctosi-
TEJILHOU
paboThI

dopmMma TeKyIero
KOHTPOJIA ycIle-
BAEMOCTH U
MIPOMEXKYTOUHOMN
arTecTanuu

Koz 1 CTpYyKTYpHBIHM
SJIEMEHT
KOMIIETEH NI

5.3. IIpousBoaHas cioxxkHoi (pyHkuu. YacTHbie pon3BoaHbIE U nuddepenmma-
JIBI BBICHIMX MOPAAKOB. [luddepeHnnpoBanue HeIBHO 3aJaHHBIX ()YHKIIUH.

» |pabora (B akazn. ya-

- Bemoaaenne KP
Ne2 «Heomnpenenen-
HBIH W OIpeaeseH-
HBIN UHTETpal.
DOHII»

- KOHCYJIBTHPOBa-
HUE MO PEILICHUIO
KP Ne2,

- TMpOBEpKa perie-
Hus KP Ne2

OIIK-1
—3yB

Hroro no pazaeny

KP  Ne3,
CIIEKT

KOH-

HToro 3mMHAA ceccus

33,1

IdK3aMeH

OIIK-1
— 3yB

4.4. IIpunoxeHus ONpeneIeHHOI0 HHTErpala

54

- BeimojgHenne KP
No2 «Heonpenenen-
HBII U OIpPENEIIEH-
HBIN MHTETrpal.
OHII»

- KOHCYIBT. IIO
peur. KP Ne2,
- TMpOBEpKa perie-
Husg KP Ne2 (gacth
HNPHIOKEHUS

OIP.MHT)

OIIK-1
—3yB

4.5. HecoGcTBenHble uHTErpaibl. [Ipu3HaKku CXOIMMOCTH.

44

- BeimojgHenue KP
No2,

- CaMOCTOSITEJb-
HOe U3y4yeHue JIH-
TepaTyphbl: KOH-
cnekT «IIpusnaku
CXOOUMOCTH HEC00-
CTBEHHBIX HWHTETpa-
JIOB»

- KOHCYJIbTALIUU TIO
peuennto KP No2,
- mposepka KP Ne2
(yacTb  HECOOCTB.
MHTETpaJIbl)
-IIpOBEpKa KOH-
CIIEKTa

OIIK-1
—3yB




AynuropHas . =
KOHTaKTHAasd pa—§ = o
Gora A §( dopMa TeKYIEro | =
5 Bup camocrosa- | KOHTpOJiA yciie- SP =
Pazgniesn/ Tema 2| (8 akan, yacax) © g | P . POz y CEE
HCHHAIUTHHBL = SN TEJIbHOU BaeMOCTHU U 2= &
. : o ]
s | §EE E% < S paboThI IPOMEKYTOUHOU | & % =
Z | §5E 25 arrecramum | 5 3
¢ €5 R < 5]
50D g =z
OIIK-1
HToro JieTHss ceccust 1 - 2| 98 JK3aMeH 3yB
Pa3nes 6. O0bIkHOBeHHBbIE TH(PepeHuaIbHbIC YPABHEHHUS
6.1. O6pikHOBeHHBIE MU (PepeHInaTbHbIE YPaBHEHHsI ITepBOTo mopsiaka. ['eomer-| 2 2 - | 10 |- Bemonaenue KP|- xkoncymsTupoBa-|OITK-1
puueckuil cmbici nupdepeHInaTbHOTO0 YPaBHEHUS MEPBOTO MopsiaKa. MeTosl Ne3  «/IY. Teopusi|Hue MO pELIEHUIO|— 3yB
emeHus quddepeHnnaIbHbIX YpaBHEHHUM IEPBOro Mopsiika. BEpOATHOCTEH. Ma- o3,
Ma- |KP Ne3
TEMaTU4eCKasl CTa-|- IPOBEpKa pellle-
THCTHKA» Hus KP Ne3
2. BBICILIUX MOPSIIKOB, CBOJSAIIMECS K IIEPBOM - - - COCTaBJIEHUE KOH-|- KOHCYJIbTHUPOBa- -
6.2. 1Y p pBOMY 2 10 y. p OIIK-1
criekta «J1Y BbIC-|HME MO pPEHICHUIO|— 3yB
IINX nopsiakoB, | KP Ne3,
CBOAAIIMECS K Mep-|- TMpoBepKa KOH-
BOMY», CIIEeKTa
- BbimonHeHue KP
Ne3
6.3. JIuneitasie nuddepeHuanpHbie ypaBHEHUS n-To mopsiaka. JImaeitHoe oquo-| 2 | 1/U1 - | 4 |- BemosHenue KP|- koncynbTupoBa-|OIIK-1
ponHoe ypaBHeHue. DyHaaMeHTallbHas cuctema perieHuil. Onpenenurens Bpon- Ne3  «1Y. Teopusi|Hue MO PELICHUIO|— 3YB
ckoro. Heognoponnoe nuneiinoe ypaBuenwe (JIHIAY), Bum obmiero pemieHwus. BeposATHOcTel. Ma-|KP Ne3,
Meroa Bapualiil NPOU3BOJIbHBIX MOCTOSHHBIX. TEMaTU4eCKasl CTa-|- IPOBEpKa pellle-
p p pOBEpKa p
JluneitHoe ypaBHEHUE C MOCTOSHHBIMH K03 puiineHTaMu TUCTUKA» Hus KP Ne3
HToro no pasneny 3/M11 0| 24 KP Ne3, koncnekr
Pa3nes 7. DjieMeHTHI TeOPUHU BEPOATHOCTEH M MATEMaTHYeCKOM CTATHCTHKH
7.1. DneMeHTH KOMOMHATOPUKH 2 1 1| 2 |- Bomonnenue KP|- koncynpTuposa-|OIIK-1
No3  «JIY. Teopusi|Hue 1O pPEHICHHIO|— 3yB




Paznen/ rema
JACITUTLTAHBI

Kypc

AynuropHas
KOHTaKTHAasI pa-
6ota
(B akaz. yacax)

JICKOHUN

3aHATUA

RATTATIICT
CAdMOCTOATE/IbHAA

nabopar.
TIPaKThY.

pabora (B aka. Ja-

!‘QV\

Bua camoctosi-
TEJILHOU
paboThI

dopmMma TeKyIero
KOHTPOJIA ycIle-
BAEMOCTH U
MIPOMEXKYTOUHOMN
arTecTanuu

Koz 1 CTpYyKTYpHBIHM
SJIEMEHT
KOMIIETEH NI

BeposATHOCTE. Ma-
TeMaThyeckas Cra-
THUCTHKa»

KP Ne3

7.2. Anrebpa coOwrtuii. Kitaccuueckoe, reoMeTpruieckoe M CTaTUCTUYECKOE OIpe-
JIEJICHUS] BEPOSITHOCTU. AKCHOMATHKA TEOPUU BEPOSITHOCTEM.

- BeimosiHeHUe KP
Ne3  «/1Y. Teopus
BeposATHOCTE. Ma-
TeMaThyeckas Cra-
THUCTHKa»

- KOHCYJIBTHPOBa-
HUE MO PEILICHUIO
KP Ne3,

- TpOBEpKa perie-
Hus KP Ne3

OIIK-1
—3yB

7.3. Teopembl CIOXKEHUS U YMHOXKEHHUsSI. Y CJIOBHAsl BEpOSATHOCTh. Popmyia noJ-
HOM BeposTHOcTH U dopmyna baiieca. Cxema bepnymu, npubmmkenus Jlammaca
u Ilyaccona.

1/11 -

- BeimosiHeHue KP
No3  «JIY. Teopus
BEpOsATHOCTEN. Ma-
TeMaTH4yecKas Cra-
TUCTUKA»

- KOHCYJIBTHUPOBa-
HUE TI0 PEHICHUIO
KP Ne3,

- TpOBEpKa perie-
ausg KP Ne3

OIIK-1
—3yB

7.4. JIuCKpeTHBIE W HENPEPHIBHBIC CIy4ailHbIe BEMWYUHBL. Psin n dyHKIMS pac-
npeaciiCHUA U IJIOTHOCTD. MaremaTudeckoe OXHUIJAHUC U TUCIICPCHUA, HAYaJIbHLIC
U LIEHTPaJIbHbIE MOMEHTHI.

1,8

- BeimosiHeHue KP
Ne3  «/1Y. Teopus
BeposATHOCTE. Ma-
TeMaThyeckas Cra-
THUCTHKa»

- KOHCYJBTHPOBa-
HUE MO PEILICHUIO
KP Ne3,

- TMpOBEpKa perie-
Hus KP Ne3

OIIK-1
—3yB

7.5. I3BecTHBIE paclpeneieHus] U UX YUCIIOBbIE XapakTepucTuku. HopmanbHoe
pacnpeneleHue.

- BeimosiHeHue KP
Ne3 «Teopust Bepo-
SITHOCTEH. Marema-
TUYECKAsl CTATUCTH-
ka» «JIY. Teopus
BEeposATHOCTE. Ma-
TeMaTU4yecKas Cra-

- KOHCYIBTHUPOBa-
HUE TI0 PEHICHUIO
KP Ne3,

- TpOBEpKa perie-
ausg KP Ne3

OIIK-1
—3yB




Paznen/ rema
JACITUTLTAHBI

Kypc

AynuropHas
KOHTaKTHAasI pa-
6ota
(B akaz. yacax)

JICKOHUN
3aHATUA
RATTATIICT

nabopar.
TIPaKThY.

CaMbtroaTesHTA
pabora (B aka. Ja-
{"QV\

Bua camoctosi-
TEJILHOU
paboThI

dopmMma TeKyIero
KOHTPOJIA ycIle-
BAEMOCTH U
MIPOMEXKYTOUHOMN
arTecTanuu

Kop 11 cTpyKTYpHBIH
3JIEMEHT
KOMIIETEHITHI

THCTHUKa»

Hroro no pazaeny

[\S)

10,8

KP Ne3, koHcneKT

HToro ycranoBouHasi ceccusi

34,8

7.6. MHOTOMEpHBIC CiTy4yaiiHble BeMMUYUHBI. DYHKIIUKA paCIpeCIICHHs], CBOMCTRA.
YucnoBble XapaKTEPUCTUKHU. DJIEMEHTBI TEOPUHU KOPPEIALUN

32

- BeimosiHeHUe KP
Ne3  «/1Y. Teopus
BeposATHOCTE. Ma-
TeMaThyeckas Cra-
THUCTHKa»

- KOHCYJBTHPOBA-
HUE TI0 PEUICHUIO
KP Ne3,

- nposepka KP Ne3

OIIK-1 —
3yB

7.7. OCHOBHbIE MOHATHUS, T€HEpaJIbHASI COBOKYITHOCTh M BBIOOpKa. CraTHcTHYe-
CKHE OLIEHKH MapaMeTpoB pacnpeaeneHus. TouedHbple U HHTEPBAJIbHBIE OLICHKU.

32

- BeimosiHeHue KP
No3  «JIY. Teopus
BEpOsATHOCTEN. Ma-
TeMaTH4yecKas Cra-
TUCTUKA, -
KOHCIIEKT MO pa3sjie-

1y

- KOHCYJIbTUPOBA-
HUE TI0 PEHICHUIO
KP Ne3,

- TIpoBepKa
Ne3,

- TpOBEpKa KOH-
CIIEKTa

KP

OIIK-1

7.8. Kputnueckass 061acTh, ypoBeHb 3HAUMMOCTH, MOLIHOCTH Kputepus. Kpute-
puii cornacus IIupcoHa 11t THIOTE3bI O HOPMAJILHOM PaCHpeeeHUH

34

- BeimosiHeHue KP
No3  «JIY. Teopus
BEposATHOCTEN. Ma-
TeMaTH4yecKas Cra-
TUCTUKa»-KOHCTIEKT
0 pasjaeny

- KOHCYJIbTUPOBA-
HUE TI0 PEHICHUIO
KP Ne3,

- TIpoBepKa
Ne3,
-TIpOBEpKa
CITEKTa

KP

KOH-

OIIK-1
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S O6pa3oBaTesibHbIe H HHPOPMALMOHHbIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJIX0Ja MPelyCMaTpUBAeT UCIOJIb30BaHUE B yU4EOHOM
MPOIECCe aKTUBHBIX ¥ MHTEPAKTUBHBIX ()OPM MPOBEIICHUS 3aHATHI B COUETAHUU C BHEAYAUTOP-
HOI paboTOM C 1esbio (OPMHUPOBAHUS M Pa3BUTHS MPOGECCHOHATHHBIX HAaBBIKOB 00yUYaIOIINXCS.
Cornacno 1. 34 [lopsinka opraHU3alliyd U OCYIIECTBICHUS JIEATEILHOCTH M0 00pa30BaTeIbHBIM
nmporpammamM OakajiaBpuara Beiciiero oopa3zoBanus (yTB. mpukazoM MOwuH P® ot 05.04.2017 T.
Ne 301), npu npoBeneHNH y4eOHBIX 3aHATUI 00eCieuMBaeTCsl pa3BUTHE Yy 00yYArOIINUXCsl HaBbI-
KOB KOMaHJIHOM paOOoThl, MEXKIMYHOCTHOM KOMMYHHMKAIH, IPUHATUS PELICHUH, TUIEPCKUX Ka-
YeCTB, B TOM YHCIIE C YUYETOM PETHOHAIBHBIX 0COOCHHOCTEH MPO(hecCHOHATLHOW eI TebHOCTH
BBIITYCKHUKOB M TIOTPEOHOCTEH paboToaaTeNeH.

BriOupas Ty Win HHYIO TEXHOJIOTHIO paboThl C 00y4aloUMMHCs, HE00X0AUMO UMETh B BU-
Iy, 94TO HauOousbImero 3pdexra oT ee MPUMEHEHUS] MOXKHO JIOCTHYb, €CJIU YUYUTHIBAThH IEIH 00-
pa3zoBaHusl, HA pealM3alui0 KOTOPBIX JOJHKHA OBITh HampaBlieHa W30upaeMasi TEeXHOJOTHUS, CO-
JepKaHue, KOTOPOE MPEICTOUT IMepeaaTh 00ydyarouIuMcs ¢ €€ IMOMOIIbI0, a TaKXKe YCIIOBUS, B
KOTOPBIX OHA OYET UCIIOJIb30BAThCS.

B Hameii paboTe Mbl HCTIONIB3yeM CIIEAYIOIIeE.

1. Tpaouyuonnwvie obpazosamenvuvie mexnonocuu. Opraauzanus o0pa3oBaTEILHOTO MPO-
1ecca, Ipeanoaraet npsMyro TPaHCIALUIO 3HAHUN OT MPenoaBaTelis K CTYACHTY (IIpeuMyIiie-
CTBEHHO Ha OCHOBE OOBSICHUTEIHHO-UJLTIOCTPATUBHBIX METOAOB O0y4eHHs). YdueOHas nesTelb-
HOCTb CTYJIEHTa HOCUT B TAKUX YCIIOBUSX, KaK MPaBUJIO, PETIPOTYKTUBHBIN XapakTep.

@DopMbl y4eOHBIX 3aHSATHIA:

- nH(OpMaLMOHHAs JIEKIUs — OCE0BaTENbHOE U3JI0KEHHE MaTepuaia B IUCHUIUIMHAp-
HOM JIOTHKE, OCYIIECTBISEMOE TPEUMYIIIECTBEHHO BEpOATbHBIMU CPEICTBAMH.

- MPaKTUYECKOE 3aHATHE, MOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHHI M HABBIKOB I10
MPEJIOKEHHOMY aJITOPUTMY.

2. Texnonozcuu npoexmnoco obyuenus. OOpa3oBaTEIbHBIN MPOIIECC MOCTPOCH B COOTBET-
CTBUHU C aNTOPUTMOM TIOATAITHOTO PEIICHUs] MPOOJIEMHOM 3a/a4ll WU BBIIOJHEHUS y4eOHOTO
3aganus. [IpoekT mpenmnosaraeT COBMECTHYIO Y4eOHO-II03HABATEIbHYIO JESATENIbHOCTh TPYIIIbI
CTYJICHTOB, HAIMPaBJICHHYIO Ha BBIPAOOTKY KOHIIEMIINH, YCTAHOBIIEHUE 1Ielei U 3amad, Gopmy-
JUPOBKY OKUIAEMBIX PE3YJIbTaTOB, ONMpPEIEICHUE MPUHIIUIIOB U METOJUK PELIECHUS TOCTaBJICH-
HBIX 3a]1a4, INIAHUPOBAHUE X0a Pa0OTHI, TOUCK JHOCTYITHBIX U ONTHUMAIILHBIX PECYPCOB, IMOATAII-
HYI0 pealu3aluio IiaHa paboThl, IPE3EHTALMIO Pe3yNbTaTOB PabOTHI, UX OCMBICICHHUE U pe-
¢dnexcuto. [IpuMeHsieTcss B OCHOBHOM JITsI TEPEX0/1a KOMIIETEHITUN Ha YPOBEHB BIIa/ICHUSI.

OcHOBHBIE THIIBI IPUMEHSAEMbIX HAMU B 00pa30BaTEIbHON JESTEIbHOCTH IPOEKTOB:

HUccrnedosamenvckuili npoekm — CTpyKTypa MpuoOIIKeHa K (opMaTy HaydHOTO HCCIIeI0Ba-
HUS (J0Ka3aTeNbCTBO aKTyalIbHOCTH TEMBI, OIPEeIeHHe HayYHOH MPoOIeMbl, TpeaMeTa U 00b-
€KTa MUCCIIeIOBAHMUS, eI 1 3a7a4, METOJIOB, HICTOYHUKOB, BBIIBIDKEHUE THITOTE3bI, 0000IIeHNE
pe3yNbTaToB, BBIBOJbI, 0003HAYEHHE HOBBIX MpobiieM). Pesynbratom sBisercs ydeOHas KapTa
110 MOJTYJIIO Halle 00pa3oBaTebHOM MPOrpaMMBl.

Teopueckuii npoexm, IPEANOJIATAIONIUN B OTIIMYUE OT MPEAbIAYIIEr0, KOHEUHbIA MPOAYKT
B CJIEAYIONINX BapUaHTaX — ra3eTa K UCTOPUYECKH 3HAYNMOMY «MaTEMaTHYECKOMY» COOBITHIO
(mpazguuk uyucna «[lu» u T.1.); «MaremMaTtuyeckas» OTKpBITKa (CBOoero pojaa ydeOHas Kapra,
TOJILKO He(OpMaIbHO, KPAaCOYHO OPOPMIICHHAS; BUICOPOIIUK «5] HAydy Bac pemars ...» U T.1I.

Hugpopmayuonnwlii npoexm — yaeOHO-TI03HABATENIbHAS I€ATEIBHOCTD C SPKO BBIPAKEHHOM
IBPUCTUYECKON HAIMPABICHHOCTHIO (MIOMCK, OTOOp M cHCcTeMaTH3alus HHPOPMAITUU O KaKOM-TO
00BEKTE, 03HAKOMJICHHE YYaCTHUKOB MPOEKTA ¢ 3TOM nH(pOopMmaImei, ee anaau3 u 0000IIeHHE U,
HAKOHEI, TPE3EHTAIHS 110 TPAKTHYECKOMY MTPHIIOKECHHUIO).

4. Ungpopmayuonno-komMmyHukayuouusle obpazosamenvrvie mexuono2uu. OpraHuzanus
00pa30BaTeNbHOTO Mpolecca ¢ MPUMEHEHUEM CIIeUaTN3UPOBAHHBIX MPOTPAMMHEIX CPEll U TeX-
HUYECKUX CpeACTB paboThl ¢ mHpopmarnuel (MHPOpManuoHHYIO cpenay yHuBepcutera MO-
OYC MOODLE).



6 Y4eOHO-MeTOqHYECKOE OOecTIedeHHe CAaMOCTOSATEIbHOI PadoThl 00y4AOIIMXCS

[To nucumummae «MaremaTika» IpeIyCMOTpEeHa BHEAyIUTOPHAs CAMOCTOSITENIbHAsT pado-
Ta 0Oy4YaroIIUXCsl, MPOBOJMMAs B BHJE CAMOCTOSTEIBHOIO M3YYCHUS JIMTEPATyphl U HH(POpMa-
IIHOHHBIX PECYPCOB, a TAKXKE B BUJIC PEIICHHS TUIIOBBIX 3aJa4 MPU BBITOJHEHUH KOHTPOJIBHBIX
pabor.

Ilpumepnovie konmponvhsie padomut (KP):

KP Nel «BekTopHasi anredopa u aHajauTuuyeckasi reomerpus. JluddepenunanbHoe uc-
yncjaenune ®OI»
3ananue 1.
1) HaiiauTe yrom Mexay BeKTOpaMU d M b , €CIH 4 = (2;—1), b = (— 2; 2).

[TocTpoiiTe naHHBIE BEKTOPHI B cucTeMe KoopanHaT OXy, a TakKe BEKTOPHI, H300pakaro-
ue: 25+l7, a-3b.
2) YkaxuTe Cpeir HUKEMPUBEICHHBIX BEKTOPOB OPTOrOHAJIbHBIC, KOJJIMHEApHBIC, a TaKkKe

KOMIUTAHApHBIE: a = (— 3;-1; 4), b= 2;-2;1), c= (2; %; —%), d= (7;11;8). Beruucnure

IUI0NIAlb apajuIeIorpaMmMa, IOCTPOCHHOTO Ha BEKTOpax buc.
3ananue 2.
Hanucare ypaBHeHnue npsimoii AB , ecnu A(— 1;2; 3), B(— 1; 2;—1). Bprunciute paccrosHue ot
TOYKH A 3TOM NpsIMOM 10 IJIIOCKOCTH, IPOXOSAIIEH Yepe3 TOUKy B, NepneHIuKyiIsipHO BEKTOPY
N(0:-3;9).
3amanue 3.
[IpuBeuTE K KAHOHUYECKOMY BUY M MOCTPOHTE KpUBYIO x° —4x +2y° —4y =0

3ananue 4.
Brruncnvre npenenst:

1+4x-x* 3xlarcsin2x hmvzx—l—\/g

a) lim > " ;0) im———— ;B
x-o x+3x° +2x x~0 COSX —COS” X x=3 x—3
3aganme 5.

dy d?y Ay x=ctg2t,
Haiigure — u — g KuMii: a) y=e™* " . 0 ]

dx  dx’ bym )y ) y= ln(sm 2t).
3ananue 6.

o . 2x-=17
CocraBbTe ypaBHEHHE KacaTelbHOM K KpUBOH: = — 1
e

B TOuke Xx,=-1. Hapucyiite xaca-

TEIbHYIO U KPUBYIO.

KP Ne2 «HeonpeneneHHblii 1 onpeaeeHHblid murerpai. ®HII»

1. Bpruucnure HeonpeaeIeHHbIE HHTETPaJIbl

1) I(1+tg23x)d; 2)_[ 375« dx; 3)Iarcsin5xdx; 4)Iln3xdx.

Vox+x* x
2. Beruucnure onpeaeneHHbIe HHTETPATBI
1) j.(l—sin2x)2dx; 2) j x” de ;  3) Tx—_ldx.
0 v e’ 1 2x -1
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3. Haiigute miomanu ¢uryp, orpaHUYeHHBIX JUHUSAMU. B 3amade (0) mpu MOCTPOCHUH JIMHUU

BOCIIOJIb3YHTECh TaONMHIIEH BaXHEUITNX KPUBBIX B OJSIPHOM CUCTEME KOOPMHAT:

a) xy=6, x+y-7=0; 6) P> =2cos2¢.
. . |x= 2\/5 cost, 2
4. Haiigute AUHY TIyTH KPUBOKH 0<r<Zr.
y= 242 sint, 3
5. Haiigure 4acTHBIE MPOM3BOAHBIE MEPBOIO MOpAAKa (YHKLIUU:
+
7=3xy’ —sin(x’ +y) + Ty
=y

6. Haiigure rpagmenT ckamspaoro moms u = x° + y> — z” u ero Moxyib B Touxke M (I;—1;2) .

KP Ne3 «luddepenunanbubie ypaBHenus. Teopusi BepositHocTeil. MaTemaTHuyeckasi
CTATHCTHKA»

1. Pemmuts muddepeHnmanbuble ypaBHEHUS IEPBOM CTENIEHN
a) xy' —4y —xz\/;ZO.
6) x(y* —Ddx + y(x* =1)dy = 0.

2. Pemnth nuHEitHOE HEOJHOPOAHOE AU(PepeHIInaTbHOE YpaBHEHHE ¢ TIOCTOSHHBIMU KO-
s purnmenTamMmu

y' =3y +2y=(4x +9)e™

3. IIpu nocraBke ¢ 3aBoja Ha 6a3y 1000 paauONpUEMHUKOB, Y 55 BBIIUIN U3

CTpost jamrbl. HaiiTu BepOsITHOCTH TOTO, YTO B3SATHIA Haynady MPUEMHHUK OYyIEeT HCIpaB-
HBIM.

4. ITaTHAMUATH SK3aMEHAIIMOHHBIX OMJIETOB COJepkKaT Mo 2 BOMPOCa, KOTOPhIE HE MTOBTO-
PAIOTCS, SK3aMEHYIOIIMIICSA 3HAET TOJIBKO 25 BOompocoB. HaliTu BEpOSITHOCTH TOTO, YTO IK3aMEH
OyZIeT caaH, eciu [l 3TOTO I0CTaTOYHO OTBETUTH Ha JIBa BOIIPOCA OJJHOTO OMIIeTa.

5. IIpyHrMaeM BEpOSITHOCTH POKJIEHUS MaJIbUMKa U 1I€BOYKU paBHbIMU. HaiiTu BeposT-
HOCTb TOT0, 4yTO cpen 10 HOBOPOXKAEHHBIX 6 OKaXKYyTCS MaJlbUUKaMH.

6. M3yunTh OCHOBHBIE TIOHATHS BHIOOPOUYHOTO MeTona. O3HAKOMHUTHCS ¢ METOAMKON Tep-
BUYHOU 00pabOTKM CTAaTHUCTUYECKUX NaHHBIX. OLIEHUTH pacrpeaesieHue reHepaaTbHOM COBOKYII-
HOCTHU TI0 CIPYNIHMPOBAHHBIM JTaHHBIM, T.€. IOJYUYUTh SMIMPHUUECKOE PACIPEAEICHUE KaXA0I0

npusHaka. OUEeHUTh reHepajbHble MapaMeTphl 10 CTPYNIHPOBAHHON BBIOOPOYHOI COBOKYITHO-

CTH.
Cratuctuueckuid paa. lcxoaHpie 3HaUeHUsT BEIIMUUHBI
X, X, X, X, X,
43,4 22,3 44 23,7 32,9

32,3 23,1 32,6 39,5 23,1
43,3 18,9 37,4 12,5 39,3
18,7 27,6 19,7 24,9 26
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28,4 223 20,6 28 27,7
28,1 33,1 33,2 22,7 28
30,3 33,3 27 36,5 29,3
28,1 30,3 33,6 29,8 38,7
35,1 35,2 32,5 30 39,9

23 35,5 25 21,9 36,9
31,2 27,6 35,1 28,3 24,9
33,4 36,1 28,1 26,3 17,6
28,6 29,8 29.4 31,1 38
37,3 41,3 18,5 28,5 22,9
15,5 30,8 37,1 28,5 32,3
23,5 18,1 25,3 26,6 34,6
16,2 19,2 21,4 27,4 32,7
38,3 27,9 17,7 37,2 25
23,8 32,5 34,9 39,1 20,7
34,3 33 35,1 30,8 33,1

7 OI.ICHO‘IHI)IC Cpeacrea 14 nIpoBeacHuA HpOMCDKYTO‘IHOﬁ aTrecranmmn

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHbIE CPeACTBA /Jisl NMPOBEACHUS
MPOMEKYTOYHOM aTTECTAMHU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

IInanupyemsie pe-
3yJbTaThI 00yYe-
HUA

O1ieHOYHBIE CpENCTBA

OIIK-1 - cnoco0HOCTH HCNO0JIb30BATH OCHOBHBIE 3AKOHBI MATEMATHKH B NPOo(deccHoHaIb-
HOH 1eITeJIbHOCTH, IPUMEHATh METObl MATEMATHYECKOI0 AHAJIH32a H MATEMATHYECKOI0
MO/IeJTHPOBAHUSI, TEOPETHYECKOr0 M IKCIIEPUMEHTAJIBHOI0 HCCJICAOBAHNUS

3HaTh

- OCHOBHBIE TIOJIOXKe-
HUS BEKTOPHOM an-
reOpbl U aHAJIUTHYC-
CKOIl reoMeTpuH,

- OCHOBHBIE TIOJIOXKeE-
HUsSI TEOpUM TIpere-
JIOB U HEMPEPBIBHBIX
(hyHKIHHA,

- OCHOBHBIE TEOPEMBI
nuddepeHInanbHOro
Y MHTETPAIBHOTO HC-
yucaeHus:  (QyHKUUR
OJIHOM M HECKOJIBKUX
MEPEMEHHBIX, METO-
JBI muddepenu-
AIBHOTO MCYMCIICHUS
WCCIIEIOBAHUSA
(hyHKIHH,

- OCHOBHBIC THIIBI
OOBIKHOBEHHBIX
nuddepeHInanbHBIX
YpaBHEHUII M MeETo-
JIbl UX peIIeHUs,

- OCHOBHBIE MOHSTHA
TEOPHUH  BEPOSITHO-
CTell W Maremaruye-
CKOH CTaTUCTUKU

1. @OpMyJIMPOBKHA OCHOBHBIX TEOPEM (CBOMCTB, IPU3HAKOB
U3y4aeMbIX MOHATUH, HEOOXOIUMBIE U JOCTATOYHBIE YCIIO-
BHUS) B U3y4aeMBbIX pas3zeniax Kypca.

2. Metoapl pacKpbITUS HEONPEACICHHOCTEN, BBISICHEHUS
HENPEPHIBHOCTH (DYHKIIMU OJTHON TIEPEMEHHOI.

3. AnropuT™ TNPUOTUKEHHOTO BBIYHCIEHUS (QYHKIHUHU C
noMomeio auddepennnana; HanucaHusl ypaBHEHHUs Kaca-
TEJIbHOUW MpsIMOH (TIJIOCKOCTH).

4. ANropuTM MOJTHOTO MCCIeI0BaHUS (DYHKIIHH.

5. Meronbl BBISICHEHHSI KJIaCCOB WHTETPUPYEMBIX (DYHK-

LIHI>'I, a TaAKXKC METOJAblI HHTCTPHUPOBAHNA OCHOBHBIX KJIACCOB

G YHKIIHA.

TeopeTuueckue BONPOCHI A5 3a4eTa H IK3aMEHOB

1 kypc 3uMHsAS ceccusi (IK3aMeH)

1. CkansgpHoe MpOU3BEACHUE ABYX BEKTOPOB U €r0 CBOMCTBA.

2. BexTopHOE mpou3BeieHUE ABYX BEKTOPOB U €r0 CBOMCTBA.

3. CMewaHHOE MPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOICTBA.

4. OcHoBHas UJesl aHATUTHYCCKOW TCOMETPUH, TIPUMECHEHUE BEKTOP-
HBIX NIPOU3BEICHUH.

5. Ilpsmas Ha mnockocTd. Paznuunble BUAbI ypaBHEHUI NpsMOM Ha
TUTOCKOCTH.

6. VYron Mexay IpsAMBIMH Ha IUIOCKOCTH. PaccTostHEE OT TOYKH IO

MPSIMOM Ha TUIOCKOCTH.

DJIUIIC U eTo CBOMCTBA.

T'nmep6ona u eé cBoiicTBa.

. ITapaboia u e€ cBoiicTBa.

0. Ilnockocth B mpocTpaHcTBe. PaznuyHble BUABI YpaBHEHHH IL1OC-

=0 %0 N
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11.
12.

13.
14.
15.

16.

17.

18

19

21

22.

23.

24.

25.

26.

27.
28.

29.
30.

31.
32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

KOCTH B IIPOCTPAHCTBE.

YTo1 MeXIy INTOCKOCTAMH. PaccTostHAE OT TOUKH 10 TUIOCKOCTH.
IIpsimast B mpoctpancTBe. PaznuuHbie BUABI ypaBHEHUN MPSMOHN B
TIPOCTPAHCTBE.

BzanmHoe pacnosokeHue mIoCKOCTH 1 IPSIMOI B TPOCTPAHCTBE.
TloBepxHOCTH BTOPOTO MOPSAKA.

Kpusas B mpoctpanctse.

Oynkius. CiocoOs! 3ananust. O6nacte onpeneneHus. OCHOBHBIC
JJIeMEHTapHbBIC (DYHKINH, UX CBOWCTBA, TPapUKH.

Ipenen ¢pynkuuu B Touke. [Ipenen QyHKKM B 66CKOHCYHOCTH.
OAHOCTOPOHHUE MPEAEIbL.

. beckoneuno Manbie u 6eCKOHEYHO OOJbININE QYHKITUH, CBI3b MEXK-

ny HuMu. CBoHicTBa O€CKOHETHO MaTBIX (DYHKITHH.

. Teopemsl 0 nipeaenax. PackpeiTue HeonpeieIeHHOCTEN.
20.

3ameyaTebHbIC IpEacibI.

. CpaBHeHHE OECKOHEYHO MaJIbIX QYHKIHA. DKBUBaJICHTHbIE OeCKO-

HEYHO MaJble (YHKIIMK ¥ OCHOBHBIE TEOPEMBI 0 HUX. [IprMeneHme
K BBIYHCIICHHIO TIPEJICIIOB.

HenpepsiBHOCTE yHKIMK B TouKe. TOYKM pa3pbiBa U UX KIIACCH-
(bukars.

[IpousBoaHast GpyHKLMH, €€ TEOMETPUUYECKUI U PU3HIECKUIT
CMBICII.

YpaBHeHUs KacaTebHOU U HOpManu K KpuBoil. luddepenuupye-
MOCTB (PYHKIIUH B TOUKE.

IIpon3BoaHas CyMMBI, pa3HOCTH, IPOM3BEACHUS, YaCTHOTO (DyHK-
1. [Ipon3BoaHAS CIOXKHOW U 0OpaTHOM (PYHKITHIA.
JduddeperurpoBanme HEIBHBIX U TapaMEeTPUUIECKH 3aJaHHBIX
dynkuii. Jlorapudmudeckoe auddepeHnrpoBanue.
[Tpou3BoaHBIE BBICIIUX MOPSIIKOB.

Hduddepennnan Gynkunu. ['eomerprdecknii cMbIci tuddepeHim-
asia. OCHOBHBIE TeOpeMEI 0 Au(depeHIraax.

[Tpumenenue nuddepennmana K NpUOIMIKEHHBIM BEIYUCICHUSM.
OcHoBHBIE TeopeMbl An(pHepeHIINaIBHOTO HcUucineHus: Poss,
Jlarpanxa u Komrm.

IIpaBuio Jlonurans.

YcnoBust MOHOTOHHOCTH QYHKITUH. DKCTpeMyMbl pyHknuid. Heoo-
XOJFIMO€ U IOCTaTOYHOE YCIOBUS dKCTpeMyMa (yHKIIHH.
HawnGomnbiiee n HauMeHbIIee 3HaYeHUS QYHKITUH Ha OTPE3Ke.
Bremykiocts rpaduka Gynknuu. Touku nepernda. Heooxoaumoe
1 TOCTATOYHOE YCIIOBHS TOUYEK Iepernoa.

AcuMNTOTHI rpaduka QyHKIHH.

1 xypc aeTHss ceccust (IK3aMeH)

[lepBooOpasnas. HeonpeneneHHbId MHTErpajl W €ro CBOWCTBA.
Tabyuua OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METOJIbI MHTEIPUPOBAHMS: 3aMEHA NEPEMEHHON M WH-
TErpUpOBaHUE MO YACTSIM.

OnpeneneHHBI HHTETPAT KaK Mpeaesl HHTErPATbHOW CYMMBI, €T0
CBOICTBA.

®opmyna Herotona — Jleiitbnnma. OCHOBHBIE CBOWCTBA OIpeje-
JICHHOTO WHTETpaJa.

Beruncnenue ompenerieHHOro HMHTErpana (3aMeHa IEepEeMEHHOH,
MHTETPUPOBAHUE 110 YacTsiM). MHTerpupoBaHue 4eTHBIX U HEYeT-
HBIX QYHKIMI B CAMMETPUYHBIX TpeIeax.

HecoOcTBeHHbBIE HHTETPAIBI.

leomerpuueckne u (U3HMYECKUE TPUIOKEHHS OMPEACICHHOTO
UHTErpaa.

O6nacte onpenenennst ®HII. TIpenen, nenpepsiBHOCTE. CBOMCTBA
(hyHKIINH, HETIPEPHIBHBIX B OTPAHMYEHHON 3aMKHYTOHM 00JIacTH.
YacTHBIE TPOU3BOIHBIC IEPBOTO IOPSAAKA, WX T€OMETPHUYECKOE
HCTOJIKOBaHHE.

YacTHBIC TPOU3BOIHEIEC BEICITNX HOPSIKOB.
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46. TuddepeHnrpyeMocTs U TONMHBINH nquddeperman Gpyakuuua. Ua-
BapUAHTHOCTH OPMBI MTOTHOTO Auddepeninana.

IIpumenenune mnonHoro muddepeHmana K MPUOTMKCHHBIM BBI-
gucieHusM. JluddepeHiuansl BEICITUX MOPSIKOB.

IIpowsBoaHas cinoxHol GyHKIWHU. [ToaHAsS MPOU3BOTHAS.
HuddepennupoBanue HeIBHON (YHKITUH.

KacatenpHast I0CKOCTh M HOPMAJTh K TIOBEPXHOCTH.

OkcrpeMyM (YHKIMU BYX mepeMeHHbIX. HeoOxoaumoe u mocra-
TOYHOE YCJIIOBUE SKCTPEMYyMa.

HauGonbiiee u HauMeHblliee 3HauCHUS (DYHKIMH B 3aMKHYTOMN
oOnacru.

2 Kypc JeTHAA ceccust (IK3aMeH)

JuddepeHnmanbubie  ypaBHEHHUS: OCHOBHBIE IOHATH. 3aladw,
pUBOAIHE K MU HepeHITNAIEHBIM YPABHEHHSIM.

Teopema CymieCTBOBaHHSI M E€IWHCTBEHHOCTH pemreHus nudde-
PEHINAIBEHOTO YPaBHEHHSI.

YpaBHEHUS ¢ pa3IeNAIONTIMHCS ICPEMEHHBIMH.

Onuoponubie nuddepeHranbHble YpaBHeHUs | mopsiaka.
Jluneiinsle ypaBHeHUs. Y paBHeHUs bepHynnu.

YpaBHeHue B oaHbIX AuddepeHnmanax.

JuddepeHnnanbapie ypaBHCHHS BBICIIUX MOPSAKOB: OCHOBHBIC
TIOHSATHSL.

YpaBHEHUsI, JOMYCKAIOUINE TOHMKCHUE MTOPSIKA.

Jluneiinple nuddepeHaabHple YPaBHEHHUS BBICIINX HOPSAKOB.
Wurerpuposanue JIOJY ¢ mocTosTHHBIMU KO3(PPHUITUCHTAMH.
Jluneitaple HeomHopomusle J[Y. CrpykTypa oOIIero pemieHus
JIHIY.

47.

48.
49.
50.
51.

52.

53.
54.

55.
56.
57.
58.
59.

60.
61.

62.

63. DieMeHTH KOMOWHATOPUKH: TEPECTAaHOBKH, Pa3MEIICHUS, COYe-
TaHUsL.

OCHOBHBIC MTOHSITHS TCOPUH BEPOSTHOCTEH: UCIIBITAHUE, COOBITHE,
BEPOSITHOCTH COOBITHSL.

[eticTBust Hag coObITUAMH. ANreOpa COOBITHI.

TeopeMbl CIOKEHUS B YMHOXKCHHSI BEPOSTHOCTCH.

BeposTHOCT TIOSIBIICHUST XOTSI OBl OJTHOTO COOBITHSI.

®dopmyia IOTHON BepoaTHOCTH U (opmyia baiieca.

Cxema bepnymmm, Gopmyna bepHysu, HauBeposTHEHIIEe YHUCIO
nosiBJIeHn coObITHsI 4 B cxeme bepHym.

ITpubnmxennpie GopMyIisl B cxemMe bepHyuu.

JluckpeTHas cmydaiiHas BeJIMYMHA U CTIOCOOBI e€ 3amanus. DyHK-
IUsI paclpeieIICHusI.

MaremaTuueckoe 0XHJIaHUE TUCKPETHON CIy4yalHOW BEJIMYUHBI U
€ro cBoIicTBa.

Jucnepcuss OUCKPETHOHM cioy4ailHOM BeIMUUHBI U €€ CBOMCTBA.
CpenHee KBaJpaTU4ECKOE OTKJIOHEHUE.

HenpepsiBHas cinydaiinas BeanynHa. CBOWCTBAa (QYHKIMHU pacmpe-
JICIICHMUSL.

Il1oTHOCTH BEPOSITHOCTH HENMPEPHIBHOW CIy4YalHOW BEJIWYUHBI U
€€ CBOICTBA.

UrcnoBble XapaKTePUCTUKH HETIPEPHIBHBIX CITyJaifHBIX BEINIHH.

64.
65.
66.
67.
68.
69.

70.
71.

72.

73.

74.

75.

76.

YMmern

- IPUMEHSITh METO/IbI
I QepeHInanTsHOro
WCUUCIICHHS JJI5 HC-
cienoBanus (PyHK-
1WA OJTHOM U ABYX
NEPEMCHHBIX;

- BBISIBIISITH, CTPOUTH
U pemiaTh MaTeMaTH-
YecKHe MOAEIH Mpu-

Ilpumepnwie 3a0anus u 3a0auu
3aganue 1. CocTaBbTe QITOPUTM PEIICHUS .. ... 3a]JA4H.
3agaua 2. Beruucnure npenen mo npasuity Jlomurais
arcsin(2x - 4)
x* -4
3aganne 3. ChopmynupyiiTe HEOOXOAMMOE YCIOBHE SKCTPEMyMa
(yHKIMHM OJHOMW IMEPEMEHHOM.
3apgaya 4. KakoB reoMeTpu4ecKknii CMBICI OTIPEIEIEHHOT0 MHTErpaia
OT JaHHOW (YHKIMH B JAHHOM MHTEpBAJIC B JEKApTOBOM CHCTEME KO-

lim

x-2
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KJIQJTHBIX 33]1a4;
00cyX1aTh CriocoObI
3¢ GEeKTHBHOTO pe-
IICHHS 32124, Pacmo-
3HaBaTh 3G (HEKTHUB-
HBIC PE3YJbTATHI OT
HEAPPEKTUBHBIX

opauHaT?

Hpumepnbte npakmu4eckue 3a0aHUA 0714 IKIAMEHOB U 3auema:

AAAA, .
1. Janst KOOPJAMHATHI BEpUINH MTUPAMHU/IBI 1727354
A(1:3:6), A (2:2;1), A (—1;0;1), A, (—4;6;-3).
1 ( ) 2 ( ) 3 ( ) 4 ( ) Haiitu:
1) nuHy pebpa AIAZ; 2) yroJyt Mexmy pedpaMu A4, u A1A4;

3) yron mexay pedpom A4, U TPaHbIO A'A2A3; 4) momans

AIAZAW .

TpaHu 3; 5) o0beM mupamMuIbI.

2. B tpeyronbnuke ¢ BepuinHamu A(2,1), B(5,3), C(-6,5) Haittu qyiuny
BBICOTHI M3 BEPIIHHBI A.

3. HammmcaTh KaHOHWYECKHE U TTApaMETPUIECKUE YpaBHEHUS TPSIMOH,
npoxojsmien yepe3 Touku M(2,1,-1) u K(3,3,-1).

4. CocTaBHUTh ypaBHEHHE TUIOCKOCTH, MPOXOAIICH depe3 TOUKH
A(1,0,2), B(-1,2,0), C(3,3,2).

5. Jloka3aTh, 4TO MPSMBIC TTapaJUICITHLHBI:

xty—z=0
x+2 _y-1_z Y
3 -2 14 x—y—5z-8=0
6. Briuncnure npeaensi:
— 44 1
2) 1+4)2c X . 6) lim 3x[arcsm§x : B)
x-o x +3x" +2x -0 COSX—COS” X

C AJ2x-1-45
Iim——m-
X3 x—3

d
7. Hatinure d_y s pyHKIMi: a) Y = e

4x-x* . 6) X =ctg2t,
X

y= ln(sin 2t).

8. HaliTi HeonpeneIEHHbBIN UHTETpAN: Q) I sin 3x [¢os Sxdx, 6)

J- I-cosx dx.B) J.(2x+5)Qxdx.

(x—sinx)’
J20
N xdx
9. BbuuCIuTh ONpeAeaeHHbIH HHTErpal I —_ .
[ 2
2 Vx° +5
10. Haiitu I10Aab ¢burypsl, OTrpaHUYEHHOU JIUHUAMU:

x =4, y2=4x.

11. Hatitu w moctpouTh o00nacTe  ompeneicHus  (QyHKIHA
u=y9-x" -y’ +(x-y)’

12. Haiitu MOJIHBII . muddepenunan ¢byHKIMH:
z=x"Iny = sin2xy.

13. HafiTn d9acTHbIE TIPOM3BOJHBIC TIEPBOTO TOpsSAKa (PYHKIHU:
z=5x"y’ +In(x +4y).

14. Hanucath ypaBHEHHE KacaTeJIbHOW IJIOCKOCTH M HOPMAIH K TO-

BEPXHOCTH I = ﬂxz + y2 B Touke (3, 4, 5).

15. Pemmte 3amauy Komm: ycos® xdy = (y2 + l)dx, y(O) =0.

16. Haiiqure oOmee pemeHne aud¢GepeHInaIbHOTO — ypaBHEHUS
_}’” +y: — BZx.

17. Tlpu nmocraBke ¢ 3aBoma Ha 0a3y 1000 pamuonmpHeMHUKOB, y 55
BBIIUIM W3 CTPOsl JlamIbl. HaliTh BeposSTHOCTH TOTO, 4YTO B3SATHII
Hay/ia4y [IPUEMHUK OyJeT UCIIPaBHBIM.

18. IlpuHrMaeM BEpOSITHOCTH POXJICHUS] MaJIbUMKa U JACBOYKH PaBHbI-
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mu. Haittu BeposiTHOCTH TOTO, 4TO cpear 10 HOBOPOKIAEHHBIX 6 OKa-
JKYTCSI MaJIbUUKaMH.
19. Jlan 3aKoH pacnpeesaeHuss TUCKPETHON CIIydyalHON BETUYMHBI:

X: 10 | 20 | 30 | 40 | 50
p: 1|01 ]02]03]02]02
BBIUUCIIUTh €€ MaTeMaTH4YeCKOe OKWUAAHUE, NUCIEPCHIO U CpelHee
KBaJPaTHYECKOE OTKIOHEHHE.

Bnanets

- HaBBIKAMHU TIOCTPO-
€HUS W PEIICHUs Ma-
TEMATUUYECKUX MOJE-
Jnen MIPUKJIATHBIX
3aj]a4;

- crmocobaMu OLIEHH-
BaHUS 3HAYMMOCTH H
MPaKTUYECKOH TIpH-
TOJTHOCTH  TIOJTy4CH-
HBIX PE3YJIbTATOB

Ilpumepnsle npakmuueckue 3a0anus

3aganue 1. CucremMatuzupyiite 1 0000IUTE BCE KITFOUEBBIE TIOHATHS U
MpHUEMBl pelIeHus THUMOBBIX 3a1ad 1mo Teme «lIpomsBomuas» u «I[lpu-
MCHCHHE TMPOW3BOJHOW TPU HCCIeIOBaHUM (YHKIMU». PesymbTar
odopmuTe B BUIC TAOIHIIBL.

3amaua 2. [l peuicHus 3ajadu CACIAWTe CXEMATHYCCKHIA YCPTEK U
noiayuynte (HYHKIMOHAIBHYIO 3aBHCHMOCTh IO YKa3aHUIO K 3alave.
Haiinure obmacth ompeneneHus 3TOM (YHKIHMU MO CMBICIY 3aJad.
Brruncnute 3Ha4eHUS 3TOH (DYHKINHU MIPH TPEX Pa3TUYHBIX 3HAYCHUSIX
aprymenTta. Hccnenyiite ¢yHKUni0O Ha HanOoibIlee W HaMMEHBIIEE
3HadeHns1. OTBETHTE Ha BOIIPOC 3a/1aUH.

«CeueHne TOHHENS WMeeT (POpMy NPSMOYTOJIBHHKA, 3aBEPIICHHOTO
nosykpyrom. [lepumerp ceuenuns 18 m. [Ipu kakoMm paanyce NoayKpy-
ra TIomaah ceueHus: OyaeT HanOOIbIIeH?»

OGo3HaubTe paguyc IOJYKpyra depe3 ! M BHIpasuTe IuIomagb S
ceuenns Kak Gpynxmuio ot 7' § = S5(r).

3anganne 3. Ha xakoii BRICOTE I HaJ[ IICHTPOM KPYTJIOrO CTOJa pajnyca
a CIIeyeT MOMECTHTH JIAMITy, YTOOBI OCBEIICHHOCTh Kpasi CTOJa ObLIa
HanOombineii? (CaMOCTOSTEIBHO POAHAIU3UPOBATH - 3HAHUS, METOIbI
KaKoOTO pa3Jielia MaTeMATUKU MOTPEOYIOTCS JUIsS PEIICHUs JaHHOU 3a-
Tagm).

Ilpumepnsie npukiaousle 3a0auu u 3a0anus

A(;0:1) B(4:4;6)

3apaua 1. IIpoBeputs, nexar I TOYKH , ,

C(2; 2; 3) u D(IO; 14 17) B OJHOI1 IUTOCKOCTH.

3agaua 2. [Ipy mocTpOCHUN BUCAYETO MOCTA Yepe3 peuky «Tuxas» u
BBISICHCHHH HAJICKHOCTH COOPYKEHHS, CTYACHTHI CTPOUOTPSIa CTOJIK-
HYJIFCh C pEeIIeHNEM CIEAYIONIeH 3a1aqu:

Tpoc, moABeIIEHHBIA 3a JIBa KOHIIA HAa OJMHAKOBOM BBICOTE, UMEET
topmy myru mapaboisl. PaccTrosHue MexIly TOUKaMH KPEIUICHHUS paB-
HO 24 M. 'mybuHa mporuba Tpoca Ha pacCTOSHUHM 3 M OT TOYKH KpeTI-
nenust pasHa 40 cm. OnpenenuTts riryOuHy nmporuda Tpoca nocepeHe
MEXIY KPCIUICHUSIMHU.

3agaua 3. Haiitu paboty cuibl F= (1’ 2 5) AJIEKTPOCTATHYECKOTO
HoJis, 10 TEPEeMEUICHUI0 JJIEKTPUYECKOro 3apsiia M3  TOYKH
M, =(0;4;2) M, =(4,7;4)
1 B TOUKY = 2 .
. X—COoSx
lim——

X

3amanue 4. [Tokaxure, 4To mpegen *~° X +COSX He MOKET OBITH BbI-
yycneH no npasuny Jlonuransa. Haliaure 3TOT npeaen ApyruM croco-
ooMm.

3ananme S. 3aBUCUMOCTh IYTU OT BPEMEHHM INPHU MPSAMOIUHEHHOM

L ; 2
JBIKEHHIN TOUKM 3a7aeTcs ypaBHeHueM § = —1° +2t" —3 rme §-

IyTh B M, a ! BpeMms B . BelunuciuTe ee CKOPOCTh M YCKOPEHHE B MO-
MeHT BpeMenu [ = 4c .

f{x}:.?—xz

COﬁxU :1Hp0Beﬂ€Ha KacarenbHas. Haiitu omanab TpEYroJIbHUKA,

3agaua 6. K rpaduky QyHkmmm B €r0 TO4YKe ¢ abcruc-
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00pa30BaHHOTO KacaTeNbHOW M OTpE3KaMH, OTCEKaeMBIMHU €10 Ha OCSX
KOOpAWHAT.

3agava 7. B nmapke arTpakiinoHoB ropoaa N OAWH U3 OTPE3KOB TpaeK-
TOPHH [JBIDKCHHUSI MOe31a B «AMEPHUKAHCKHX TOpKax» IMPEICTaBIsET

s(t) = Asin(at + @)

coboli cuHycoumy:
HBIC YHUCIIA.
OmnpenenuTs yroyl HaKJIOHa K TOPU3OHTY IIOCETHTEIIS aTTpakiuoHa /l. B
MOMEHT BPEMEHH | €r0 IBIKSHUS 110 ITOMY OTPE3KY.

3ananue 8. [TogymaiiTe, ¢ MOMOILIBIO CPEJCTB KAKOTO pasjielia Mare-
MaTHK{ MOYKHO PELINTH CICAYIOILYIO 3a1auy.

«Jlnst yOOpKH CHera Ha yJIHIax ropoja HMCIOJB3YIOTCS CHEroyoopou-
Hble MamuHbl. OHU PabOTAIOT B T€YEHUE CBETIIONO BPEMEHHU CYTOK C 6
0 18 4acoB ¢ MOCTOSHHOM CKOpOCThIO yOopku cHera 400 (m'/a). Us3-
MEHEHHE 00beMa CHera, BBIIAJAlOLIEro Ha YIHIBI Topojia B ropojie B

ds
L 120 -5,
dt

,Toe A, ¢, 1 @ — U3BECT-

TCUCHHUE CYTOK, MOXHO OIIUCaTb YPaBHCHHUEM
S(1)
rac —

¥ —

cax), 0<r<24. B vomenr Bpemenn! = 0 Ha yJIHULAX ropoja JIEKUT
3

1000 M~ cHera. YCTaHOBUTE COOTBETCTBHE MEXKy BpEMEHEM f i 00be-

S(t
MOM CHETa, JIC)KAIIECTO Ha YJIMIax ropoaa ) »
CocTaBbTe MAaTEMAaTUICCKY0 MOJCIIb ITOH 3aJa4u U pCIInuTe e€.

06beM cHera (B M), BBIIABLICTO 3a Bpems ¢ (B 4Ya-

0) Ilopsaok npoBeaeHNs MPOMEKYTOYHON ATTECTAIMM, OKA3aTeJM U KPUTEPHH OLlCHMBA-
HHA:

[IpomexyTounast arTecTamus Mo AUCHHUILTUHE «MaTemaThka» BKIIOUAET TEOPETHUECKUE
BOIIPOCHI, TO3BOJIAIONINE OLEHUTh YPOBEHb YCBOCHHS O0YYaIOLMMHUCS 3HAHUH, U IPAKTUYECKHE
3aJJaHMsl, BBISBIIAIONINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIQJCHUH, IPOBOAUTCS B hopme
2 3K3aMeHOB H B opme 1 3aueTa.

DK3aMeH MO0 JaHHOH IUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM
OuneraM, KaxKIbli U3 KOTOPBIX BKIIIOYAET 1 TEOPETUUECKUH BOIIPOC U TPU MPAKTHUECKUX 3aja-
HUS.

IToxa3aTenn U KPUTEPHUH OLICHHBAHUS 3a4eTa:

- 3auTeHo - oOydaronuiica mokaseiBaeT copmupoBanHocTh kKomnereHun OIIK-1; T.e.
CTYAEHT JOJDKEH IMOKa3aTh 3HAHHUS Ha YPOBHE BOCIPOM3BEACHUS U OOBACHEHUS MH(OpMAIHH,
MHTEIJICKTyaJIbHbIC HABBIKU PEIIEHUS 3a1a4;

- He 3auTeHo - eciii pe3ynpTaT 00y4eHHs HE JOCTHTHYT, 00yUYaroIIUiCs HE MOXKET MOKa-
3aTh 3HaHUS Ha YPOBHE BOCIPOU3BENEHUS U OOBICHEHUS MHPOPMALIUU, HE MOXKET [10Ka3aTh UH-
TEJUIEKTyaJIbHbIE HABBIKM PEIIEHUS IPOCTHIX 3a7ad.

IToxa3aTe/u U KPUTEPUH OLCHHBAHUS JK3aMeHa:

— Ha OLEHKY «OTJIUYHO» (5 0amioB)— 00yJaromuiicsi 1eMOHCTPUPYET BBICOKHI YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETCHITUH, BCECTOPOHHEE, CUCTEMATHYECKOE U TIIyOOKOE 3HaHHUE y4eo-
HOr'0 MaTepHasia, CBOOOIHO BBIMOJIHACT NMPAKTHUECKUE 3a/1aHUs, CBOOOJHO ONEpUpYeT 3HAHMSI-
MU, YMEHUSAMH, IPUMEHSET UX B CUTYallUsAX IOBBIIICHHON CIIOKHOCTH.

— Ha OILIGHKY «Xopomio» (4 Oamna) — oOyyaromwuiics AEMOHCTPHPYET CPEAHUN ypPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH: OCHOBHBIEC 3HaHMsI, YMEHUS OCBOEHBI, HO JIOIYCKAlOTCS He-
3HAYUTEJbHbIE OMIMOKH, HETOUHOCTH, 3aTPYIHEHHS NMPU aHATUTUYECKHX OINEpalusix, IMepeHoce
3HAaHWW U YMEHUH Ha HOBBIC, HECTAHIaPTHBIC CUTYaLUH.

— Ha OLIEHKY «yI0BJIETBOPHUTEIbHO» (3 Oaruia) — o0yJaromuiicss AeMOHCTPUPYET OPOro-
BBl YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH: B X0/1€ KOHTPOJIbHBIX MEPOIPUITUI JOMyCKa-
IOTCSI OIIUOKH, TPOSIBIISICTCS OTCYTCTBHE OTACIbHBIX 3HAHHM, YMEHUH, HAaBBIKOB, 00y4JarONIHiics
WCIBITBIBACT 3HAYUTEIIBHBIC 3aTPYJHEHUS NIPU ONEPUPOBAHMM 3HAHWSMU M YMEHHSAMH IIPH UX
IIEPEHOCE HAa HOBBIE CUTYALIUU.
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— Ha OLIEHKY «HEYJI0BJIETBOPUTEIbHO» (2 Oamia) — 00yJaromuiics JEMOHCTPUPYET 3Ha-
HUs He Ootiee 20% TeopeTHYecKoro MaTepuana, JOMYCKAaeT CYIIECTBEHHbBIE OMMUOKHA, HE MOXKET
MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WU HE MOKET MOKa3aTh 3HAHUSA
JTa)ke Ha YPOBHE BOCIPOU3BEACHUS U 00BSCHEHUS] HHPOPMAITIH.

— Ha OLIEHKY «HEYAOBJIETBOPUTENbHO» (1 Oamn) — oOyyaromiuiicss He MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS U OOBSCHEHHS MHPOpPMAIMH, HE MOXKET MO0Ka3aTh MHTEN-
JIEKTyaIbHbI€ HABBIKU PEIICHUS MPOCTHIX 3a]1a4.

8 YuebOHo-MeTo1uuecKOoe M MH(POPMALIMOHHOE 00ecTiedeHHe TUCIUTLTHHBI (MOTYJIs1)

a) OcHoBHasi IMTEpaTYpa:

1. [[Iumaues B. C. Beicias matematuka: yueOnuk / B.C. [llumaueB. — Mockga:
NHOPA-M, 2019. — 479 c. — (Bricuiee oOpa3oBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TeKCT: 3JIEKTPOHHBIH. -

URL: https://new.znanium.com/catalog/product/990716. — Pexum goctyna: st aBTOpHU3.
MI0JIb30BaTENEH.

2. Maremarnka: yue6. mocobue / FO.M. [lanunos, JI.H. XKypo6enxko, I'.A. Hukonoga,
H.B. Huxonosa, C.H. Hypuesa ; nox pen. JI.H. XKyp6enko, I'.A. HukoHoBO#. —

Mocksa: UHOPA-M, 2019. — 496 c. — (Bricuiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-
16-102130-9. - TeKcT: 37EeKTPOHHBIH. -

URL: https://new.znanium.com/catalog/product/989799. — Pexum goctyna: st aBTOpHU3.
M0JIb30BaTENEH.

0) lonoJiHUTe/ILHAS JIUTEpaTypa:

1. Teopus BeposiTHOCTEH U MaTeMaTH4ecKas CTaTUCTUKA: Y4ueOHoe mocobue / bu-
proxosa JI.I'., boopuk I'.1., MatseeB B.I., - 2-e uza. - Mocksa: HUL] UH®PA-M, 2017. - 289
c. (Beiciee oOpasoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - TekcT: 27€KTPOHHBIH. -
URL: https://new.znanium.com/catalog/product/370899.— Pexxum goctymna: st aBTOPHU3. MOJIb-
30BaTeNeH.

2. MaremaTtrka B mpuMepax 1 3amadax: yueo. mocooue / O.M. [ertspesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c. — (Bricmiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — Tekcr: anek-
tpouHbiid. — URL: https://new.znanium.com/catalog/product/989802.— Pexum nocty-
ma: Juisl aBTOpH3. MOJIb30BaTEeNCH.

3. Hanko, I1.E. Briciiasg marematuka B ynpakHeHHsIX U 3aiadax. (B 2-x gactax)
[Texct] / II. E. Hanko, A.T. ITonog, T. 4. KoxxeBuukona. - M.: Breicmras mikona, 1986-

2009. ISBN: 978-5-488-02201-0. - 6omnee 1000 mT.

®duxteHronsil, ["M. OcHOBbBI MaTeMaTHYeCcKOro aHajau3a: yuyeOHukK: B 2 vacTsax / .M.
®uxrtenronsll. — 11-e usn., crep. — Cankr-IlerepOypr: Jlans, [0. 1.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TexkcT : 251eKTpOHHBIH // DNeKTPOHHO-OMOINOTEYHAS CH-

cremMa «Jlaub»: [caiiT]. — URL: https://e.lanbook.com/book/112051 . — Pexum pgocty-
ma: Jyisl aBTOPH3. MOJIb30BaTeNeH.
4. OuxrteHronsll, [.M. OCHOBBI MATEMAaTUYECKOTO aHATN3a: YUCOHHUK: B 2 4acTsX /

[."M. ®uxtenronsu. — 10-e u3na., crep. — Canxr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019.
— 464 c. — ISBN 978-5-8114-0191-8. — Texkcr: a1eKTpoHHBIH // D1eKTpOHHO-OMOIMOTeYHAs
cucreMa «Jlanp» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOpareHus:
06.10.2019). — Pexum noctyna: Ajs aBTOPU3. M10JIb30BATEIEH.

5. [[Iumauges B. C. 3amauynuk mo BeICIIEH MaTeMaTHKe: y4eb. mocobue /
B.C. lllunaues. — 10-e u3na., crepeorun. — Mocksa: UH®PA-M, 2020. — 304 c. — (Briciuee
oOpazoBanue). - ISBN 978-5-16-101831-6. — TekcT: 31eKTpOHHBIN. —
URL.: https://new.znanium.com/catalog/product/1042456

B) MeTOANYECKHE YKa3aHUsl
1. AGpamoBa, 11.M. DneMeHThI BEKTOPHON alnreOphl U aHATUTHIECKON TeOMETPHUH:
MeTtonndeckue ykasaHus s cTyAeHTOB I kypca Bcex cnenuanbHocTeil. — MI'TY, 2008. — 16 c.
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2. Axmanosa, 3.C. Heonpenenennslit uarerpan: Terpans-koHcnekT — MI'TY, 2008.
-23c.

3. Baxpymesa, 1.A. Kpussie u nosepxHoctu 2 nopsiaka. Ilonspras cucrtema koop-
nuHart. [Ipaktukym — Marautoropcek: 'OY BIIO «MI'TY um. I''11. HocoBax», 2009. — 19 c.
4. TopsiueBa, H.A. Teopus GpyHKIINN KOMIUIEKCHOTO TEPEMEHHOTO: MeTondecKue

YKa3aHWS U BapUAHTHI MHIWBHUYATbHBIX 33JaHUH JUTSI CTYICHTOB BCEX CIEIUATBHOCTEH —
Marnutoropck: ['OY BIIO «MI'TY um. I''1. HocoBa», 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbld HHTETpal: METOJIUYECKHE YKa3aHUs ISl CTYI€H-
ToB — Maruuroropck: 'OY BIIO «MI'TY um. I''1. HocoBa», 2010 — 12 c.
6. ['pauena, JI.A. DiieMeHTBI TUHEHHOMN aJIreOpbhl, BEKTOPHOU alNTreOphbl M aHAIUTHYE-

cKoif reomeTpun: YdeOHoe nocobue. - Marautoropck: I'OY BITO «MI'TY um. I'.. HocoBa»,
2010 - 63 c.
7. T'yruna E.M. JlaGopaTopHblil mpakTukyM 1o cratuctuke ¢ npumenenneM EXCEL: Me-
TOJ. yKa3. Ijsl J1TabopaTOpHBIX pabdOT MO MaTEMaTHYECKON CTaTUCTUKE.- MarHUTOTrOpCK:
T'OY BIIO «MI'TY um. I'.1. Hocoa», 2009 — 40 c.
8. M3ocor A.B. 'apmoHnueckuil ananu3: MeTognyeckre yka3aHus U BapUaHThI 3aJaHUN
JUISL CAMOCTOSITENIbHON PabOThI M KOHTPOJIS 3HaHUH cTryaeHToB. — MI'TY, 2009. — 24 c.
9. Makcumenko, U.A. CoObITHs 1 BeposATHOCTE. HacTh 2: MeToa. yka3. - MarHuToropck:
T'OY BIIO «MI'TY um. I''. HocoBa», 2010. — 25 c.
10. Masiuenko, E.I1. TlpousBonnas u nuddepennuan Gyakmuu. [Ipaktukym.- Marauro-
ropck: 'OY BIIO «MI'TY um. I''1. HocoBa», 2010. — 38 c.
11. Masiuenko E.I1. MccnenoBanue GpyHkIuii u moctpoenue rpadukos. [Tpaktukym. —
Marnutoropck: ['OY BIIO «MI'TY um. I''1. HocoBa», 2011. — 20 c.
12. CaBymikuna H.®. Komounatopuka. CoObiTie 1 BeposaTHocTh. YacTh [: KomOuHaTopuka.
Anrebpa coObITuii: MeTo1. yKazaHus MO AUCHUILTHHE «MaTemMaTuka» Ui CTy/eH-
ToB | Kypca Bcex cneunanbHocTel. — MI'TY, 2007. — 17 c.

r) DJIeKTPOHHBbIE Pecypchl:

1. AxmanoBa 3. C. HeonpeneneHHbIi HHTETpal: OT TEOPUU K IPAKTUKE [ DIIEKTPOHHBIN pe-
cypc]: yaeonoe nocobue / 3. C. Akmanosa ; MI'TVY. - Marautoropck: MI'TY, 2015. — 1
3MeKTpoH. onT. 1uck (CD-ROM). —

URL: https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcat
alogues/1/1123520/1304.pdf&view=true. — MakpooObeKT. — CBEJCHHS TOCTYITHBI TAKKE
Ha CD-ROM.

1. Amnanutudeckas reomerpus [DnexTponHslil pecype]: npaktukym / T. I'. Ky3una, O.

C. Auapocenko, T. B. Mopo3osa, O. B. Ilerposa; MI'TY. — Maruautoropck, 2010. — 114
C. : WI., Ta01I. —

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

2. Amnucumos A. JI. Marpunbl. Onpenenutenu. CucTeMbl THHEHHBIX aJIreOpandecKux
ypaBHEHHI [DneKTpoHHBIH pecypc]: yueOHoe nmocodue / A. JI. Auucumos, T. A. Bonna-
penko, I'. A. KameneBa ; MI'TY. - Marauroropck: MI'TY, 2017. - 1 251eKTpOH. ONT.
nuck (CD-ROM). -

URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcat
alogues/1/1139107/3361.pdf&view=true. - MakpooObekT. - ISBN 978-5-9967-1000-3.

3. bonpapenko T. A. HTerpanbHOE UCYUCIICHHE PYHKITUN OJHOU MTepEMEHHOM [ Dek-
TpOHHBIH pecypc] : yuebHoe mocobue / T. A. bongapenko ; MI'TY. - MaruuToropck:
MI'TY, 2017. - 1 anektpoH. ont. guck (CD-ROM). -

URL.: https://magtu.informsystema.ru/uploader/fileUpload ?name=3342.pdf&show=dcat
alogues/1/1138511/3342.pdf&view=true. - MakpooO6bekT. - ISBN 978-5-59967-1001-0.

4. BbynsrueBa C. B. Matemartuka: mpeziensl ¥ HEPEephIBHOCTh (DYHKIIUU OJJHOM TepeMeH-
Hoil. [IpakTukym™m [DnexkTpoHHBIN pecypce]: yaedHoe nocodue / C. B. bynsrueBa; MI'TY. -
Marnutoropck: MI'TVY, 2017. - 1 anektpon. ont. guck (CD-ROM). -
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URL: https://magtu.informsystema.ru/uploader/fileUpload 7Tname=3338.pdf&show=dcat
alogues/1/1138500/3338.pdf&view=true. - MakpooObekT. - ISBN 978-5-59967-1002-7.
brikoBa M. B. [luddepennmansubie ypaBHeHUS [ IEKTPOHHBIN pecypc] : yaeOHOe Toco-
oue / M. B. beixoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. -
1 anexTpoH. ont. nuck (CD-ROM). -
URL: https://magtu.informsystema.ru/uploader/fileUpload 7name=1045.pdf&show=dcat
alogues/1/1119343/1045.pdf&view=true. - MakpoOOBEKT.
N3ocoBa JI. A. OCHOBBI MaTeMaTHYECKOTO aHaIM3a [ DNEKTPOHHBIN pecypc] : yueOHoe
nocobue. Y. 1. luddepenunansnoe ucuncienue GyHKIA 0AHON nepeMeHHo# / J1.
A. U3ocoBa, JI. A. I'paueBa ; MI'TVY. - Marautoropck : MI'TVY, 2015. - 1 anekTpoH. onr.
nuck (CD-ROM). -
URL: https://magtu.informsystema.ru/uploader/fileUpload 7name=1400.pdf&show=dcat
alogues/1/1123913/1400.pdf&view=true. - MakpoOOBEKT.
Koporenkas B. A. ®yHKIIMN HECKOJIBKHUX NMEPEMEHHBIX [ DIEKTPOHHBIN pe-
cypc] : yue6Hoe mocobue / B. A. Koporenkas, FO. A. N3BekoB ; MI'TVY. - Maruuro-
ropck : MI'TY, 2015. - 1 anektpon. ont. guck (CD-ROM). -
URL: https://magtu.informsystema.ru/uploader/fileUpload 7name=1164.pdf&show=dcat
alogues/1/1121202/1164.pdf&view=true. - MakpooOBEKT.
Teopus BeposiTHOCTEH U MaTeMaTH4ecKasi CTATUCTUKA: AIEKTPOHHOE yueOHOe TTocodue u
MPaKTUKYM ¢ JabopaTOpHBIMU paboTamu [DnekTpoHHBIH pecype] / A. B. U3ocos, JI.
A. N3ocoBa, JI. A. I'paueBa, E. M. I'yruna. - Marautoropck : MI'TY, 2013. - 1 snek-
TpoH. onT. auck (CD-ROM). -
URL: https://magtu.informsystema.ru/uploader/fileUpload 7name=93 1.pdf&show=dcatal
ogues/1/1118948/931.pdf&view=true. - MakpoOOBEKT.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

1.
Haumenosanue [10 Ne torosopa Cpok nelcTBUS JULIEH3UU
MS Windows 7 JI-1227 ot 08.10.2018 11.10.2021
MS Office 2007 No 135 ot 17.09.2007 OecCpOUHO
71Zip CBOOOJ/IHO pacIpoCTpaHsIeMoe [0ecCPOUHO
2. wuHpopManMOHHbIE ceTH VHTepHeT:
1. HMudopmamnmonnas cuctema — EnnHoe okHO A0CTymna K 00pa3oBaTeIbHBIM pecypcam. —
URL:  http://www.window.edu.ru.

2. HamwmonanpHas nHQOPMAIIMOHHO-aHATUTHYECKAsE CUCTeMa — Poccuiickuii nHIEKC
HayyHoro uutupoBanus (PUHII). — URL: https://elibrary.ru/project_risc.asp.

3. IlouckoBas cucrema Akanemus Google (Google Scholar). — URL:
https://scholar.google.ru/.

9 MaTepuajibHO-TeXHHYeCKOe ofecneyeHne JUCIUNINHBI
MaTepI/IaJIBHO-TGXHI/I‘-IGCKOC O6€CHC‘ICHI/IC JUCIHUIIJIIMHBI BKJIFOYACT:

Tun v Ha3BaHHE ayIUTOPUU

OcHalieHue ayauTopuu

YuyeOHBIC ayIUTOPUU IJIs TPOBEC-
HUS 3aHATUN JIEKIIMOHHOT'O THIIA

/Tocka, MyJIbTUMEIMITHBIE CPENICTBA XPAHEHUs, Nepeaadyu
1 pesicTaBieHus] HHopMaIu

Y4eOHble aynuTopuu IJis IpOBefe-
HUs [PAKTUYECKUX 3aHATUH, TPYII-
MOBBIX M MHIWBUIYaJbHBIX  KOH-
CyJIbTallUi, TEKYIIEr0 KOHTPOJIS H
MPOMEKYTOYHOM aTTECTAMKU

UTocka, MyJIbTUMEIUIHBIN TPOEKTOP, IKpaH

KoMIieke MeToIu4ecKux pa3padoTok (pa3gaTOuyHOro Ma-
Tepuasa u METOIMISCKIX yKa3za-
HH) U\HJIM KOMIIJICKC TECTOBBIX 3aJaHUN IS IOATOTOBKH
1 TIPOBEJICHHS TIPOMEKYTOUHBIX U PyOEKHBIX KOHTPOJICH

TToMmenieHnus It CaMOCTOSATEILHON

HepCOHa.HBHBIe KOMITBOTCPLL C ITaKe-

paboTHI yJaImxcs

rom MSOffice, Bbixogom B MHTEpHET W € JOCTYNOM|
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B JICKTPOHHYIO HWH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpe-
Ty YHUBEPCUTETA

[Tomerienue st xpanenust U npo-[llIkader ans xpaHeHHs y4eOHO-METOAWYECKON JOKYMEH-
(bUITAaKTHYECKOTO o0cy>)KUBaHUSATAIIMN, YI€OHOTO 000PYI0BaHUS M YI€OHO-HATJISAIHBIX T10-
yaeOHOro 000pyAOBaHUS coOuit
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