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1. O01mme MoJI0KeHu s

1.1. Ob6sacTh NPUMEHEHHUS TPOTPAMMBI

VYuebnasa aqucrumimaa «MaremMaTukay SBIsIeTCS 00s13aTeIbHON YaCThI0 MAaTEMATHUYECKOTO U
00IIIero eCTEeCTBEHHOHAyYHOr0 YYEOHOro IIMKJIa TIPUMEPHOM OCHOBHOM 00pa3oBaTEIbHOM
nporpammsbl B cooTBeTcTBUU ¢ PI'OC no npodeccun 43.02.14 I'ocTuHIYHOE A€TIO.

VYyebnas gucruuinHa «Marematrkay odecrieunBaet GopMHUpoOBaHUe MPOGECCHOHATBHBIX U
o0mux KommeTeHIMH 1o BceM Buaam gaesrenbHocTH PI'OC mo mpodeccun/cnenuaibHOCTH
CHEIHUAINCT MO TocTenpuuMcTBy. Ocoboe 3HaueHWe TUCIUILIMHA UMeeT MpH (GOPMUPOBAHUU U
pazsutuu OK 1, OK 2, OK 9.

1.2. MecTro AMCHUIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccMOHAJbHON 00pa3oBaTeJbHOI
NMPOrpamMMbl

VYueOnass mucuuruinHa «MaTeMaThuKa» MPUHAMICKUT K MaTEeMAaTHUYECKOMY H  00IemMy

€CTECTBEHHOHAYYHOMY UKy IPO(hecCHOHATBbHOM MOATOTOBKH.

1.3 Henn u 3apaum y4yeOHOH JMCUOMIIMHBI — TPe0OBaHUSI K Pe3yJIbTATAM OCBOCHHS

Y4eOHOH TUCHUIIMHBI:

B pamkax nporpamMmbl yueOHOM JUCIMILTUHBI 00y4arOIIMMUICS OCBAaUBAIOTCS YMEHUS U 3HAHUS

Kon YMenus 3HaHus
OK

OK 01 pacrno3HaBaTh 3agaqy W/WIY | aKTyaJbHBIM TPOQPECCHOHAIBHBIA M COIUATBHBINA
npodiaeMy B TpOPEeCcCCHOHATBHOM | KOHTEKCT, B KOTOPOM MPUXOJUTCS paboTaTh U KUTh;
W/ COLIMAJIbHOM  KOHTEKCTE; | OCHOBHBIE HCTOUYHUKH UH(OPMALIUK U PECYPCHI [T
aHaMM3UpOBaTh  3aJadyy  W/WIM | pelieHus 3a1ad u mnpolieM B npodeccHoHaIbHOM
npobiieMy M BBIIENATH €€ | W/WIK COLIMAaJIbHOM KOHTEKCTE.

COCTaBHBIE  YaCTH;  OIPEIENSAThH | aTOPUTMBI BBITTOJIHEHHS pabor B
STanbl pelIeHUs 3a7ayud; BBIABIATH | IPO(ECCHOHATBHOM M CMEKHBIX 00J1aCTIX; METOIbI
U 3¢ PeKTUBHO UCKaTh | paboThI B MpOoQecCHOHaTbHON U CMEXHBIX cdepax;
uHbOpMaLIMI0, HEOOXOAUMYIO [UISl | CTPYKTYpY IUIaHa Il pelIeHUs 3ajad; MOpsSIoK
peleH s 3a1a41 /WM TpoOJIeMbl; | OLIEHKU pe3yIbTaToB pereHus 3aja4
COCTaBUTh I1aH NeicTBUS; | MpodecCHOHANbHON AESITETbHOCTH.

OTIpPENIeNIUTh HE00XOAUMBIE

pecypchl;

BJIAJICTh AKTyaJbHBIMH METOAAMU

pabotel B mpodeCcCHOHATBLHON W

CMEXHBIX cdepax; peaar3oBaTh

COCTaBJICHHBIH IUIaH; OLEHUBATh

pe3yabTaT M TOCIEACTBUS CBOHUX

JEeUCTBUM (CaMOCTOSITEILHO WM C

MTOMOIIIbIO0 HACTABHHKA).

OK 02 ONpeaesaTh 3aa4n MOUCKA | HOMEHKJIaTypa WH(OOPMAIMOHHBIX HCTOYHHKOB,
UH(pOpMaLny; OIIPENEIIATh | MPUMEHIEMBIX B npogeccuoHaIbHON
HEOOXOIUMBIE UCTOYHUKU | AESITETbHOCTH; MIPUEMBI CTPYKTYpPHUPOBAHHUS
UHpOpMaLny; IUIaHUpOBaTh | uHpopManuu; Gopmat odopMIICHUS Pe3yIbTATOB
MPOLIECC MOUCKA; CTPYKTYPUPOBATh | OKUCKA HH(OPMALIUH.
110JIy4aEM YO 1H(bOpMaINIO;




BBIJICJIATE Hanbojee 3HAauuMoe B
nepeyHe MHGOpMaIUU; OLEHUBATh
IPAKTUYECKYIO 3HaYUMOCTh
pe3yNnbTaToB TOMCKA; OPOPMIISTH
pe3yJIbTaThl IOUCKA.

OK 09 NMPUMEHATH CpPEICTBA | COBPEMEHHBIE CpeacTBa u YCTpOMCTBA
UH(OPMALMOHHBIX TEXHOJIOTHH U1 | MHQOpPMaTH3allMK; TOPSIIOK HMX TNPUMEHEHUS H
pereHus po)eCCHOHANIBHBIX | IPOrpaMMHOE oOecredeHrne B NmpodecCHoHaTbHON

3ala4; HUCIOJIb30BaTh COBPCMCHHOC | ACATCIBHOCTHU.
IporpaMMHOe 00ecrieyeHue

2. CTpyKTYypa M coaep:KaHue TUCHHUILINHBI
2.1. O6bem y4eOHOM AMCIHUNJIMHBI M BUBI Pa00T

Tabmuua 1. O6beM yueOHOM AUCIUILTMHBL U BUABI paboT

Buna yueOHoi# padoThl O0bem yacon

O0bem 00pa3zoBaTeIbHON MPOrpaMMbl Y4eOHOM TUCUMIIIIHMHBI 144

B TOM YHCIJIC:

TEOpETUIECKOe 00ydeHHE 32
IPAKTUYECKHUE 3aHITHS 60
Camocmosmenvras paboma 44
Koncynomayus 2
IIpoMeskyTOUHASI ATTECTALUS IK3AMEH 6

2.2. TemaTnuyeckuii IUVIaH U cOAePKaHNe y4eOHOM TUCHUILINHBI «MaTeMaTHKa»

Tabmuma 2. ConepikaHue JUCIUTUIMHBI (MOTYJIs)

Ne tembr | HazBanue OcHOBHBbIE BONIPOCHI U MOJIOKEHMS, Oo0bem Koabi
TeMBbI PacKpbIBalOIIe COEPKAHUE TEMbI 4acoB KOMIIeTe
HUM
Tema 1 Marpuus! u ITonsaTre Matpubl. Buasl Matpui. 8 OK 01,
onpenenutenu | Onepanuu Hajx MaTpuriamu. OOpaTHas OK 02

Matpuna. Panr marpunsl. CBoiicTBa
olpeJieNuTesIel U ciocoObl UX BBIYHUCIICHUS.

B TOM 4ncIie IpakKTUYECKUX 3aHATUH 4
CamocrosiTenpHas padora 2
Tema 2 Cucremsl OcHoBHblE mHOHATHA U onpenenenus. | 10 OK 09
JTMHEAHBIX Cucrema  JIMHEHHBIX  ypaBHCHHH ¢
ypaBHEHUH

nepeMeHHbIMU. MeTo1 00paTHOM MaTPHITHI U

dopmyner  Kpamepa. Merox  Taycca.




Ne TeMmbI

HazBanue
TeMBbI

OcHOBHbIE BONPOCHI U MOJIOKEHHS],
PACKpPBIBAIOIIHE COMAEPKAHNE TEMbI

O0nLeM
4acoB

Koapl
KOMIIeTe
HIM

Cucrema JTUHEHHBIX ypaBHEHUU. CHCTEMBI
JIMHEHNHBIX OJJHOPOIHBIX YPABHECHHUIA.

B TOM 4ncIie IpaKTUYECKUX 3aHATHH

CamocrosTenbHas padora

Tema 3

Huddepennna
JBHOE
UCUHCIICHHE
byHKITUN
OTHOH
MIEPEMEHHOM

[Ipenen nmocnenoBaTebHOCTH, MIPEAET
¢ynkuuu. beckoneuno masnbie
MOCJIEI0BATEIBHOCTU U (PYHKIIHH.
Apudmernueckrue CBOWCTBA MpeJiena.
Teopembr @epma, Pomns. HeoOxonumeie
ycioBHs 3KcTpemyma. Teopemst Jlarpanxka
u Komm. [TpousBonnas, e€
€CTECTBEHHOHAYYHBI CMBICI 1 OCHOBHbBIE
cBoricTBa. [IpenenpHble BETMYUHBI.
Huddepenunan. [IpousBoaHsie 1

i GepeHIrabl BRICIIAX MOPSIKOB.
IIpaBuna Jlonuransa. MOHOTOHHOCTB
¢bynkun. Jlocrarounsle ycioBus
SKCTpeMyMa GpyHKIMHU. Brimykinocts
rpaduka pynkiuu. HenpepsBHOCTD,
TOUYKH pa3peiBa. CBOMCTBA HENPEPHIBHBIX
¢dbyakumii. HempephIBHOCTH 3JIEMEHTApHBIX
byHKIUH. AcUMITOTHYECKHE (DOPMYITHI.
[IpoMexxkyTouHBIE 3HAYEHUSI HEMPEPHIBHOM
Ha oTpe3ke QyHKIUU. OrpaHu4eHHOCTh
HETPEpHIBHON Ha OTpe3Ke (PYHKIUU.

B TOM 4nciie npakTHYEeCKUX 3aHATHI

10

CamocrosrenbHas padora

OK 01,
OK 09

Tema 4

Huddepennna
JBHOE
UCUHCIICHHE
byHKITUN
HECKOJIBKUX
NIEPEMEHHBIX

HuddepernmpyemMocTh GyHKITUA MHOTHX
NepeMEHHBIX, YacTHbIE IPOU3BOIHBIE.
JlocTaTo4HbI€ YCIOBHS
mudpepeHIUpYeMOCTH (PYHKIIUH MHOTUX
nepemeHHbIX. [{uddepenmmarn.
ITpou3BoHas CIOKHON (PYHKIUH.
WNuBapuanTHOCTh (OPMBI IIEPBOTO
mddepennnana.

Kacarenbnas nmockocts. [IponsBoaHas mo
HarpasieHuto, ['paaguenr. I[Ipoussogusie
BBICIIUX MOPsAIKOB. CBOMCTBA
MIPOM3BO/ICTBEHHOMN (DYHKITUH.
JuddepeHnmanbl BRICIIAX TOPSIKOB.
DKCTpeMyMbl (PYHKITUH HECKOJIBKUX
nepeMeHHbIX. HeoOxomumbie ycnoBusl.
JlocTaTouHbIE YCIOBUS CYIIECTBOBAHUS
JKCTpEMyMa.

14

B TOM 4ncIie IpaKTUYECKUX 3aHATHH

10

OK 01,
OK 02




Ne TeMmbI

HazBanue
TeMBbI

OcHOBHbIE BONPOCHI U MOJIOKEHHS],
PACKpPBIBAIOIIHE COMAEPKAHNE TEMbI

O0nLeM
4acoB

Koanl
KOMIIeTe
HIM

CamocrosiTenpHas padoTta

Tema 5

HurerpanbHoe

HCYUCIICHUEC

ITepBooOpazHast GyHKLINHU, CTPYKTYpa
HeomnpeenéHHOro uuTerpaia. Tabmuma
HEONpeAeNEHHBIX UHTETPAJIOB U MTpaBUiia
MHTErpupoBaHus. IHTerpupoBanue
paIMoOHaIbHBIX (PYHKIIHA, HEKOTOPBIX
UpPPaLMOHATBHBIX (QYHKIMI, HEKOTOPBIX
TPUTOHOMETPUYECKHUX (QYHKITHH.

[TonsTHE TIIOMIAIN TIIOCKOU (PUTYPHI.
3azaya 0 BBIUMCIICHUH IJIOLIAIN
KPUBOJIMHEWHOW TpaIeiuu.

Paz6uenue orpeska. UHTErpagbHbIe CyMMBI.
Omnpenenenue uarerpaia (mo Pumany).
Heo6xoaumMoe ycioBrue HHTETPUPYEMOCTH
¢dbyakuun. HTETpUpYyeMOCTh OrpaHUYeHHOMN
MOHOTOHHOH QyHKIUHU. UHTErpupyeMocTh
HenpepbrIBHON (DYHKIIUU, HUHTETPUPYEMOCTD
KYCOYHO-HENPEPBIBHON (hYHKIIHH.
CaoiicTBa ONpeneEHHOr0 UHTErpaa.
dopmyna HeroTona-JleiiOHuma. 3ameHa
[IEPEMEHHON U UHTETPUPOBAHUE IO YACTAM
B OIIPEICIEHHOM UHTErpaie.
['eomeTprueckne NpuIOKEeHUS
OIIpEeAEIEHHOrO HHTETpaa: IJI0MWAIb
KPUBOJIMHEWHOM Tpanenuu, miomnaib B
MOJISIPHBIX KOOPJUHATAX; JIJIMHA AYTH;
00BEM MPOCTPAHCTBEHHOTO TEJA; MJIOMIAAb
MIOBEPXHOCTHU BpalllEHUS.

B TOM 4ncIie IpaKTUYECKUX 3aHATHH

CamocrosiTenpHas padoTta

(o)

OK 01,
OK 09

Tema 6

Kowmruiekcusie

qHucia

Onpenenenre KOMIUIEKCHOTO YHUCIIA.
['eomeTpuueckoe npeacTaBieHue
KOMILIEKCHBIX Yucell. AJredpanyeckas u
TPUTOHOMETpHUYECKast (pOpMBI 3arucu
KOMIUIEKCHBIX yncell. JleicTBus ¢
KOMILUIEKCHBIMM unciaaMu. Pemenue
ayreOpanyecKnx ypaBHEHUH.

B TOM unciie npakTHYEeCKUX 3aHATHI

CamocrosrenbHas padora

EANIEN

OK 02

Tema 7

Crnyuaiinble
cOOBITUS

[IpocTpaHCTBO  3NIEMEHTAPHBIX  COOBITHIA.
HeBo3MoxHOE€ M JOCTOBEpHOE COOBITHSA.
CoBMecCTHBIE W HECOBMECTHBIC COOBITHSI.

[IpotuBomnonoxkHoe  coobbiTne.  IlomHas
rpymna  coObituii.  Kmaccuueckoe — u
reOMETPUUYECKOe ornpezeNeHus

BeposiTHOCTeH. [IpaBmiia KOMOMHATOPUKU U
UX  OpPUMEHEHHA A BBIYUCIICHUSA
KJIACCUYECKONW  BEpPOSATHOCTH.  TeopeMsbl
CIIOKECHUS BEPOSATHOCTEI. YcnoBHas

OK 02,
OK 09




Ne temsl | Ha3Banue OcHOBHBIE BONPOCHI H MOJI0KEHHS, O0nLeM Koanl
TeMBI PacKpbIBaOIIHE CONEPKAHUE TEMbI 9aCcoB KOMIIeTe
HIUH

BEPOATHOCTh. 3aBUCHUMbIE M HE3aBUCHUMbIC
COOBITHSL. Teopema YMHOKEHHUS
BEPOATHOCTEH. BeposATHOCTh MOSBICHUS
X0Ts1 Ob1 0JTHOTO COOBITHSI. DOpMyTa MOTHON
BepoaTHOCTH. [loBTOpeHue He3aBUCHUMBIX
WCIIBITAaHUM C OJJUHAKOBBIMU BEPOSITHOCTSIMU
nosiBNieHus: coowiTust. @opmyna beprymmm.

B TOM 4nciie npakTHYEeCKUX 3aHATHI 8
CamocrosrenbHas padora
Tema 8 Cnyuaiinbie CnyvaliHas BelMuMHA W €€  3aKkoH | 12 OK 01,
BEIINYUHBI pacrpencieHus. JuckperHsie u OK 02,
HEMPEPbIBHBIE  CIy4YallHbIE  BEJIWYMWHBI. OK 09

OyHKIMA  paclpefesieHuss  CIy4alHOH
BeqMuuHbl. [InoTHOCTE  pacnpeneneHus
HENPEPBIBHOMN CIy4YallHOM  BEJIUYUHBI.
UucnoBble  XapaKTEpUCTUKH  CIIyYaWHBIX
BEJIMYMH:  MAaTeMaTUYECKOE  OKHUJAHUE,
TUCIIepCUsl,  CpelHee  KBaJpaTUYECKOE
OTKJIOHEHHE, MOJa, MearaHa. 1Ix cBolcTBa.

B TOM 4ncIie IpaKTUYECKUX 3aHATHH 8

CamocrosiTenpHas padoTta 6
IIpomekyTOUHAS aTTeCTANMS 6
Kouncyabranuun 2
Bcero 144

2.3. PeriameHT pacnpenesieHusi BUA0B padot no gucuumianne ¢ 0T
HaHHaH AUCHUIIIMHA Ppeaiu3yCTCsd C NMPHUMCHCHUCM JUCTAHIMOHHBIX O6p330BaTeJ'H>HI:IX
texnosoruii (JIOT). Pacnpenenenne BumoB ydeOHOM pabOTH, (OPMATOB TEKYIIETO KOHTPOJIS
npejacTaBieHsl B Taomuie 2.3:
Ta6muma 3. Pactipenenenne BuaoB yueOHON pabOThI M TEKYIIEH aTTeCTaIluN

Bup y4yeoHoii padoThI ®opMaT npoBeaeHust
JIeKIIUOHHEBIE 3aHATUA Yactuuno ¢ npumenenuem JJOT
[IpakTueckue 3aHATHU Yactuuno ¢ npumenenuem 10T
CamocTosTenpHas paboTta Yactuuno ¢ npumenenuem JJOT
Tekyimuii KOHTPOJIb Yactuuno ¢ npumenenuem 0T
[IpomexxyTrouHast arrecTarus KonTakTHas ayauropHas paboTta
DopMbI TEKYLIET0 KOHTPOJIS ®DopMarT npoBeaeHUs
IIpakTuyeckoe 3aanue Yactuuno ¢ npumenenuem 10T
TectupoBanue B cucTeMe UCTAHIIMOHHOTO
ooyuenus (C1O)
KonTponsHas pabota Yactuuno ¢ npumenenuem J[OT




JlocTym K cUcTeMe JUCTaHIMOHHBIX 00pa30BaTENbHBIX MPOrPAMM OCYIIECTBISIETCS KaXKIBIM
00YyJaloLIMMCSl CaMOCTOSITEIbHO € JI00Oro ycTpoiictBa Ha moprtane https:/sziu-de.ranepa.ru B

COOTBETCTBUH C X WHAMBUAYAJIHHBIM MAPOJIEM U JIOTHHOM K JIMYHOMY KaOUHETY / ipoduitio.

Texymmii KOHTPOJIb, TPOBOJAUMBIN B CHCTEME JUCTAHITMOHHOTO OOYYEHUSsI, OLICHUBAIOTCS KaK
B CUCTEME JUCTAHIIMOHHOTO 00Yy4eHus, TaK U MpernoiaBaresaeM BHe cucTeMbl. JIocTyn K Marepuaiam
JEKUUI NPEJOCTaBISAETCS B TEYEHHE BCErO CEMECTpa IO MepE MPOXOKAECHUSI OCBOEHUS MTPOTPAMMBI.
JlocTyn K KakoMy BUIY paOOT U KOJMYECTBO MOIBITOK Ha BBIMOJIHEHUE 3aJJaHUs MPEA0CTaBIISAETCS
OTPaHUYEHHOE BpEMs COIJIACHO pErjIaMeHTy JAWUCHUIUIMHBI, OMYOJMKOBAaHHOMY B CHCTEME
JTUcTaHIIMOHHOTO oOyueHwus. [IpenonaBaTens OlEeHMBAET BBINOJIHEHHBIE 00yYarOIUMUCS paboThl He
nosaHee 14 pabounx AHEH mocie OKOHYaHHUS CPOKA BBITTOJTHEHUSL.

3.@0H1 OLEHOYHBIX CPEACTB NMPOMEKYTOYHOH aTTeCTAMU MO Y4eOHOH NUCHUILINHE M

MaTepHuaJibl TEKYNIEro KOHTPOJIS YCIHeBAeMOCTH 00y4ar0IMXCs

3.1. @opMbl M MeTOAbI TEKYLIEr0 KOHTPOJISA YCIEBAeMOCTH OO0y4YalIUMXCHd H
MPOMEKYTOYHOM aTTeCTAlMHU

@DopMBI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH:

Omnpoc (O) - 3T0 OCHOBHOW BHJ YCTHOM IIPOBEPKH, MOXKET HCIIOJIB30BAThCA Kak
(dbpoHTAIBHBIN (HA BOIPOCHI MPEMNOIaBaTelNs M0 CPABHUTEILHO HEOOJBIIOMY 00beMy MaTepuasa
KpaTKHe OTBETHI (KaK MPaBUIIO, C MECTa) JAIOT MHOTHE OOYYaroIIuecs ), TaK ¥ WHIUBUIyaTbHBIN
(mpoBepka 3HaHWN OTIENBHBIX OOydaromuxcs). KoMOMHUPOBaHHBIN OMPOC - OJHOBPEMEHHBIN
BBI30B JUII OTBETA CPa3y HECKOJBKUX OOYJarOIIMXCs, U3 KOTOPBIX OJAMH OTBEYAET YCTHO, OJIUH-
JIBa TOTOBSITCSI K OTBETY, BBIMOJHSS Ha JIOCKE pa3iM4YHbIe 3allMCH, @ OCTaJbHbIEC BBIMIOJIHSIOT 32
OTIENbHBIMU  CTOJIAMU  HWHAMBHIYaJbHbIE THCHMEHHBIE WM MPAKTHYECKUE  3aJaHUsd
MpernoaBaTels.

TecrupoBanue (T) — 3ananus, c BappaHTaMH OTBETOB.
Kourpoasnas pa6ora (KP), [IpakTuueckoe 3axanue (II3) - nucemennas pabora 1o
teme. COCTOUT U3 OJHOM MJIM HECKOJBbKHX 33/1a4 pa3IMYHON CTEIIEHH CI0KHOCTH.

Tabmuna 3. ®opmbl TEKYIIEro KOHTPOJIS

Haumenosanue memut Dopmul
KOHmMpOona
Tema 1 Martpuiibl U OpeaeaIuTeNn 113, T
Tema 2 CucreMbl TMHENHBIX YPaBHEHUH KP, T
Tema 3 HubdepennmanbHoe  UCYUCICHHE  (QYHKIIUA  OJHOU M. T
IEPEMEHHOMN ’
Tema 4 HudbdepennmanbHoe ucuuciaeHne (QYHKIIUU HECKOJIbKUX 0.T.113
[IEPEMEHHBIX >
Tema 5 WHTerpanbHOE UCUUCTIEHHE 113, 0
Tema 6 KoMmuiekcHble yncna 113
Tema 6 Cayyaiinbpie COOBITHS O, T
Tema 7 CiyyaliHbl€ BEJIMYMHBI KP,O, T

[Ipumeuanue. @opMmbl  TeKylero KoHTpoas ycneBaemoctu: onpoc (0O), tectupoBanue (T),
npaktudeckoe 3ananue (I13), konrponbnas padota (KP).

3.2 Iloka3aTe/n U KPUTEPUH OLCHUBAHUS JIJIsl TEKYLEr0 KOHTPOJIS

KDI/ITGDI/II/I OICHHWBAHUA TCCTUPOBAHNSA:
Oyenku «omauyHo» 3aCIy’)KUBAET CTYACHT, €CJIU OH OTBETWJ MpaBWIbHO Ha 90% Bompocos

TECTAa



Oyenku «xopowio» 3acily’)KMBa€T CTYACHT, €CJIM OH OTBETWJ IMPaBWIbLHO HAa YacThb
BOITpocoB 75%-90%;

Oyenku «y0081emseopumenbHo» 3aCIyKUBACT CTYIEHT, €CIM OH IMPAaBHIBHO OTBETUI
yacTh BonpocoB 50%-75%;

Oyenku «Heyo0081emeopumenbHoy 3aciy)XKUBAaeT CTYIEHT, €CIH OH NMPAaBUIBHO OTBETUII
MeHee yeM Ha 50% BoIpocos.

Kpurtepuu olleHUBaHNs KOHTPOJLHOM paOOTHI M MPAKTHYSCKOTO 3aJaHUs

Oyenku «omauynoy» 3acCIy)KWBAeT CTYACHT, OOHAPYXKHBIIMH T1yOOKOE 3HaHUE
MaTepuana, yMEHHE CBOOOJHO BBHITIONHATH 3a/laHUs, MOHWMAIOIIMKA B3aWMOCBSI3b OCHOBHBIX
TIOHATUH TEMBEI;

Oyenxu «xopoutoy 3acCIyXKUBAET CTYICHT, OOHAPYKHMBIIUW TOJTHOE 3HAHHE MaTepuaa;
YCTCIIHO BBIMOJHSIONIUNA MPEAYCMOTPEHHBIC 3aJaHus; W JOMYCTUBIIWA HE3HAYUTEIIHHBIC
OIIMOKU: HETOYHOCTh (DaKTOB, CTHIIMCTUIECKHE OIIHOKH;

Oyenku  «y0061emeopumebHo) 3acIy)KUBAeT CTYACHT, OOHApYKUBIIUN 3HAHUS
OCHOBHOTO Marepualia B oObeMe, HEeOOXOAWMOM Ui JalbHEUIIero W3Y4eHUs JAUCIUILIUHBL.
ChopaBisioniuiics ¢ BBINIOJHEHHEM 3aJaHHil; JIONMYCTHUBIIMH TOTPEIIHOCTH B OTBETE, HO
oOnamamuii  HEOOXOAMMBIMU  3HAHUSMU JJII WX YCTPAHEHUS TIOJ PYKOBOJICTBOM
MIPETo/1aBaTelIs;

Oyenxu «Hey0081emeopumenvHoy  3acly)KUBaeT CTYACHT, 0OHaP Y UBIIIHIA
CYIIECTBEHHBIC MPOOEThl B 3HAHUM OCHOBHOTO MaTepHalia; He CIPABIISIFOIIMICS C BBITOJHEHUEM
3aJlaHUi, JOMYCTHBIINN CEpPhE3HBIC TOTPEIIHOCTH B OTBETaX, HYXKIAIOIIMICA B IMOBTOPCHHUH
OCHOBHBIX pa3JIeloB Kypca Mo I PyKOBOJICTBOM IpEIogaBaTes.

3.3 Iloka3aTejn U KPUTEPUH OLEHUBAHUS JIJIsl IPOMEKYTOYHOT0 KOHTPOJIS

IIpoMexyTouHas aTTecTanys IPOBOIUTCS B BUAE dK3aMEHA.

VYcnoBueM Jomycka K IPOMEKYTOYHOM aTTecTalMM 1o AucuuIuiMHe «MaTemaThkay
SBIISICTCSI: OCBOCHHUE MAaTEPUAJIOB YUeOHOH AUCHUIUIMHEI B 00BeMe He MeHee 75 %, onpeieIeHHOE Mo
pe3ysbTaTaM CUCTEMATUYECKOT0 TEKYIIET0 KOHTPOJIS.

Jlnst oueHKH Cc(HOPMUPOBAHHOCTH KOMIETEHIUH, 3HAHUH W yMEHHUH, COOTBETCTBYIOIIHUX
JTAHHBIM KOMIIETEHIHUSIM, UCIIOJIb3YIOTCS KOHTPOJIbHBIE BOIIPOCHI, a TAKKE 3aJa4H.

Ha onenky «OTinuHO» 00yYaromuiicsi TOJKEH MPOJEMOHCTPUPOBATh 3HAHHWE OCHOBHBIX
MOHSITUNA, MPAaBUIIFHO OTBETUTD HA BCE JIOMOJHUTENIbHBIE BOITPOCHI, OTBET J0JKEH ObITh JJOTHYHBIM U
MIOCJIEIOBATEIbHBIM

Ha omenky «Xopomio» oOydaronuiics AOMKEH MPOJAEMOHCTPUPOBATh 3HAHME OCHOBHBIX
MOHATUH, TPAaBUJILHO OTBETUTH HA BCE JIONOJIHUTENBHBIE BOIIPOCHI, IPU 3TOM M3JI0KEHHUE OTBETA HA
BOIPOC HE BIIOJIHE MOCIIEI0BATEIBHOE U TPEOYET AOMOJIHUTEIbHBIX YTOUYHEHHH.

Ha ouenky «Y10oBIETBOPUTENBbHO» O0YyYarOMIMHCS TOJKEH MPOAEMOHCTPUPOBATh 3HAHHE
OCHOBHBIX IOHATHUN, MPAaBWJIBHO OTBEYAET HE HAa BCE JIONMOJHHUTEIBHBIE BOIPOCHL, U H3JI0KECHHE
OTBETAa Ha BOMPOC HE BIIOJIHE MOCIIEA0BATEIbHOE U TPEOYET NONOTHUTENbHBIX YTOUHEHUH.

Ha onenky «HeynoBneTBopuTensHo» 00y4aroniuiicss He JeMOHCTPUPYET 3HAHUE OCHOBHBIX
MOHSATHUN, HE OTBEYAET HU HA OJUH JIONOJHUTENIBHBIM BOIIPOC, U U3JI0KEHUE OTBETA HA BOIPOC HE
NIOCJIEI0BATEIBHOE U HE JIOTUYHOE.

3.4. Marepuanabl TeKyllero H TMPOMEKYTOYHOr0 KOHTPOJISI YCIeBaeMOCTH
o0yvammxcs

Tema 1. MaTpuubl 1 onpeaeauTe

Ilpakmuueckoe 3a0anue no meme 1.



3agaua 1. /lansl maTpunb A

Il
w N~

, Haiith 2A + B.

[\ 2N BN OS]
&~ o0 B~

3amaya 2 Haiitu npousBenenue matpun A= |4 | uB = (2 4 1).

3amaua 3. Haiitu npousBeeHrs MaTpuil

1 8
2 1
10
(5 7
5 7
4 3

1 2
3apaua 4.. /lanbsl matpunbl A = (3 4

Haiitu det (AB) nByms cnoco6amu:

1 02
01-]-11¢;
3 24
120
—2)-242;
303

0 -1 0
-2
j- 0 1 3

2
-1 4 2

5 2
,B= .
Jo-( 3

1. CHauana HaliTH NPOU3BEEHUE MATPHUII, & 3aTEM OIPEAEIUTEIIb MTOJTYYEHHON MAaTPULIBL;
2. Haiitu ompenenurteny AByX 3aJaHHBIX MaTpULl U HaWTU uX mnpousBencHue. CpaBHUTH

MOJTy4YEHHBIEC PE3YJIbTATHL.

1 3
3anaua 5. Jlana matpuna A = (3 4] , Haiitn A7

Tecmoewie 3a0anus no meme 1.

3aganue 1.(6vi0epume sapuanmol co2NaACHO MEKCMY 3A0AHU)
YCcTaHOBHUTE COOTBETCTBUE MEXKIY MATPHUIICH U €€ OTPEACTUTEIICM.

(_ & 6 )
1."-3 —4)l
{5 —3)
2""—2 4;
(—4 -6
1 2

BAPUAHTDBI OTBETOB:
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A) 12 B)
Q) -2 D)
E) 2

3aganue 2. (8vi0epume 00uH 8apuanm omeema)

1 2 -3
A=|3 6 -9
4 8 -12
Panr maTpuust paBeH. ..
BAPUAHTBI OTBETOB:
1) 1 2)
3) 2 4)

3ananue 3. (6vlOepume HeCKOIbKO 6apPUAHIOE OMBEMA)

T
Ecnu cymectByer matpuna A+ 4 , TO MaTpuLa A

BAPUAHTBI OTBETOB:
1) MOXET OBITH TPOU3BOIHHOM 2)
3 SBISIETCS HYJIEBOH (pa3mepa "
MAXA e MmFER )

3ananue 4. (6vlOepume HeCKOIbKO 6aPUAHIOE OMBEMA)

14
_14

SIBJISIETCS] KBaAPATHOM

MOET OBITh € JUHUYHOMN

Onepam/m MPOU3BCACHUA MAaTPULl IPABUJIBHO OMPCACIICHA AJId MAaTPUYIHOTO YMHOKCHUA BUA

BAPUAHTBI OTBETOB:
1 2 2 0 6

1) ; 2)
0 3/)4 21
2 0 6Y(1 2

3) . 4)
4 2 1){0 3
1 2 3 5

5) .
0 3)\5 4

2y = 2
A=1-1 -2
(§] 4

OOparHast MaTpuIila K MaTPHIIE
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HE CYIECTBYET pH < | paBHOM ...

BAPUAHTDBI OTBETOB:

—

Tema 2. CucreMsbl JMHEHHBIX YPAaBHEHHUI
KonTpoabsHnasi pabora no teme 2.

3agauya 1. MccnenoBaTh U pelINTh CUCTEMY JMHEMHBIX YpaBHEHUH Ha COBMECTHOCTb. Eciu
cucTeMa uMeeT OECKOHEYHO MHOTO peIIeHHH, yKa3aTh o0lee peleHne U 4aCTHOE.

Xx+y+z=5 S5-2x=2z-13y
a)x—y+z=1b} l-y=x-2z
X+z=3 2-3x=1-5z

Tema 3. JuddepeHunanbHoe ucHuciaeHne PyHKIUM OHOI MepeMeHHO’

Ilpakmuueckoe 3a0anue no meme 3.

3anayva 1. Beruncnauts npeaen GyHKIUU

Xt +x+2
hmz—.

=3 x°+2x+8
Omeem 14/ 23.

. 5xP=T7x*+5x—-4
lim 7 .
oo x4 x—11
Omeem 5.

3anaya 2. Beruucauts npou3BOIHYIO (YHKIMU:
10
a) y:(x4—6x+4) ;

6 sinx ,

0) y=x'e

3amaua 3. Haiitu yrnosoi ko3@uIMEHT KacaTeabHOH, NPUBEAECHHON K KPUBOH ) = x' B

touxke K(—1L1).

3anaua 4. Jlorapudpmuueckoe nudpepennupoBanne. Halitu npon3BoHy0 GyHKIIHH
2
a) y=x";
. 1gx
6) y =(sinx)
Tema 4. lnddpepenunanbHoe HcuncaeHNne PYHKIMH HECKOJIbKHX NepeMeHHbIX

Bonpocul kK ycmnomy onpocy no meme 4
1.®Oynkun Heckonbkux nepemeHabx. (OHIT) .Onpenenenue, o6macTh CynecTBOBaHNUS,

12



2.YacTHbIe U CMELIAaHHbIE TPOU3BOHBIE.

3.IMonnsni nuddeperman GyHKIIMN HECKOIBKUX TEPEMEHHBIX.
4.9xcTpeMyMBbl (PYHKIMU 2-X IEPEMEHHBIX.

5.HeoOxonuMeble U JOCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS SKCTPEMYMa.
6.I'panueHT QyHKIMH JBYX MEPEMEHHBIX.

Ilpakmuueckoe 3a0anue no meme 4.

3agaua 1 Haiitu obnacts onpenenenus QyHkuuu y = In(xy).

3,001

3anaua 2 Beruncnuts npubImKeHHYO Beanauny (1,03)

2

2
3anaua 3 VccnenoBath Ha 3KCTpeMyM (DYHKIUIO z = % +2xy + y? —4x-5y.

Tema 5. UnTerpajbHoe uCHUCIEHUE

Ilpakmuueckoe 3a0anue no meme 5.

3amaya 1 MeTo10M HEMOCPEACTBEHHOTO MHTETPUPOBAHUSI HAWTU UHTETPAJIbI.

1. I\/;dx;

2. .(x3 —3x% +5x —4)dx;

s
w

\/; JEE
. 4_ 2 3 _
4 x"—=3x +5\/; 7x+6dx.

3anaua 2 Haiitu unterpansl
7
1. I(xz + 5) - 2xdx.

2. j(3x3 +5x” —8)(9x” +10x)dx.

3. jsin3 X - cos xdx;

Inx
4. [—dx.
X
2x
5. [
X +6
3anaua 4. C mnomouIpio ONpeAeeHHOTO WHTErpaja BBIYUCIUTH IUIOMIAJL (DUTYPHI,
OTPaHWYEHHOU yCIOBUSAMH ((DUTYpY HAPHCOBATH)
2 1/2
y=x, V=X

Tema 6. KoMIiekcHbIE YHCIa

13



Ilpakmuueckoe 3a0anue no meme 6.
DB 6 . S (A+2)2-(2-1)?

) BeimonHuTh B anredpandeckoii popme: TN
2) Pemnth ypaBHEHHE:

72 +4z+29 =0;

Tema 7. CayuaiiHble cOObITHS

Ilpakmuueckue 3a0anusa no meme 7.

I. YCcTpoHCTBO COCTOMT M3 TATH 3JIEMEHTOB, M3 KOTOPBIX JBa W3HOIICHBL. [Ipu BKItOUYeHUU
YCTPOMCTBA BKIJIIOYAIOTCS CIIydyailHBIM 00Opa3oM fBa 3JeMeHTa. HalTh BepOsSTHOCTH TOTO, UTO
BKJIFOYEHHBIMH OKa)KyTCsl HEU3HOILLICHHBIE JIEMEHTBHI.

2. Jlna curHanu3anuu o0 aBapuUM YCTAHOBJICHBI JIBA HE3aBUCUMO pabOTAIOLIMX CHUTHAIU3ATOPA.
BeposiTHOCTH TOro, YTO TIpH aBapWM CHUTHAJIU3aTop cpadoraer, paBHa 0,95 mis mepBoro

curnanuzaropa u 0,9 mis Broporo. HaiiTu BEpOSTHOCTH TOTO, YTO MPHU aBapuH cpaboOTaET TOIBKO
OJIMH CUTHAJIU3aTop.

3. HaiiT BeposSTHOCTH TOTO, 4TO COOBITHE A HAcTynuT poBHO 70 pa3 B 243 UCHBITAHUAX, €CITU
BEPOSITHOCTH TOSIBJICHHS 3TOTO COOBITHS B KaXJOM HUCTIbITaHUU paBHa (0,25.

Bonpocwt k ycmnomy onpocy no meme 7.

1.ITpeameT Teopuu BEpOSATHOCTEM.

2.IIpocTpaHCTBO 3JIEMEHTAPHBIX COOBITHMA.

3.Cnyyaiinbie COOBITHSI M OTIepaIliy HaJl HUMHU.

4.Vcnonp3oBanue GopMysn KOMOMHATOPHUKH JUIS MTOJCUETa BEPOSATHOCTEH.
5.I'eomeTpuueckast BEpOATHOCTb.

6.Yci0BHast BEPOATHOCTb.

7.3aBUCUMbIE U HE3aBUCHUMBIE COGBITI/ISI.

8. TeopeMbl CI0KEHUS U YMHOKEHUSI BEPOSITHOCTEH.

Tema 8. Ciyuaiinble BeJUYUHBI
Konmponvnasa paboma no meme 8.

1. YCTpoHCTBO COCTOMT W3 TpeX HE3aBUCHMO pabOTarONIMX 3JIEMEHTOB. BeposSTHOCTH OTKaza
KQXKJIOTO 3JIEMEHTa B 0AHOM orbITe paBHa 0,1. CocTaBUTh 3aKOH pacnpeiesICHUs: YUClia OTKa3aBIINX
3JIEMEHTOB B OJTHOM OIIBITE.

2. HaiiTu wmaremaTHdeckoe OXHIAaHHE, AUCHEPCUI0 U CPEIHEKBAIPATHUYECKOE OTKJIOHEHHE
JIUCKPETHOM CIy4ailHOM BETMYMHBI X, 3aJJaHHON 3aKOHOM PacIpeIeTICHHUS:

a) | X[ 4] 6 |10 6) [ X [021 054061
P |02]03]05 P 101 ]105]04

3. Cnyuaiinas BennuuHa X 3a7aHa GyHKIMEH pacipeaeeHus

=

mpu X = -1,

F(X)=

x-l—3 HpH !-c:t{l
PR

T

1 I ||x}l
1 p T

14



3.5 OueHoYHBIE CPeICTBA 1O AMCHMILIMHE VIS IPOMEKYTOYHOM aTTeCTaAlul

TunoBbie BOIIPOCHI, BLIHOCUMBI€ HA 9K3aM€E€H:

NN R WD =

—_— e \O
N = O

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23

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

30.

Matpuriibl. OCHOBHBIE ONPEEIICHUS.

Onepanuu HaJl MaTpUIlaMU UX CBOMCTBA.
Onpenenureny KBagpaTHbIX MaTPULL.

CBoiicTBa ONpeneTUTEIICH.

Oo6parnas MaTpuua.

Panr matpuie!.

Cucrema n JIMHENHHBIX YPaBHEHUH C N IEPEMEHHBIMU.
Marpuunslii MeToa petenus onpeaeneHHon CJIY.
Meton Kpamepa pemenus onpenenennon CJIV.

. Meton I'aycca pemenus onpenenennoit CJIY.
. CucreMbl TMHENHBIX OJHOPOAHBIX YPABHEHHM.
. OyHKIMS HECKOJBKUX NepeMeHHbIX. OCHOBHBIE ONpeIeNeHHs. ' €OMEeTpHUUECKUl CMBICI

(npu n=2). JIunum yposHus. CeueHue.

[Ipenen ®HII. HenpeprsiBaocts OHII.

OkctpemyM. HeoOxoaumMoe 1 JOCTATOYHOE YCIIOBUS IKCTPEMyMa.
YacTHbIe TPOU3BOIHBIE.

Huddepenunanst @HIT.

[Ipon3BOoaHBIE BBICIINX MOPSAIKOB.

[TepBooOpasHas 1 HeonpeAeIeHHBIA HHTETPAL

Tabnuia HeonpeAeIeHHBIX HHTETPAIOB.

HenocpencrBennoe uHterpupoBanue. Pasznoxkenue Ha criaraemele. lloaBenenune mon
3HaK nuddepenmana. MeToa MoACTaHOBKH.

HNHTerpupoBaHue 1o 4acTsiMm.

WuTerpupoBanue paioHaIbHBIX Jpo0ei.

. UuTerpanbubie  cymmbl. [loHsTHE oOmnpenereHHOro HHTerpaja Kak Ipefena

HWHTETPAIbHBIX CYMM.
CBs13b HEOTIPEACICHHOTO HHTETpasia ¢ onpenenaeHHbIM. @opmyna HeroTona-JleitoHuA.
Boruucnenue onpeeneHHoro HHTerpaia mo 4acTsiM.

I'eomeTrpuueckoe pacnpeneneHue. MareMaTHyeckoe OXWIAaHUE U JUCHepCus
reOMETPHUECKOTro pacrpeesneHus (6e3 BpIBOIA).

PaBHOMEpHBIN 3aKOH pacnpenesieHus. BpluucieHne MareMaTH4eCcKOro OXKUJAHHUS U
mucnepcuu. [Toctpoenne rpadrka GyHKIIUU pacpeIeICHUs U ITIOTHOCTH BEPOSTHOCTH.
[TokazaTenbHBIN 3aKOH pacnpeneicHus. BplunuciaeHne MaTeMaTH4ecKOro OXHUAAHUS U
mucnepcuu. [Toctpoenue rpadrka QyHKIUU pacpeIeICHUs U ITIOTHOCTH BEPOSTHOCTH.
Hopmanbrbiii 3akoH pacnipenenenus. [loctpoenne rpaduka miIOTHOCTH BEPOSTHOCTH.
UccnepoBanue BAUSHUS MapaMETPOB HA paclpeesICHHE MIIOTHOCTH BEPOSTHOCTH.
HopManbhbiii 3ak0H pacnpezeneHus. BberaucieHne MaTeMaTHYeCKOTO OXKHUIAHUS U
JUCTIEPCHUH.

Tunosvie npakmuveckKue 3a0aHUA K IK3AMEHY !

4 8 3

1) Jausl Mmatpunpr: A= 3 ;B = 5 . Haittu B" A" 4B.
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2) Haiitu onpenenurens marpunsl A =

= NN
~ w o

1
5
0

3) Haiigute pemeHue cucTeMbl JIMHEMHBIX ypaBHeHUM weroaa Kpamepa
X, +x, =4
2x, +2x, = Tx; =8
4x, +x, —5x, =4

4) Haiigute peleHUWe CHUCTEMbl JIMHEWHBIX ypaBHEHHUH MeronoMm [aycca
X, +x,+x,=5
3x,+x,—4x,=6
2x,+3x, —x, =10
5)3amummre uucno z = 2(3i —4)B anreGpamueckoii  dopme. Omnpenenure,
4YeMy paBHBI MHHMas W JACHCTBUTEIIbHAS YACTH.
6 ) Haiimure cymmy  z, + z,, eciu z,=51+4,z,=6i -8

7) Haiitu skcTpeMyM QYHKIMH y=1/2x*-4/3x’ -3x>+2;, a TaKKe OIpPEACITUTh €e
HanOoJIbIlIee M HAMMEHBIIIEE 3HAaUeHHE Ha OTPE3KE [-2,4]

8) Haiitu nonusiit quddepennnan GyHKIUN « = x’y> ¥ BBIUUCIUTD 3HAaYCHHUE (PYHKUINU
B Touke (1,9 ,0,9) mpu Ax = -0,1; Ay = -0,1.

4. Merogu4ecKue yKasaHus /sl 00y4al0IUXCH 110 OCBOCHHUIO M CIUILIHHBI

Paboueld mporpamMMoil IUCHMIUIMHBI TNPEAYCMOTPEHBI CIEAYIOIINE BUIBI ayAUTOPHBIX
3aHATHUI: JIGKLMH, IPAKTUYECKUE 3aHATHS, KOHTPOJIbHbIE paboThl. Ha nmexuusx paccmarpuBaroTcs
HanOosiee CIOXKHBIK MaTepuasl JUCHMIUIMHBL. JIEKIUS CONMpOBOXKIAETCS MPE3CHTALMSIMH,
KOMITBIOTEPHBIMH TEKCTaMH JIEKLIMU, YTO TO3BOJIAET CTYACHTY CaMOCTOSTEIbHO paboTaTh Haj
IIOBTOPEHUEM U 3aKPEIJICHUEM JIEKIIMOHHOI0 MaTepuaia. [Ipu noaroToBke Kk ay AUTOPHBIM 3aHATUSM
CTYIEHTBl JOJDKHBI O3HAKOMHUTBCS C COOTBETCTBYIOIIMMH TEMAMH, MAaTepHal IO KOTOPBIM
COJEPKUTCS B YKa3aHHOW B JJaHHOU paOoueil mporpamme ocHOBHOM nuteparype. [Ipu moaroroske
OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI II0 TEME, a TAK)KE ITPU BBIITOJIHEHUN TPEHUPOBOYHBIX 3aJaHUN 110
y’Ke MPONACHHON TeMe, CTYJeHThI UCTIONb3YIOT PEKOMEHIOBaHHYIO B TaHHOM paboueil mporpamme
JOTIOTHUTEIIBHYIO JTUTEPATYPY.

[IpakTHyeckne 3aHATUS TPEAHA3HAYEHBI U CaMOCTOSTENIbHOW padOThl CTYAEHTOB II0

PEIICHUI0O KOHKPETHBIX 3a/lad MareMaTuku. Kakgoe MpakTU4ecKoe 3aHSITHE COMPOBOXKIACTCS
AOMAIIHUMU 3aJaHUAMU, BbIAABACMbIMU CTYACHTAM JIA PCHICHUA BO BHCAYJAUTOPHOC BpPCMH. I[HH
OKa3aHHug NOMOIIX B PCHICHUH 3a4a4 UMCIOTCS TCKCTHI IPAKTUYCCKUX 3aI[aHI/II\/JI C YCJIOBUSAMHU 3a1a4
Y BapUaHTaMU UX PEIICHUSs.

J1J1s1 pabOoTHI C IEYaTHBIMH 1 3JICKTPOHHBIME pecypcamu C31Y umeercs BO3MOXKHOCTh JTOCTYTIa
K 9JICKTPOHHBIM pecypcam. OpraHusariysi paboThl CTYJICHTOB C JIEKTPOHHONW OMOIMOTEKOM yKa3aHa Ha
caifte MHCTUTYTA (CTpaHuIle caiita — «Haydnas OubimoTrekay).
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5.Y4eOHasa JuTepaTypa M pecypchbl MH(POPMAIMOHHO-TEJEKOMMYHHKANMOHHON ceTH
"Unrepuer"

OcHoBHas1 JIMTEpaTypa

1.Kpemep,H.I1I. Briciias MaTemMaTuka ajisi 5KOHOMUYECKOTO OaKajaBpuaTa: yueOHUK U MPAKTUKYM /
H.II.Kpewmep; mox pea. H.III.Kpemepa.—5-e uza., nepepad. u gon.—M.: U3a-Bo FOpaiit,2019.—
909c.—(Cepusi: bakanaBp. Axagemuueckuii Kypc).—ISBN978-5-9916-3738-1.URL:https://www-
biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/379996.

2.Kpemep,H.I1I. Teopus BeposiTHOCTEM M MaTeMaTHYECKasi CTATUCTHKA: YICOHUK M TTPAKTUKYM IS
By30B / H.III.Kpemep.—5-e uzn., nepepad. u gon.—M.: U3n-Bo FOpaiit,2020.—538c.—(Briciiee
obpazoBanue).—ISBN978-5-534-10004-4.URL:https://www-biblio-online-

ru.ezproxy.ranepa.ru:2443/bcode/456395.

3.banaun, KoucrantuH BacunbeBud. Teopusi BEpoOSITHOCTEH M MaTreMaTH4yecKass CTaTUCTHKA
[OnexTponnslii pecype] : yuebnuk / K.B. banaun, B.H. bamsiko, A.B. Pykocyes. - 2-e u3n. -
OnekTpoH. aaH. - M. : lamkos u K, 2016. - 472 c. : un. 3arn. ¢ 3xpana. - ISBN 978-5-394-02108-4 :
0.00.

4. lanassa A.A. COOpHUK 3a7a4 10 MaTeMaTtuke : yueoHoe nmocooue / A.A. Jlanass. - 3-e uza. - M. :
OOPYM : UH®PA-M, 2018. - 352 c. - (IIpodeccuonansHoe 00pa3oBaHue).

5.IlomoB, A. M. Marematuka /it 3koHoMucTOB: yueOHuK 17151 CIIO / A. M. Ionos, B. H. CotHukos
; mon pen. A. M. TlommoBa. — 2-e u3 ., mepepad. u gon. — Mocksa : U3mparensctBo FOpaiit, 2016. —

566 c. url: https://idp.nwipa.ru:2070/viewer/matematika-dlya-ekonomistov-466309#page/1

6.TunaueB B.C. Matemaruka [ D1eKTpoHHBIN pecypc]: yueOnuk u npaktukyMm g CIIO. 8-e uzn.,
nep. U JIO11..- M.: WznatenscTBO IOpaiir, 2020. - 448 c. url:
https://idp.nwipa.ru:2070/viewer/matematika-459024#page/1

JlonotHUTeILHAS JTUTepaTypa

1.Matemarnueckuii ananus.- B.I'.Uupckuii, K.}O.[llunun. 2 Toma, «/leno».-M.: roToa k
BBIXOAY
1. MaremaTuka 11 JKOHOMHUCTOB: MaTeMaTudyeckuil ananus. B.A. Manyrua. « QKCMO»M.:-
2005.-272c.
2. MareMaTuKka ST COIIMOJIOrOB U DKOHOMHUCTOB. A.M. AXTsIMOB. —DU3MATINUT.-
3. M.:2004.-464c. CoopHuuk 3amau mo anredpe. [Tog pen. A.W. Koctpukuna. Yueb. mocodue
U1 BY30B. --- HoBoe u3nanue, ucnpasiensoe. --- M.: MIJTHMO. 2009. -- 408c.

4. Koctpukun A.U. Beenenue B anredpy. Yacts 1. OcHoBBI anreOpbl. M.:duzmatiaut. 2004.
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Koctpukun A.U. Beenenue B anredpy. Yacts 2. JIuneitnas anredpa.. M.: MITHMO, 2009.
Bunb6epr 2.b. Kypc anre6psi, M.: MITHMO, 2013.

Chiang A.C., Fundamental methods of mathematical economics, McGrow-Hill, 2008.

Sl

Elementary Linear Algebra / Andrilli Stephen , Hecker David. — NY: Elsevier Academic
Press, —2009. — 737 p.

9. TeipreiaukoB E.E. OcHOBBI anreOpsl. -- M.: ®uzMaTiuT

10.Juddepennpansasie 1 pasHocTHbIE ypaBHeHUs. A.B. Koponés.-FOpaiit.-M.:2017.-280c.

11. Boiciast MaTemaTHKa 1711 5KOHOMUYECKOTro OakaiaBpuara : Y4eOHUK U MPaKTUKYM : JUIsS
CTYJICHTOB BY30B, 00y4aromuxcs 1o 3xkoHoM.crenranbHocTsM / [H. . Kpemep u np.] ; mox pen. H.
1. Kpemepa. - 4-e uzn., mepepad. u gor. - M. : FOpaiit, 2012. - 909 c.

13. Breiciiass matemartuka i 3koHoMucToB : yaeOnuk / [H. . Kpemep u ap.] ; mox pen. H.
III. Kpemepa. - 3-e uza. - M. : KOHUTH, 2014. - 479 c.

14. TTucemennsiid, Jmutpuii TpodumoBrny. KoHCHEKT JeKIMi MO BBICIICH MaTeMaTHKE :
[momusriii kype] / . T. Ilucemennsiit. - 12-e uza. - M. : Aiipuc-nipecc, 2014. - 603 c.

15. IlomoB, Anekcanap MuxaiinoBud. Beicimas mateMaTHka Uis SKOHOMHCTOB :y4el.muis
6akanaBpoB / A. M. [lonos, B. H. CotnukoB ; mox pen. A. M. Ilonosa. - M. :FOpaiit, 2012. - 564 c.

16. llunaues, Bukrop CemenoBuy. Bricmias maTtemaTtuka : yued. mocobue ajis OakaaaBpoB /
B. C. lllunaues ; mox pea. A. H. TuxoHosa. - 8-¢ 3., nepepad. u pom. - M. : FOpaiit, 2013. - 447 c.

17.Kpatkuii Kypc BbIcIIel MaTeMaTuku [ DneKTpoHHbIN pecypc] : yueOnuk / [K. B. banaun n
np.] ; mox pen. K. B. bannuna. - 2-e uza. - OnektpoH. aad. - M. : JlamkoB u K, 2015. - 511 c.

18.I'pec, [TaBen BnacoBuu. MaTtemaTuka Jij1s1 6akaaaBpoB [ DIEKTPOHHBINA pecypc]| :yHUBEPC.
KypcC 715 CTyJICHTOB TYMaHUT. HarpaBieHui : [yae6. mocodue] / I1. B. I'pec. - U3n. 2-e, nepepabd. u
JI01T1. - DJIEKTpOH. AaH. - M. : Jloroc, 2013. - 287 c.

19.11notaukoBa, EBrenus ['puroppeBHa. Marematnueckuii aHasin3. OyHKIIMU HECKOJIBKUX
NepeMEHHBIX [ DIEeKTPOHHBIN pecypc] : ¢0. mHauBUAYyanbHbIX 3aganuii / E. I'. [InoTtHukosa, C. B.
JleBKo. - 2-e u31., cTep. - DNEeKTPoH. AaH. - M. : @nunrta, 2014.

20. bonbmakosa, Jlronmuna BanentunoBHa. Teopust BeposiTHOCTEHN [ DNEKTPOHHBIN pecypc] :
yue0. mocobue / JI. B. bonbiiakoBa. - DnekTpoH. aaH. - CapatoB : By3oBckoe o6pa3oBanue, 2019. -
197 c. 3arun. ¢ 3kpana. - ISBN 978-5-4487-0459-8 : 0.00.

21. BacunneB, Anp0ept AdanacbeBuy. Teopust BEpOSITHOCTEH U MaTeMaTHYeCKasi CTATUCTHUKA
[DneKTpOHHBIH pecypc] : yueOHUK U MPAKTUKYM JUIs akaaeM. OakanaBpuarta / A. A. Bacuibes. - 2-¢
W31., UCTP. W JOM. - OJeKkTpoH. maH. - M. : FOpaiirt, 2018. - 253 c. - (Cepus "bakanasp.
Axagemudeckuit kypc'"). 3ari. ¢ akpana. - ISBN 978-5-534-05175-9 : 0.00.

22. Kpemep, Haywm llleBeneBuu. Teopust BeposiTHOCTEN [DIEKTPOHHBIN pecypc] : YIeOHHUK U

NpaKkTUKYM I akajemuudeckoro Oakanaspuata / H. 1. Kpemep. - Dnextpon. nan. - M. : FOpaiir,
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2017. - 271 c. : un. - (Cepus "bakanaBp. Akamemudeckuii kypc"). 3ari. ¢ skpana. - ISBN 978-5-
9916-9888-7 : 0.00.

HNHTepHer pecypcesl

1. DynekTpoHHBIE YUeOHUKH JEKTPOHHO-0nOroTeuHoi cuctemsl (OBC) «AHOyKe»
http://www.nwapa.spb.ru/index.php?page_i1d=76

2. HayuyHo-mpakTr4ecKkue CTaThu 10 SKOHOMUKH M M MEHEDKMEHTY M3marensckoro moma
«bubmmoreka ['pebenHnkoBay http://www.nwapa.spb.ru/index.php?page 1d=76
3. CTtaTbM U3 )KYpPHAJIOB U CTATUCTUYECKUX n3aanuil Mct Boio

http://www.nwapa.spb.ru/index.php?page_id=76

6.MartepuajbHO-TeXHHYecKasi 0a3a, HH(OPMALMOHHbIC TEXHOJOIHH, MPOrpaMMHOe
ol0ecrieyeHne 1 HH(OPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Ne n/m | HammenoBanue

I. Crenuanu3upoBaHHbIC 3aJIbI 1JIs1 IPOBEACHUS JICKIIUMN.

2. Texnaudeckue cpeactBa oOydeHUs: MHOTO(QYHKIMOHATBHBIA MYJIbTUMEIUWHBIN
KOMIUIEKC B JICKIIMOHHOM ayJTUTOPHUH; 3BYKOBbIE€ JTUHAMUKH; TPOrPaAaMMHBIE CPEICTBA,
o0ecreyrBaroIue NpocMOoTp BUIE0(anIoB.

3. [lepcoHasibHble  KOMIIBIOTEPHI € JOCTYIIOM K  DJIEKTPOHHOMY  KaTaJlory,
MOJIHOTEKCTOBBIM  0a3aM, TOMMUCHBIM pecypcaM U 0a3aM JaHHBIX HAay4HOU
oubmmoreku C3UY PAHXul C.

4. Texuuueckue cpencrBa oOydeHus: [lepcoHaNbHBIE KOMITBIOTEPHI; KOMIIBIOTEPHEIE
MPOEKTOPHI; 3BYKOBBIC JWHAMUKH, TIPOTPAMMHBIE CpPEICTBA, OOECICUNBAIOIIUE
npocMoTp Buaeodaiinos B popmatax AVI, MPEG-4, DivX, RMVB, WMV.

B yuebHOM mporiecce AomycKaeTcs IpuMeHeHHe OHaiiH-T1aThopMbl Teams, a TAaKKe CUCTEMBI

nuctannronHoro ooyuenust LMS Moodle.
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