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PaGouas mporpaMma pacecMoTpeHa .u ox00pena Ha 3acenannu Kadenpel Boicweir vamemamuxu
« 5 »cenrabps 2017 r., npotokon Ne .~

3ag. kadeapoit d:f“ = / E.A. Tlysankosa /

Pabouas nporpamma 000pena METONYECKOi KoMuceHeit  Hucmumyma ecmecmeoznanus i
cmanoapmuzayun «25» cenradpa 2017 r.. nporokon Ne 1.

[[peacenarens 2’ Z { W, 10. Mesun /
CorzlacoBato:
3ag. kadeapoit MenevkMenTa l

PaGouas nporpamMma coctasiieHa: crapiimii npenojasarens kad. Boicueii mareMaTku

/ J1.b. Cumaxkos /

( /T.B. AGpamona /

Peuensent: jonent kad. lpuknaanoi maremaruku u uHGopmMaTnry, K.Q.-M.H,
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JIner perneTpanuu H3MeHeHHIH M XOTIOIHeHHI

METOIMYECKOM U MaTepHAJIbHO-
TEXHUYECKOM 00ECTICYEHHH M CLUITITUHEI

npoTokost Nel

iy [MToxmucek
Ne Paznen Kpatkoe conepxanne Ne nmporokosna e
/I | mpOrpaMMel H3MEHEeHHS/ IOTIOTHEHUS 3aceIaHus ;
Kadenpoit
Kadenpsl
1 5,6,7,8 Aktyamu3anus yde6HO-MeTomuyeckoro | 05.09.2018
obecnieueHus npotokos Nel gﬂ@
2 8,9 AxTyanu3anus CBeEHHUit 0 yue6HO- 03.09.2019
METOAHYECKOM M MaTepUAIbHO- npoTokost Nel
TEXHHYECKOM 00ECTIeYeHUH TUCIIUILIHHEI
3 8,9 AXTyanu3anus CBeIeHHU# 0 yueGHo- 01.09.2020




1 Leau ocBOeHMS AUCHUILIIMHBI (MOIYJISA)

Iesnb ocBoeHMs AUCHUILINHBI «MaTeMaTHKa» COCTOUT B IOJIYYEHUH CTyAE€HTaMM (pyHnaa-
MEHTAJIbHBIX MATEMATUYECKUX 3HAHUU U IIPOYHBIX IPAKTUYECKUX HABBIKOB 110 UCIIOJIb30BAHUIO
METOJI0OB MATEMAaTUYECKOI0 aHaau3a JJI1 MCCIECNOBaHMS MATEMaTU4YECKUX MOJENEH TeX WU
WHBIX IIPOLIECCOB U SIBJICHUM, B TOM YMCJIE U DKOHOMHUYECKUX, U NOJYYCHHS aHATUTUYECKUX U
YHCJICHHBIX PELIECHUH IOCTaBJICHHBIX 3a/1a4.

st nocTrKEeHNs TOCTaBICHHOMU LIeJIH B Kypce «MaTeMaTruka» peraroTcs 3a1a4u:

- Pa3BUTHUSA JOTMYECKOT0 U AITOPUTMHUYECKOTO PELICHMS;

- OBJIQJICHUSI OCHOBHBIMM METOJaMU UCCIIEIOBAHMS U PEIICHNs MAaTEMATUYECKUX 3a/1a4;

- BBIPAaOOTKY YMEHMs CaMOCTOATEIbHO PACIIUPSTh MaTeMaTU4YeCKUEe 3HAHHUS U MPOBO-
JIUTh MaTeMAaTUYECKUI aHAJIN3 SKOHOMMYECKHUX 3a/1a4;

- UCIOJIb30BAaHUE METOJIOB MAaTEMaTHYECKOIO aHajIM3a U €ro MOJEIEH B NMPaKTUYECKOU
JIEATEIBbHOCTH C IPUMEHEHUEM COBPEMEHHON BBIYMCIIMTEIBHON TEXHUKU;

- O3HAKOMMTbH CTYAECHTOB C OCHOBHBIMH MaT€MaTHYECKMMM METOIAAMHM M MOJIEISIMH HC-
CJIEZIOBAaHUS BEPOATHOCTHBIX 3aKOHOMEPHOCTEH MAaCCOBBIX OJHOPOIHBIX CITy4aiiHBIX COOBITHH.

2 MecTo AUCHUILIMHBI (MOYJIsl) B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbl
MOAr0TOBKH OaKajaBpa

Hucnunnuna «Marematuka» BXomuT 0a3oByro yacte b1.5.15 matematnueckoro u ecre-
CTBEHHOHAYYHOTO IIMKJIa JUCIUILIMH 00pa30BaTeIbHOTO CTaHIapTa OakagaBpa.

JUis n3ydeHus AUCHUILTMHBI HE00X0IMMBbI 3HaHUS (YMEHHUs, BIIaeHus), chopMUpOBaHHbBIE
B pe3yJIbTaTe U3YUCHHS Kypca MaTEMAaTHKU B 00bEME MMPOTPaMMBbI CPETHEH IIKOJIBI.

OcBoeHue JaHHOW NUCIMIIMHBI IpPEINoiaraeT, YTo B pe3yabTaTe U3Y4eHHUs LIKOJIBHOIO
Kypca MaTeMaTHK{ oOydaromuiicsa uMeeT cOpMHUPOBAHHOE MPEJCTABIECHUE O MaTeMaTHUKE Kak
YHHUBEPCAJIBLHOM SI3bIKE HayKu, 00 HJesX U MeToJaX MaTeMaTHKH, BJIaJeeT MaTeMaTHYECKUMHU
SHAaHUSAMU U YMCHUSAMHU, COOTBETCTBYIOUIUMHA q)ez[epanLHOMy KOMITIOHCHTY T'OCydapCTBECHHOI'O
CTaHJapTa o01ero oOpa3oBaHus, UIMEET PAa3BUTOE JIOTHYECKOE MBIIIJICHHE, IPOCTPAHCTBEHHOE
BOoOOpakeHue, 00J1aJjaeT BHICOKUM YPOBHEM ITOPUTMUYECKON KYIbTYPBHI.

3HaHUS U YMEHUs, YCBOCHHBIE B MPOLIECCE U3YUEHUSI MaTEMATUKN HEOOXOAUMBI JUIsl OCBO-
CHHUA APYTIUX JUCHUIIIMH €CTCCTBCHHOHAYYHOI'O U HpO(l)CCCI/IOHaJ'[BHOFO ITUKJIOB.

3 Komnerenuun ody4aromerocsi, opmupyemMbie B pe3yJbTaTe 0CBOCHUS
AUCHMILIMHBI (MOAYJIsl) ¥ IVIAHMPYeEMble Pe3yJIbTaThl 00y4eHHs

B pe3yiibTaTe OCBOCHUSA AUCHUIIIIMHBI «MateMaTuka» o6yqa101um710;1 JOJIKCH 06J'Ia,[[aTB
CICAYIOIUMHU KOMIICTCHIIUAMM:

Crpyk-
TYpPHBIN
JJIEMEHT

KOMITIETEHIINH

[Inanupyembie pe3ynbTaThl 00yUIeHUS

IK-10 — B1ageHne HABBIKAMHU KOJHYECTBEHHOI0 M KAYeCTBEHHOT0 aHAIW3a HH(popMaun
NPU NPUHATUHHN YIIPABJCHYECKHX PELICHU, OCTPOCHUS IKOHOMHYECKHX, (PMHAHCOBBIX U
OPraHU3aUMOHHO-YIIPABJEHYECKUX MO/ eJIeil MyTeM X aJanTalui K KOHKPETHbIM 3a/1a-
YyaM ynpaBJIeHUs

3Harb — OCHOBHBIE OTIpe/IeNICHUs U TIOHATHUS;

— OCHOBHBIE METOJIOB AM(PepeHIINaTFHOTO, MHTETPAIIbHOTO UCUNCICHUS U
MPUMEHEHHUS UX JUISl pEeLIeHUs 3a/1a4 MaTeMaTHYeCKOTo aHalu3a M Mojelel
SKOHOMUYECKHX 3a]1ay,




Crpyx-
TYPHBII
JJIEMEHT

KOMIIETCHIIUU

[Inanupyemble pe3yabTaTbl O0yUEHUS

— OINpEIEICHUS OCHOBHBIX IIOHATHUM, HA3bIBAET UX CTPYKTYPHBIE XapaKTEPH-
CTHUKH;

— OCHOBHBIE METObI UCCICAOBAHUA, UCII0JIb3yEMbIE B MATEMATHYECKOM aHa-
J3e,

VYMeTs

— BBLICJSTH 3HAHUS TEX MOHATUH, KOTOPBIE TPEOYIOTCS JJISl PEIICHUS TPH-
KJIQJIHBIX 3a/1a4;

— 00cyxmarh crocoObl 3(HEKTUBHOTO PEIICHUs TPUKIIATHBIX 33124,

— pacro3HaBaTh 3((EKTUBHOE pelIeHne OT HeI(P(HEKTUBHOTO;

—  OOBICHATL U CTPOUTH MOACIIN y‘-Ie6HBIX MAaTCMaTUYCCKHUX W YIIPABJICHYC-
CKHX 3aJla4 U CTPOUTH TUIIMIHBIC MOJCIN yLIe6HI)IX SKOHOMHYCCKUX 3a1a4,

— TPHUMEHATh METOJIbI MAaTeMaTHYECKOTO aHajN3a K PEIICHUIO MPOCTEHIINX
3aJ1a4 3KOHOMHYECKOT'O XapaKTepa;

— BBIICJIATH 3HAHUS T€X MOHATHUM, KOTOpble TpeOyrOTCs JUIsl pEelIeHUsl Ipu-
KJIQJIHBIX 3a/1a4;

— KOPPEKTHO BBIPAXKAaTh M apryMEHTUPOBAHHO OOOCHOBBIBATH ITOJIOKCHUS
MpeAMETHOM 00IacTH 3HAHUSI.

Brnaners

— cnoco0aMu IEMOHCTpali YMEHUS aHATM3UPOBATh CUTYALMIO;

— METOJaMM MaTeMaTU4eCKOI0 aHaINU3a IIPU PELICHUN YIKOHOMHUYECKHX 33134
C NIPUBJICYCHUEM MATEPUANIOB JONOJIHUTEIBHOM JINTEPATYPhI U HHTEPHET Pe-
CYpCOB;

— HaBbIKAMU M METOAUKAaMH 0000ILEHHs Pe3yIbTaTOB PEIIEHHs, IKCIIEPHU-
MEHTAJIbHOH IEATENbHOCTH;

— cnoco0aMy OLCHUBAHUS 3HAYUMOCTHU U IPAKTUYECKON MPUTOTHOCTH MOy~
YEHHBIX PE3yJIbTaTOB;

— npodeccHOHaTbHBIM S3bIKOM MPEAMETHOM 00/1aCTH 3HAHUS;

— crnoco0aMu COBEpUIEHCTBOBAHUS MPO(ECCHOHANBHBIX 3HAHUW W yMEHUM
IyTeM HMCIOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHOM CpeJibl.

OIIK-5 — BJajeHne HABBIKAMU COCTABJIeHUS] (PUHAHCOBOI OTYETHOCTHU € Y4€TOM IO-
CJIeACTBUI BJIUSIHUA PA3JIHYHBIX METOA0B M Cl0CO00B (MHAHCOBOIrO y4eTa Ha (PMHAHCO-
Bble¢ Pe3yJbTaThl JAeSTeJbHOCTH OPraHM3allMM HA OCHOBE HCIOJIb30BAHHMSI COBPEMEHHbIX
MeTO/10B 00pa00TKHU 1e/10B0i HHGOPMAIUM U KOPIOPATHBHBIX HH()OPMALMOHHBIX CHCTEM

3HaTh

- OCHOBHBLIC OIIPCACIICHUA U ITIOHATUSA

- CBA3b MCXKAY pas3IMYHbIMHU MaTCMAaTHYCCKUMU O6L€KT3MI/I, OIIMChIBAKOIITNUMHA
9KOHOMHYECKHUE NPOLECCHI,

- OCHOBHBIE MAaTEMAaTHYC€CKUEC MCTOAbI, MPUMCHACMBIC IJId pacd€Ta 3KOHOMU-
YeCKHUX IOKa3aTellel U aHalln3a SKOHOMHUUYECKUX IponuecCCOB;

- OCHOBHBIC MCTOABI UCCJICAOBAHUSA, UCIIOJIB3YEMBIC B MATCMATUYCCKOM aHAJINU-
3¢,

YmMmern

- BOCTIPOU3BOJIUTh OCHOBHBIE MAaTEMAaTHIECKHE MOJICIIH;

- pacmo3HaBaTh MaTEeMaTHUYEeCKHE OOBEKTHI;

- pemaTth 3aJadd MPEAMETHOM O0JacTH: pemaTh CTaHAApPTHBIC 3aa4yd  TI0
MPEIJIOKEHHBIM METOJIaM | ajrOpUTMaM, rpaguiecK HIUTFOCTPUPOBATh 3a]1a-
1y,

- OLIEHUBATh JIOCTOBEPHOCTD MOJIYYEHHOI'O PEIICHHUS,

- BBIOMpaTh ONTUMAIBHBIA METOI;

- 3aIUChIBaTh MATEMATHYECKYI0 TMOCTAHOBKY 3aJad, MCHOJIb3YEMbIX B J1alb-

5




Crpyx-

TYPHbII [Inanupyemble pe3yabTaTbl O0yUEHUS
JIEMEHT
KOMIIETEHIIUH
HEHIIEM [TPU IOCTPOEHUHM MaTEMaTUYECKUX MOJIETIEH,
Brnaners |- maremaruueckMMM MeETOJAMHM, NMPUMEHSEMBIMU JJIsl PELICHHsS] SKOHOMHYeE-

CKHUX (HCCIIEeI0BATENbCKUX) 3aa4,;

- MaTeMaTHYeCKUM $3bIKOM IPEAMETHOW 00JIACTH: OCHOBHBIMHM TEPMHHAMH,
MIOHATUSAMM, OIIPENEICHUAMHU Pa3/ie]IOB MAaTEMATHKU,;

- OCHOBHBIMH CIIOCOOAMHU NPEICTABICHUS MaTEeMAaTH4YEeCKOH HHpOpMaLuu
(aHATUTHYECKUM, TPaQUUECKUM, CHMBOJIBHBIM);

- MaTeMaTHYeCKUM S3bIKOM INpPEJAMETHON OO0JIACTH: 3alUCBIBATh PE3YJIbTATHI
IIPOBEEHHBIX MCCIEA0BAHUN B TEPMHUHAX NPEAMETHON 00IACTH.




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mmast Tpy10€MKOCTh TUCHHUIIINHBI COCTABISAET 6 3a4eTHBIX equHuI] 216 akas. yacoB, B TOM YHUCIIE:

— KOHTakKTHas pabota — 17,2 akaj. 4acos:

— ayaurtopHas — 14 akaj. 4yacos;
— BHeayauTOpHas — 3,2 aKaJ. 4acoB

— camocTtosTenbpHas padora — 190,1 akan. gacos;
— MOJrOTOBKA K dK3aMeHy — 8,7 akaj. Jaca

AynuTtopHas
KOHTaKTHas paboTa
(B akaj. yacax)
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1. Tlpenen u HeNIPepbIBHOCTh (YHKLUU
1.1. ®ynknusa. [Ipegen mnocnemoBarenbHO-| 1 1 5
crei. [Ipenen pynxmm. - IOJITOTOBKA K MPaKTHYECKOMY
1.2. OcHOBHBIE HEOMPEAEIeHHOCTH. DKBUBa-| 1 11 5 3aHATHIO, OIIK-5
JICHTHbIE OECKOHEYHO MaJIble PYHKIIMH. - cOCTaBJIeHHE Y4eOHOU KapThl 110 [1K-10
1.3. IlepBblit 1 BTOpO# 3aMedarenbHble mpe-| 1 5 TeMe (KpaTKas CUCTeMaTH3alusl YCTHBIH 0npoc
pi (158 W3YYEHHOTO).
1.4. Knaccugukanus To4ek pa3pbiBa. 1 5 - CaMOCTOSITEIbHOE U3YUYCHUE
y4eOHOI TuTepaTypsi;
- pellIeHre COOTBETCTBYIOIINX
3aJa4 U3 KOHTPOJIBbHOM paboThI
Hroro no pazneay 1 11 1 20 KonTtponsHas pabora
2. uddepennmansHoe ucuucieHne QpyHx-
MY OJTHOW MEPEMEHHON




KOHTaKTHas paboTa

AynutopHas

(B akaj. yacax)
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2.1. Monstue npousBogHoi dyukiuu. [Ipo-| 1 1 1 5 CamocTosTenbHas paboTa ¢ JIu-
M3BOJIHAS CIIOKHBIX ()YHKIIMA. TE€paTypoil — KOHCIIEKT pa3jena
«3amaun, MPUBOASAIIUE K MOHS- OIIK-5
THUIO IIPOU3BOTHOMNY, [1K-10
- IOJITOTOBKA K NMPaKTHYECKOMY
3aHSTHIO,
- COCTaBJICHUE Y4eOHON KapThl YcTHblit onpoc
«IIponsBonHasI».
2.2. Jlorapudmuueckoe muddepenuupona-| 1 5 - TIOATOTOBKA K MPAKTHYECKOMY
Hue. HesiBHO 3afaHHas GyHKIuS. 3aHATHIO,
2.3. ®OyHKuus, 3aJaHHas napaMmerpuyecku.| 1 5 - COCTaBJICHHE Y4eOHOM KapThbl OIIK-5
[Tpaswiia JlonuTans. «I[IpousBonHas», [1K-10
2.4. UccnenoBanue (yHKIMU U mocTtpoeHue| 1 10 - pelIeHHE COOTBETCTBYIOIIUX
rpaduka. 3aJa4 U3 KOHTPOJIbHOM paboThl
Hroro no paszneny 2 1 1 25 KonTtponbHas padora
3. HeonpeneneHHbI HHTETpa
3.1. CpoiictBa unterpupoBanus. Hemocpen- | 1 5 - TOATOTOBKAa K MPAKTUYECKOMY
CTBEHHOE MHTETPUPOBAHUE. 3aHSTHIO,
3.2. Meron 3aMeHbI IEPEMEHHOM. 1 1 1 5 - pElIEHHE COOTBETCTBYIOIIUX YcTHBIN onpoc OIIK-5
3a/1a4 U3 KOHTPOJBHOM paboTHl, [1K-10
3.3. MeTros MHTErpUPOBAHUS 110 YACTSM. 1 1 5 - cocTaBJIeHHE yueOHOM KapThl




AynutopHas
KOHTaKTHas paboTa
(B akaj. yacax)
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3.4. lnTerpupoBaHue paluoHaIbHbBIX APO- 1 5 «MeTozbl HHTErpUPOBAHMSI»
Oeit
Hroro no pazneay 3 2 1 20 KonTponbnas padbora
4. OnpeneneHHbI UHTETpal
4.1. CBoiicTBa onpeIe]ICHHOI 0 UHTErpaa. 1 ) - HOJrOTOBKAa K IPaKTHYECKOMY
®opmyna Herotona — JleiiOHuma 3aHATHIO,
4.2. Meroa oCTaHOBKU U UHTErpupoBaHue | 1 1 15 - peleHHe COOTBETCTBYIOLIUX OIIK-5
10 YaCTsIM OIIPEJIETICHHBIX HHTErPaJIOB 3aJa4 U3 KOHTPOJIbHOM palboThI, YcTHBIN onpoc [1K-10
4.3. HecobcTBeHHBIE MHTETPAJIbl BTOPOTO 1 1 5 - COCTaBJICHHE Y4eOHOM KapThbl
pona «[Ipunoxenust  ONpPENEIEHHOTO
UHTErpana»
Hroro no paszneay 4 1 1 25 KonTtponbHas pabora
5. KommiekcHble yncia - IOATOTOBKA K YCTHOMY OIIpPOCY,
5.1. OcnoBHble noHATusa. ['eomerpuueckoe| 1 1 10 - IOJrOTOBKA K MPaKTUYECKOMY
n300pakeHNe KOMIUIEKCHBIX uuces. Dopmbl 3aHSTHIO;
3aIMMCH KOMIUIEKCHBIX YHCE]. - pEIIeHNE COOTBETCTBYIOIINUX VYcrHbIi onpoc OIIK-5
5.2. JleficTBUs HaJ KOMIUIEKCHBIMU uncinamu | 1 | 2U 10 3a/1a4 U3 KOHTPOJILHOU pabOTEHL. [1K-10
Hroro no paszneay 5 2N 1 20 KonTtponsHas pabora
6. @YHKIIMM HECKOJIBKUX IEPEMEHHBIX




AynutopHas

KOHTaKTHas paboTa

(B akaj. yacax)
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6.1. Yacrasle npousBoanble. [lomHbni aud-| 1 1 5 - TOJrOTOBKAa K MPaKTHYECKOMY
dbepeHnman 3aHSITHIO,
6.2. KacarenpHas 1 HOpMaib K moBepxHoctu | 1 10 - pelleHHe COOTBETCTBYIOLIUX YcTHBIN onpoc OIIK-5
3aJa4 U3 KOHTPOJIBHOM paboTHI, [1K-10
6.3. 3KCTpeMyM (bYHKIII/II/I ABYX IIEPEMCHHBIX 1 1 5 - COCTAaBJIECHHUE yqe6H0]71 KapTel
«DHII»
HTtoro no pazneny 6 1 1 20 KontponbHas padora
7. NuddepeHunanbHpie YpaBHEHHs TIEPBOTO
nopsiika
7.1. YpaBHeHus C pazAensromMMucs mnepe-| 1 1 10 - TIOATOTOBKA K TPAKTUYECKOMY
MEHHBIMH 3aHATHIO,
7.2. Jluneitnsle auddepenuumanbuble ypas-| 1 | 11 10 - IOJArOTOBKA K YCTHOMY OIPOCY, OIIK-5
HEHUs - CcoCTaBJeHHE Y4YeOHOHU KapThl YcTHBIN onpoc [1K-10
«/1Y mepBoro mopsiaka: THUIIBI U
METO/Ib] PEILICHUS,
- pelIeHHe COOTBETCTBYIOLIUX
3aJa4 U3 KOHTPOJIbHOM paboThI.
Hroro no pazneny 7 11 1 20 KonTtponpHas padota
8. DieMeHTHI IMHEWHOH alreOphl: MaTPHIIHI,
OIpENIeJINTENN, CUCTEMbl JIMHEWHBIX anreo-
pandeCcKUX ypaBHEHUI
8.1. MaTpuubl ¥ JeHCTBUS HAaJl HUIMU 1 1 10 - IOJArOTOBKAa K IPAaKTHYECKOMY

10
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8.2. OnpenenuTeny U crocoObl UX BeuuCie-| 1 10 3aHATHIO,
HUSA - MMOJITOTOBKA K YCTHOMY OTIPOCY, OIIK-5
8.3. O0parnas marpuna. Pemenue cucrem c| 1 10 - pElIeHHE COOTBETCTBYIOLIUX YcTHBIN onpoc [1K-10
MTOMOIILI0 00PaTHON MaTPUIIBI 3aJa4 U3 KOHTPOJIBHOM pabOTHI.
8.4. ®opmynsl Kpamepa. Meron "aycca 1 1 10,1
Hroro no paszneny 8 1 1 40,1 KontponsHas pabora
HToro mo kypcy 6/41 8 190,1 IK3aMeH
HUToro mo qucuuiinue 6/411 8 190,1 JK3aMeH
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5 Oopa3oBaresbHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJAXOAa MPeayCMaTpUBAEeT MCIOJIb30BaHUE B y4EOHOM
npolecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEJCHUS 3aHATUN B COUETAHUH C BHEAYIUTOP-
HOM paboToii ¢ 1enbio (OPMUPOBAHUS U PA3BUTHUS TPO(HECCUOHATBHBIX HABBIKOB 00YYaIOIINXCA.
Cornacto 1. 34 Ilopsnka opranu3aluy U OCYIIECTBICHUS AEATEIBLHOCTH 1O 00pa30BaTEIbHBIM
nmporpammamM OakajiaBpuara Beiciiero oopa3zoBanus (yTB. npukazom MOuH P® ot 05.04.2017 1.
Ne 301), npu npoBeneHNN Y4eOHBIX 3aHATHIA 00ECTIEUMBACTCS Pa3BUTHE y 00YJarOIIUXCs HABbI-
KOB KOMaHJTHOM paOOThl, MEXXJIMYHOCTHOW KOMMYHUKAIIUU, IPUHATHS PELICHUN, TUIEPCKUX Ka-
YeCTB, B TOM YHUCIIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MPOQecCHOHATBHON NesITeTbHOCTH
BBIITYCKHUKOB U MOTPEOHOCTEH paboTonarenei.

BriOupas Ty uiu MHYIO TEXHOJIOTHIO PabOThI ¢ 00yUYaIOIIMMUCS, HEOOXOIMMO UMETh B BU-
Iy, 4T0 Haubombliero 3ddexTa OT ee MPUMEHEHUSI MOXKHO JOCTUYb, €CJIM YYUTHIBATH LEIH 00-
pa3oBaHusl, Ha peaIn3alUI0 KOTOPBIX JOJDKHA OBITh HampaBieHa u3Oupaemasi TeXHOJOTHS, CO-
Jep>KaHue, KOTOPOe MPEACTOUT IMepeaarh O0ydyarouIuMcs ¢ ee MOMOIIbI0, a TaKXKe yCIOBHS, B
KOTOPBIX OHA OYZIET HCIIOJIb30BaThCS.

B narieii paboTe MbI HCTIOJIB3YEM CIEeaYIOIIee.

1. Tpaouyuonnvie obpazoeamenvuvie mexnonocuu. Opranuzanus o0pa3oBaTEILHOTO MPO-
1ecca, npeanoiaraeT npsMyro TPaHCIALUIO 3HAHUN OT MpernojaBaTelis K CTyACHTY (IpeuMyIie-
CTBEHHO HAa OCHOBE OOBSICHUTEIHbHO-WILTIOCTPATHUBHBIX METOAOB OOy4YeHHsI). YueOHas AeaTeNb-
HOCTb CTYyJIEHTa HOCUT B TAKUX YCIOBHSX, KaK MPABUJIO, PEIIPOTYKTHBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI:

- uH(GOPMAIIMOHHAS JIEKIUS — TOCIIeI0BATEIbHOE U3II0KEHNE MaTepralia B JUCIUILIMHAD-
HOU JIOTHKE, OCYIIECTBIISIEMOE MMPEUMYIIECTBEHHO BepOATLHBIMU CPEICTBAMH.

- cemuHap (3amurta PI'P) — Gecena mpemnopaBatenss U CTYA€HTOB, OOCYKIEHUE 3apaHee
MOJTOTOBJICHHBIX COOOIICHHUH 10 Ka)XXIOMY BOTIPOCY IUIaHA 3aHSATHUS C €AMHBIM JIJIsl BCEX Ieped-
HEM PEeKOMEHAYyeMOH 00s13aTeTbHON U TOTIOJIHUTEIBHOM JINTepaTyphbl.

- TIPAaKTUYECKOE 3aHATHE, TOCBANICHHOE OCBOCHHIO KOHKPETHBIX YMEHHUH M HAaBBIKOB II0
NPEIOKEHHOMY aITOPUTMY.

2. Texnonocuu npobaemnozo obyuenus. Opranusanus o0pa3oBaTeILHOTO Mpolecca Mpe/l-
[0JIaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JJaHUE YUEOHBIX MPOOJEMHBIX CUTYyallud AJs
CTHMYJIMPOBAHUSI aKTUBHOW MTO3HABATEIBHON JESTEIPHOCTH CTY/ICHTOB.

@DopMbl yUeOHbBIX 3aHATHIA:

- IpoOJIeMHast JIEKIIUS — M3JI0KEHUE MaTepualia, Mpe/osararomnee IoCTaHOBKY po0Iem-
HBIX ¥ INCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3TUUHBIX HAYYHBIX MMOJIX0A0B, aBTOPCKHE KOM-
MEHTapHH, CBSI3aHHBIE C PA3IIMIHBIMHA MOJICIISIMUA HHTEPIIPETALINHN U3Y9aeMOr0 MaTepHara.

- JIEKLUs «BJIBOeM» (OMHapHas JIEeKIMs) — U3JI0KEHne MaTepuaia B popMe Tualoru4ecko-
ro OOWIeHHs ABYX CTYACHTOB (3apaHee MOJrOTOBHMBIIMXCS) WM CTYIEHTa W TPETNOAaBaTeNs
(HampuMep, PEeKOHCTPYKIIMS AMAJIOra UCTOPHUUECKUX JIMYHOCTEH — CBUETENEH OTKPBITUS KaKo-
ro-1mb0 HaydHOTO (DaKTa; «yUYEHOTO» U «IIPAKTHKA» M T.]I.).

- IPaKTUYECKoe 3aHATHE B (hOpMe MPAKTUKyMa — OpraHu3amnus y4eOHoi paboThl, HalpaB-
JIeHHasl Ha pellleHne KOMIUJIEKCHOW y4eOHO-TIO3HaBaTeIbHOM 3ajaun, TpeOyroue oT cTyaeHTa
MPUMEHEHUS KaK HAy9HO-TEOPETHUECKUX 3HAHUM, TaK U IPAKTHUECKUX HABBIKOB.

- caMOCTOsITeNTbHAs padoTa (C KOHCYIbTAIlMAMHE MPEToaBaTess) Ha OCHOBE Kec-MeToaa —
o0y4yeHHe B KOHTEKCTE MOJEIUPYEMO CUTYaIlH, BOCIIPOM3BOASAIICH peanbHble YCIOBUS HAYY-
HOU, IPOU3BOJCTBEHHOM. OOy4JaronIrecs J0KHBI TPOAaHATTU3UPOBATh CUTYAITHIO, pa300paThes B
CYTH TIpo0JieM, MPeUIOKUTh BO3MOXKHbIE PEeIICHUs U BBIOpaTh Jydliee u3 HUX. Keiicel 6a3upy-
IOTCSl Ha PeaTbHOM (PAKTHYIECKOM MaTepHae WIn )K€ TPUOIMKESHBI K pealbHON CHTYaIlHH.

3. Texnonoeuu npoexmunoeo ooyuenus. OOpa30BaTENbHBINA MPOIECC MOCTPOSH B COOTBET-
CTBUU C aJTOPUTMOM IOATATHOTO PElIeHUs MpOOJEMHON 3a/ayil WU BBIOJHEHUS y4eOHOro
3aganus. [IpoekT mpeanosaraeT COBMECTHYIO y4eOHO-ITO3HABATEIbHYIO JESITEIHHOCTh TPYIIIBI
CTYJEHTOB, HAINlPaBJICHHYIO Ha BBIPAOOTKY KOHIEMIIMH, YCTAaHOBJIEHUE Lenel u 3amad, Gopmy-
JMPOBKY OKUJAAEMBIX PE3YJIbTATOB, ONPEACICHUE MPUHIUIIOB U METOJUK PEIICHUs TOCTaBIICH-
HBIX 3aJ1a4, IJIAHUPOBAaHUE X0J1a pabOThI, MOUCK OCTYIHBIX U ONTHUMAJIbHBIX PECYPCOB, MTO3TaI-
HYIO peajH3alMio IMJaHa pa0doThl, MPE3EHTAIUI0 Pe3yIbTaTOB pabOThI, UX OCMBICIEHHE U pe-
¢nexcuto. [IpuMeHnsieTcss B OCHOBHOM JUIsI TEPEX0/1a KOMIIETEHIIMH Ha YPOBEHb BJIaJICHUSI.

OCHOBHBIE THIIbI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM IESATEILHOCTH MTPOEKTOB:



HUccnedosamenvckuili npoekm — CTpyKTypa mpuOIImKeHa K (opMary HayqdHOTO MCCIIE0Ba-
HUA (I0Ka3aTEIHCTBO aKTYATbHOCTH TEMBI, OTIPEICIICHUE HAYYHOU TIPOOJIeMBI, MpeaMeTa U 00b-
€KTa UCCIeI0BaHUs, 1IeJIEd U 3a1a4, METOIOB, HCTOYHHMKOB, BBIABIKEHIE THIIOTE3EI, 0000IIEH1E
pEe3yNbTaTOB, BBIBOJBI, 0003HAUCHUE HOBBIX MpoOsieM). PesynpraTom siBisieTcss ydeOHas Kapta
110 MOJIYJIIO Hallle 00pa3oBaTEIbLHOM MPOTPaMMBI.

Teopueckuii npoekm, IPEANOJIATAIONIUN B OTJIIMYUE OT MPEAbIAYIIET0, KOHEUYHbIA TPOLYKT
B CIEQYIONIMX BapHaHTaxX — ra3era K UCTOPUYECKU 3HAUUMOMY «MaTE€MaTHYECKOMY» COOBITUIO
(mpazgauk uyucna «[lu» u T.1.); «MaTemMaTH4ecKas» OTKPBITKa (CBOEro poja ydeOHas KapTa,
TOJIEKO He(OpMaIbHO, KPaCOYHO OOPMIICHHAS, BUJICOPOIIUK «5] Haydy Bac pemarh ...» U T.I.

Hngpopmayuonnwiii npoexm — yaeOHO-TIO3HABATEIIbHAS JEATEIBHOCTD C IPKO BBIPAKECHHOMN
IBPUCTUYECKON HAIPABJICHHOCTHIO (IIOMCK, OTOOP M CHCTeMaTH3aIus HHPOPMAIIMH O KaKOM-TO
00BbEKTE, 03HAKOMJICHHE YYaCTHUKOB MIPOEKTA C ATOW MH(POpMAIIHEH, ee aHAIM3 U 0000IICHUE H,
HAKOHEII, MPE3CHTAIIUS 110 MPAKTUIECKOMY TPUIIOKEHHIO).

4. UnghopmayuonHo-KOMMYyHUKAYUOHHbIE 0OpazosamenvHvle mexHoaocuu. OpraHu3anus
00pa3oBaTebHOrO MPOIEcca ¢ MPUMEHEHUEM CIICLHATU3UPOBAHHBIX MIPOTPAMMHBIX CPEJl U TeX-
HUYECKUX cpencTB paboTel ¢ umHbopmanuen (MHGOpPMaLMOHHYIO cpeny yHuBepcutera MO-
Oo1YC MOODLE).

@opmbl  y4eOHBIX 3aHATUH C HCIONB30BAHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anus — U3J0KEHUE COJIEP)KaHUS COMPOBOXKIAETCS Mpe3eHTauuen (ae-
MOHCTpAIMEl yueOHbIX MaTepUaIOB, MIPEACTABICHHBIX B PA3JIMUYHBIX 3HAKOBBIX CUCTEMAaX, B T.4.
WTIOCTPATUBHBIX, IpapUUECKUX, ayIH0- U BUJICOMATEPHAIIOB).

[TpakTHdeckoe 3aHsATHE B (POpME MPE3eHTAIINH — IMPECTABICHUE PE3yIbTaTOB MPOSKTHON
WJIM UCCIIEIOBATEILCKOM ACATEIbHOCTH C HCIOJb30BAHUEM CIICIUATU3UPOBAHHBIX MPOTrpaMM-
HBIX CPEJ.

6 YueGHo-MeTOANMYECKOE OGecTievyeHre CAMOCTONATEIbHOH PadoThl 00yyaromuxcst

Bonpocsl 111 yCTHOTO onpoca
JInHeiiHas1, BEeKTOPHAA ajaredpa, aHAINTH4YEeCKAas TeOMeTPHs
Marpunel. Buaer matpun. [{elicTBus Hax MaTpUIAMH.
Omnpenenurens. OnpeneneHue, CBONCTBA ONPEAETUTENS.
Hesbipoxnennas matpuna. ObpatHas matpuna. Panr matpuisl.
CucreMsl nuHeHbIX ypaBHeHUNH. OcHOBHBIE NIOHATUA. CoBMecTHOCTE CJIAY.
Pemenne HeBBIPOXKIEHHBIX JIMHEWHBIX cucTeM. @opmynsl Kpamepa. MaTtpudHslii METO.
Pewenne cucreM nuHENHBIX ypaBHEHUN MeTonoM I aycca.
CucTtembl TMHENHBIX OJHOPOIHBIX YPaBHEHHM.
Bexkropsl. JIuneitnble onepanuu Haa Bekropamu. [Ipoeknus Bekropa Ha ocb. Monynb BEKTO-
pa. Hampasinsronire KOCHHYCHI.
9. CkansipHOE IPOM3BEIEHUE BEKTOPOB, €ro CBOMCTBA. [IpuiioxkeHus cKansgpHOro Npou3BeIeHus
B reOMeTpuH, (U3HKE.
10. VYpaBHeHus MpsiMOil Ha TIIOCKOCTH.

N~ WNE

MaremMaTH4YeCKHH aHAJIN3

11. TlocnenoBaTtenpHOCTH. [Ipenen mocaen0BaTeIbHOCTH.

12. ®ynkuus. Cnocobsl 3aaanus. O6nacts onpeaeneHus. OCHOBHBIE dJIeMEHTapHbIe (QYHKIIMH,
UX CBOMCTBA, rpaduKu.

13. Ilpenen ¢pynkuuu B Touke. [Ipenen Gpynkuuu B 6eckoneunoct. OTHOCTOPOHHUE MTPEIEbI.

14. beckoHeuHO MaJible U OECKOHEYHO OoJibiue (PYHKINH, CBSI3h MeX 1y HUMU. CBolicTBa Oec-
KOHEYHO MaJIbIX (PyHKLIUH.

15. Teopemsl 0 ipenenax. PackpbITie HEONPEIETICHHOCTEH.

16. 3ameuarenbHbBIC TPEICITHL.
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17.

18.
19.

20.
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.

CpaBHeHUEe 0€CKOHEYHO MaJbIX (PYHKIMI. DKBUBaJICHTHbIE OECKOHEYHO MaJble (DYHKIUH U

OCHOBHBIE T€OpEMBI O HUX. [I[puMeHeHne K BBIYUCICHUIO IPEIEIIOB.

HenpepsiBHOCTh QyHKIIMHU B TOuKe. TOUKH pa3pbiBa U UX KIacCUPUKAIHSL.

OcHOBHBIE TEOPEMBI 0 HEPEPbIBHBIX PyHKIUAX. CBOMCTBA (PYHKIMI HENTPEPBIBHBIX HA OT-

peske.

[TpousBoHas pyHKIUH, €€ TeOMETPUYECKUN U (PU3MUECKUI CMBICI.

YpaBHEHUS KacaTeNbHOM 1 HOpMaiH K kpuBoil. uddepenuupyemocTs GpyHKINHN B TOUKE.

[Tpon3sBoiHast CyMMBbI, pa3HOCTH, IIPOU3BEACHNUS, YaCTHOro (pyHKIMii. [Tpon3BoHas ciox-

HOU U 0OpatHoil pynkmii. Jlorapudmuueckoe nupdepeHupoBaHue.

[Tpon3BoiHBIE BBICHIUX MOPSAIKOB.

Huddepennman pynxun. ['eomerpuyeckuii cMmpica quddepeniuana. OCHOBHBIE TEOPEMBI

o nuddepeHmanax.

[Tpumenenue nuddepennnana K pUOIMKEHHBIM BIYHCICHHUSM.

OcHoBHBIE TeOpeMbl AuddepeHranbHoro ucunciaenus: Poms, Jlarpanxa u Komm.

IIpaBuno Jlonurans.

VYci1oBUsE MOHOTOHHOCTH QYHKIUI. DKkcTpeMyMbl GyHKLUH. HeoOxoaumoe u 1ocTaTouHoe

YCIIOBUS IKCTpEMyMa (PYHKIIUH.

HauOonpIiee 1 HaumMeHblee 3Ha4eHUs GYHKLUU HAa OTPE3Ke.

Bemykinocts rpaduka ¢pynkuun. Touku neperunbda. Heo6xoanmoe n 10cTaTouyHOE YCIOBUS

TOYEK meperuoa.

AcumnToTsl rpaduka QyHKIHN.

[ToHsiTHE HeoIpeNeNIeHHOr0 MHTErpana, ero cBoicTBa. Talnuia OCHOBHBIX HEONpPENEIeH-
HBIX UHTETPAJIOB.

MeTobl HHTErpUPOBAHUS (3aMEHA IEPEMEHHON U MHTEIPUPOBAHUE TI0 YACTSIM).

WHTerpupoBanne KBaIpaTHBIX TPEXWICHOB. MHTerpupoBaHue JIpoOHO-pAIIOHAIBHBIX
GbyHKIHIA.

OrnpesenieHre ONMpeIeNIeHHOr0 WHTErpajia, ero CBOMCTBA, TEOMETPUUYECKUN U (HU3UUECKUIN
CMBICIL.

Boruncnenue onpenenennoro unrerpaia. ®opmyna Hetorona-Jlelionuna. aTerpupoBanue
MOJICTAHOBKOM, MHTErpUpPOBAHUE MO YaCTsAM. VHTErpupoBaHHE UYETHBIX M HEUYETHBIX
(GYHKINH B CHMMETPUYHBIX TIpezernax.

[TpunoxeHus onpeneNeHHOro HHTErpana B SKOHOMHUKE.

HecoOcTBeHHbIE HHTETPAIBI.

Onpenenenue GyHKIUN HECKOIBKUX MepeMeHHbIX. O0nacTh onpeaeneHus. 3aMKHYThbIE U
OTKpHBITHIE 007acTu. CriocoObl 3a1aHus.

YacTHble MTPOU3BOAHbBIE (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUYECKUNA CMBICII.

JuddepenunrpyeMocTs U MONHBIN AudPeperHinan QyHKINN HECKOJIBKUX NEPEMEHHBIX.

[Tpon3BoiHas CIOXKHON (PYHKIIMU HECKOJIBKHUX MepeMeHHbIX. [onHas nponusBoaHasl.

OkcrpeMyM (QYHKITHH IBYX MepeMeHHBIX. Heo0X0oanMbIe U TOCTaTOYHBIE YCIIOBHSI SKCTpe-
MyMa.

VY c0BHBIN 3KCTpeMyM (PYHKINU ABYX EPEMEHHBIX.

Haubosnbiiee u HanMeHblee 3HaYeHUs (PYHKIMU ABYX NEPEMEHHBIX B OTPaHUYEHHOMN 3a-
MKHYTOH 00J1acTH.

Teopust BeposiTHOCTEH

46. OCHOBHBbIE MTOHATHUS TEOPUU BEPOSITHOCTEHN: HCIIBITAHUE, COOBITHE, BEPOSATHOCTH COOBITHSL.
47. JletictBus Haa cOOBITHSMU. AnreOpa cOOBITHIA.

48. TeopeMbl CIOXKEHUS U YMHOXKEHHS BEPOSTHOCTEH.

49. ®opmyna momHoU BepositHocTH. Dopmyna beiieca.

50. INocnenoBaTenbHOCTh HE3aBUCUMBIX UcTIbITaHUN. Dopmyna bepHymu.

51. CnyuaiiHple BEJTUYHHBI, UX BUJIBI.
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IIpumepHbIe 321aHUA KOHTPOJbLHOH PadoThI

«IIpenen u HenmpepLIBHOCTL QYyHKIMIDY

1. Boruucjanrth npeaed:

X2 —5x+1 . 5x-10 x* —5X+6
a) lim——=; 6) lim——; B) lIM————;
xoo  3IX+7 x>2,/3x -2 -2 x>0 3x3 47X
. 5x-10 . _24x° =5Vx° +2
r) Im;z—z, n lim
X=2 X" —X— X—00
Vx* +3x2
«IIpousBoaHas»

3aganue 1. HailiquTe npousBoiHbIE JaHHBIX (PYHKIIUHA.
Inx
a)y=

Ji+x2

6)y? =e x> +3x* +6x+86,
6‘) y = (1+X2)arccosx

3amanue 2. Bpruucnure npuONMKEHHO C NPUMEHEHHEM IPOM3BOJHOM 3HAYEHHE
dyukun y = x* —2x+4 npu x =3002.

3aua1me 3. Berunciure Ipeacii, UCIOJIb3yA IIpaBUJIO Jlonurans.

lim tgx — X

« - 0SINX— X2
o lim sin 5x
x—0 X2 '

«HeonpeneneHHbIH HHTErpany

1. HaiiTu uHTerpa:

4 2
X"+ X5 —6X
a) J.—

dx; e?*3dx;
X 2 J.9x+7 ) I
2X+5 dx
2+5x 4dX; X; :
v f( ) & I (x— 3)(x+1 J.cossz
x) J23X4+5dx; 3) j( ——+4cosxjdx
X +2Xx+3
«OnpeaesieHHbIA HHTErPaD
1. BbIYHCIHTH HHTErPAJL:
4 e T 2z
a) J;de; 6) I(x +1)In xdx ; B)jxsin xdx; r) Ixzcosxdx;
1 Vx ) ] )
e i e 7 1
H)Jsm(ln X)dx; e Jd—): x) Isinx-cos2 xdx; 3)I(x—1)e’xdx;
T X > XIn™ x 1 0
9
1) J‘xsx/l—xdx;
1
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2. HaiiTu muiomaab (purypbl, orpaHu4eHHoi rpadpuxkamu GpyHKuuii
3

a)y:l y=X, X=2; 6) x=y, y=X?,X20.

X 1
«DHII»

1. BoIuncInTh IPUOIIKEHHOE 3HaUeHHEe QYHKIMN U = X° + XyZ + Z° B TOUKe
B(1,05;1,95;0,96)

2. Haiitn HanGonbiiee 1 HanMeHbee 3adenns Qyuxmuu T (X, y) = X° + 2y? —5xy
B 00J1aCTH, 3aJJaHHOM CUCTEMOW HEPaBeHCTB X > -1y > -1 x+y <1.

3. CocTaBHUTh ypaBHEHUE JTHHUM YPOBHS 111 GyHKIMU U = X° +4y® +4x+4y; C=13,
B Touke A(L-2).

«Martpunpl. Onpeneaurenn. CucreMbDy

3aganue 1. Pemure MaTpu4HOe ypaBHEHHE (A— B)- X =C?+D,rze
3 5 1 -5 1 0 1 -

A= ,B= ,C= ,D= .
1 1 1 5 5 2 0 1

{xl +2X, +4x, =31
3apanue 2. Pemnte cucremy 15X + X, +2X, = 20;
3X =X, +X, =9.

a) o popmynam Kpamepa;

0) metogom ["aycca;

B) C IOMOIIBIO OOPAaTHOW MaTPHIIbI.

3analme 3. HCCJ’IGI[YFITC CUCTCMBI Ha COBMECTHOCTD, B ClIydac COBMCCTHOCTH, Haﬁ,[[PI—
T€ pEUICHUE, CIIETIaTe MPOBEPKY.
2X, — X, +3X, — 71X, =5; —3X, —3X, + X, —8X, =0;
a) 16X, —3X, + X, —4x, =7, 0) §2x —4x, +5x, 12X, =0;
4x —2X, +14x, —31x, =15; 4x +2X, +3%, +2X, =0.

HpnMeprle 3aJaHusA JJISl IOATOTOBKH K NMPAKTUYCCKUM 3aHATUAM

«IIpeneasn»
Boruncnute npeaenst GyHKITHIA:
4 2 2y
1. 1im X =% ~8, 2. lim X "*=2 .
x>0 TX7 +9X X>-12X% = X" —X+2
3. o VLr2x-3. 4. im In(1+sin4x);
X—>4 &_2 X—0 el9x _1
3
5. Iim(\/x+2—\/§); 6. lim X L ;
X0 —-1sin(x +1)
7. Iim(zx_lj : 8. lim x-In[1+gj.
x—o\ 2X +1 X—>+30 X

1
9. Vccrnenyiite Ha HenpepblBHOCTL GpyHKIMIO f(X)=25* B Toukax X, =3 u x,=5. Cre-
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JIAalTe CXeMaTUYECKUI YePTEK.

10.

10. Haiinure Touku paspeiBa pyHkiuu. ChaenaiTe 4epTex.

—X, ecm X<0,
y=4{x?, ecm0<x<2,
X+1 ecm X>2.

«Heonpeue.neﬂﬂble HHTErpajabD»
X

4‘xz

/
J- 244 1+xz
=V
=

Vi+x?
1+are tgx

1+x2
x+In® x

[ cos s 4x sin5x dx

[ xIn (22 + 1)dx

J‘ (2x—5) dx
4x? +8x—21

J- x44x—4a
(x2+1)(x-2)

J- 1+3sinx dx

l+cosx

J'*-.-'m dx

=

«@HID»
1. Haiitu z;,z’y,ecnn2x+y2+22 =e”
2. Borumciuts npubmkéaHoe 3HaueHne pyHkiun Z =+/X° +5€¢” B Touke B (2,03:0,02).

3. Haiitu sxcTpeMyM GyHKIHH Z = X +4X— 27y +y°

«Marpunpl. Onpenenurenu. CucreMmbny

1. Haiitu matpuny X. [IpoBepuTh NpaBUIBHOCTh PEUICHUS IOACTAHOBKON HaileHHOMH
MaTpHIbl B UICXOJHOE YPaBHEHHE.
2C+3X =2X—-A-B", ecm

21 -2 1 0
-1 1 -2

A=|1 3 -3|; B= ;o C=|-3 2]
1 -2 1

3 2 -1 1 1

2. Pemmth cucremMy JTMHEHHBIX YpaBHEHUN TPEMs CIIOCOOAMMU:
- o (hopmynam Kpamepa,
- MATPUYHBIM METOJIOM (C IIOMOIIIBI0 0OpaTHON MaTPHIIBI),
- meToaoM [aycca.
4x) + x5 +4x3 =-2;
Xy + Xy +2x3 =1
2x; —Xp +2x3 = 4.
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3. Pemutsh cucremsl ypaBHeHU# MeTonoM ["aycca, caenaTh BBIBOA O COBMECTHOCTU. B He-

OTpe/ieNIeHHBIX CUCTeMax HalTH o0lee U YaCTHOE PEelICHHE U CIeNaTh MPOBEPKY.

X; +2xy +4x5 —3x, =0,
3x; +5x, +6x53 —4x, =0;
3x; +8xy + 24x3 —19x, =0;
4x; +5x, —2x5 +3x, =0.

3xy +2xy —x3 —x4 =1,
a) 3x1 +2x2 + 2X3 +3.)C4 :1, 6)
6xl +4x2 +)C3 + ZX4 =2.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1neHOYHBIC CPEACTBA

MNK-10 - BJaJI€CHHUE€ HABbIKAMH KOJHYCCTBCHHOTO0 1 KAY€CTBCH

HOI'o aHajIm3a I/IH(l)OpMaIII/II/I IPpU IPUHATHU YIIPABJICHYECCKUX peme}mﬁ, MOCTPOCHMUSA IKO-

HOMHNYECKHX, (l)I/IHaHCOBbIX N OPraHUu3aAllUOHHO-YIIPABJICHYCCKUX MOIIeJIEﬁ NyTeM UX aJalnTalvy K KOHKPETHBIM 3aia4aM ylIpaBJCHUs

3HaTe

OCHOBHBIE OIIPEICIICHUS U MMOHATHUS,
OCHOBHBIEC METO/IbI TU(DPEpEeHIIHMAIBHOTO,

HHTCIPaJIbHOI'O UCHHUCIICHUA W IIPUMCHCHUA

HX IJId pCUICHUA 3a1a49 MaTEMAaTUYCCKOI'O aHa-

JIM3a W MoJieied PKOHOMMYECKHUX 3ajad,

OMnpeaAcCICHNUA OCHOBHBIX HOHﬂTHﬁ, Ha3bI-

BAET UX CTPYKTYPHBIC XapAKTEPUCTUKH;

OCHOBHBIC MCTOABI UCCIICAOBAHUS, UCIIOJIB3Y-

€MbIC B MATEMAaTUYCCKOM aHAJIN3E,

1.

10.

11.
12.

UYucnoBas nocie10BaTeNIbHOCTD U ee Ipesesl. CBONCTBA CXOASIINXCS TOCIEI0BATENb-
HOCTEM.

Oynkius ogHo# nepemenHou. [Ipenen GpyHKIMM B TOUKE 1 OECKOHEYHOCTH. Y CJIOBHE
cyliecTBoBaHus npezaena. OTHOCTOPOHHUE IPEIEIbI.

BeckoneuHo maieie U OeckoHeYHO Oobre (YHKINU U UX cBoiicTBa. Teopema o cBs-
34 npefena u 6eckoHeyHo Manoil. [1epBblil u BTopoii 3ameuaTenbHble Ipeaesbl.
HenpepriBHOCTh QyHKIINHN B TOuke. CBOMCTBa (PyHKIIMI, HENPEPBIBHBIX B Touke. Tou-
KM pa3pbiBa QYHKIMHA U UX KIaCCU(PUKALHSL.

[IponsBoaHass. MexaHM4eCcKui, TeOMETPUYECKUI U DKOHOMUYECKUI CMBICII IIPOU3BOI-
HOM. CBs3b HENPEPHIBHOCTH U AUDPepeHInpyeMOCTH (PYHKIUH.

Huddepenunan GyHKIMH, €ro CBOMCTBA U MPUMEHEHNE B TPUOIMKEHHBIX BbIUKCIIE-
HUSIX.

[IpaBuio Jlonurans u ero NpUMEHEHHE ISl BBIYUCIECHUS IIPEEIIOB.

MoHoTOHHOCTH (pyHKIMH. JlocTaTOYHOE YCIOBUE BO3pacTaHUs M yObIBaHUS (QYHKIINU.
OkctpemyM yHkunu. Heo6xoaumoe 1 10CTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUYEK
JKCTpEMYyMa.

BoinmykiiocTs, BOrTHYTOCTh (PYHKIIMU. JIOCTATOYHOE YCIOBHE BBHITYKJIOCTH U BOTHYTOCTH
¢ynkuuu. Touku nepern6a. Heo6xonnmoe U 10CTaTOYHOE YCIIOBHSI CYILIECTBOBAHUS
TOYEK meperuoa.

AcumnrToTsl Tpaduka (YHKIMU: BEPTUKAIbHBIC, TOPU30HTAJbHbIE M HAKJIOHHBIE
ACUMIITOTBI U YCIIOBHSI MX CYILIECTBOBAHUS.

[TepBooOpasnas. HeonpeneneHHbIi HHTETPaN U €r0 CBOWCTBA.

MeTto b1 HHTErpUpOBaHUs (METO 3aMEeHbI IEPEMEHHOM, METO/1 UHTETPUPOBAHUS 110
YacCTsM).




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

13. 3amauu, NpUBOASILIKE K OHITHUIO OMPENICTICHHOr0 MHTerpasa (0 TIIOMa u KPUBOJIHU-
HEWHOW Tpamenuu, o MPOUJICHHOM MyTH, 00 00BbeMe MPOU3BEICHHON MTPOYKIIHH).

14. OnpeneneHHbIM HHTErPAl U €r0 CBOMCTBA.

15. WHTerpan ¢ nepeMeHHbIM BEPXHUM IIPEAEIIOM U €70 CBOMCTBA.

16. ®opmyna Heiorona — JleitOHua.

17. HecoOcTBeHHBIE MHTETPAJIBI IIEPBOTO POJA U UX CBOMCTBA.

YmeTs

— BBLICJIATH 3HAHHS TEX TOHSATHHA, KOTOPHIC
TPeOYIOTCS JIJIsl peICHUs MPUKIIAJIHBIX 33/1a4;
— o0cyxnarh crnocoObl 3QQPEeKTUBHOTO pe-
IICHUS TIPUKJIAIHBIX 32]1a4;

— pacno3HaBaTh 3(()EKTHBHOE pEIICHHUE OT
HEed(PPEeKTHBHOTO;

— OOBICHATH M CTPOUTH MOJEIU YUeOHBIX
MaTeMaTUYECKUX U YIPaBICHUYECKUX 3a1ad |
CTPOUTH THUIHYHBIC MOJIEIH Y4EOHBIX 3KOHO-
MUYECKHX 33]1a4;

— TPUMEHATH METOABl MaTeMaTUYECKOTO
aHalM3a K PEHICHUIO MPOCTEHINX 3a/1a4 KO-
HOMMYECKOTO XapaKTepa;

— BBIISNATH 3HAHUS TEX MOHATHU, KOTOPHIC
TPeOYIOTCS JIJIs peICHUS MPUKIIAIHBIX 3a/1a4;
— KOPPEKTHO BBIpaXKaTh U apryMEHTHPOBAH-
HO OOOCHOBBIBaTh TIOJIOKEHHUS MPEIMETHOM
o0JacTy 3HaHHUS.

Ilpumepnsle npakmuyeckue 3a0aHus 014 IKIAMEHA U 3a4ema:
1. Beruucnure npejens:

. 1+4x—x" 3x-arcsin2x . . J2x—1-+/5
a) lim —————; ——————B) lim :
xo® X + 3X° + 2X x-0 COS X — COS™~ X x—>3 x—3
d 2 =
2. Hatigure —y JUTs DYHKIUH: a) y:e4x . 0) X=cg 2_t’
dx y = In(sin2t).

3. Haiitu mpou3BoiHbIC CIEAYIONIMX (DYHKITUIL.

1 . 1
: y=smx+;

2y = (o)

3. y:(5* +l)-%+ al

4. y=(x+4)"
5, X—y—-e'y+2=0
Haiitu npousBoHbie BTOpOro nopsaxa ( y” )
6. y=(x?)x+1
Xx=t>-1,
y=1+t°
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

4. BeryucnuTh: a) 3\/—\/§+i , 0) (1— i)28.

5. Haiit HeonpeienEHHbBIA HHTETPAT:  a) j sin 3x - cos 5xdx , 6) j 1-cosx dx B .[( 2x+5)-e*dx.
(x —sin x)*

J20
I xdx .
2 \/x2+5

1
7. BEIYUCTUTE OTIpeieIeHHBIN HHTETPall I Ay - arcsin xdx -
0

6. BerunciuTh onpeieneHHbli HHTETpal

2
8. Haiftn momane durypsl, orpannuenuoii muamsavum: X =4, Y =4X.

9. MiccneoBath Ha SKCTpeMyM QyHKIHI0 Z = X2 - 2xy + 4y3
10. Penre 3amauy Komm: 'y cos® xdy = (y2 +1)dX, y(O) =0.

Bnanets

— crocobaMu IEMOHCTpAllUi YMEHHUs aHaJu-
3UPOBATh CUTYaLHIO;

— METOJAMM MaTeMaTU4YECKOIO aHaan3a Ipu
pELICHNH Y3KOHOMUYECKUX 3a7a4 C IIpUBJCYE-
HUEM MaTe€pUajoB JIONOJHUTEIBHOM JINTEpa-
TYpbl U HHTEPHET PECYPCOB;

— HaBBIKAMH U METOJIMKaMH 0000111eHus pe-
3yJbTaTOB PELIEHNUs, SKCIIEPUMEHTAIBHOM Jie-
ATEIILHOCTH;

— crnoco0aMu OlIEHUBAHUSI 3HAUUMOCTH U
MIPaKTUYECKOW MIPUTOJHOCTH IOJTYyYEHHBIX pe-
3yJIbTaTOB;

— npodecCHOHATbHBIM S3bIKOM NMPEAMETHOMN

IIpumepnsie npuknaonvie 3a0a4u u 3a0anus
3agaya 1. 3aBUCHMOCTb IIYTH OT BpPEMEHH NpH NPSMOIMHEHHOM IBIXXEHHHM TOUYKM 33JaeTcs ypaBHEHHEM

3 2
S==t"+2t°—3,rme S — myrs B ™, a t — Bpems B c. Beruncimte ee CKOPOCTh M YCKOPEHHE B MOMEHT Bpe-

menn U =4C.
3agaya 2. 3aBUCHMMOCTh 0OBbEMa BBITYCKa HPOJYKIMHM V OT KanuTajbHBIX 3aTpar K ompexpensercs QyHKIuei
V=V,In(4+K?). Haitti uatepsan usmenenns K, Ha KOTOPOM yBEIHUEHHE KAITUTATBHBIX 3aTPAT Hed(HEKTHBHO.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

001aCTH 3HAHHUS;

— cnoco0aMu COBEpIIECHCTBOBaHUS Tpodec-
CHOHAJIbHBIX 3HAHUH M YMEHHMH NyTeM HC-
MOJIb30BAHUSI BO3MOXKHOCTEH WH(OPMAIHOH-
HOM Cpeibl.

OIIK-5 — Bi1aieHne HABBIKAMM COCTaBJIeHUs] (PMHAHCOBOW OTYETHOCTH € Y4€TOM MOCJIeICTBHI BJIAMSAHUS PA3JMYHbIX METOI0B U CNOCO00B (pMHAH-
COBOI0 yueTa Ha (PMHAHCOBbBIE Pe3yJIbTAThI /1eSITeJIbHOCTH OPraHN3alMU HA OCHOBE HCIO0JIb30BAHNS COBPEMEHHBIX MeTO/I0B 00padoTKH /1eJ10B0il HH(pOP-
MAaIlli¥ ¥ KOPIOPATHBHBLIX HH()OPMALMOHHBIX CHCTEM

3HaTe

- OCHOBHBIC OIIPCACIICHUA U ITOHATHUAA,

- CBA3b MCIKAY pPa3JIMYHbIMU MATCMATUYCCKH-
MH O6T)€KT8,MI/I, OIIUCBhIBAKOIIMMH 3KOHOMHNYC-
CKHEC IIPOLECCHI,

- OCHOBHBIC MAaTCMAaTUYCCKHUE MCTOAbI, IIPUME-
HACMBIC IJII pacu€Ta Y9KOHOMUYCCKHUX ITOKa3a-
TEJISH M aHaJIN3a YKOHOMHYCCKUX MMpOUECCOB;

- OCHOBHBIC MCTOAbI HCCICIOBAaHUA, MCIIOJIb-
3YEMBIC B MATCMATHYCCKOM aHAJIN3E;

a ko

o

10.

11.

12.
13.

14.

Marpuuel. [leficTBus Hax MaTpULAMHU U UX CBOMCTBA.

Onpenenureny U UX CBOMCTBA.

OO6parHas maTpuIila U €€ CBOMCTBA.

Panr maTpunpsl.

CucreMbl TUHEHHBIX anredpanyeckux ypaBHeHUH. MaTtpuuHas 3anuch. MeTosl pe-
menust: popmynsl Kpamepa, matpuunslit cioco6, metof ["aycca.

Uccnenoanune CJIAY Ha coBMecTHOCTh. Teopema Kponekepa — Kamnemnnu.
Juddepenunanbable ypaBHEHHs epBoro nopsjaka. OcHoBHbIe onpeaeneHus. Teopema
Komm. 3anaya Komu.

OcCHOBHbBIE BU/IbI UHTETPUPYEMBIX B KBaJipaTypax JuQQepeHnaIbHbIX YpaBHEHUM]: C
pasaensiomUMUAcI €PEMEHHBIMH, OTHOPOIHbIE, INHEHHBIE, CIIOCOOBI UX PELIEHHUS.
[Tonsarue nuddepeHanbHbIX ypaBHEHUH BbIcIIMX NopsiakoB. OO01iee perieHue, yacT-
Hoe pemieHue. Teopema Komm. 3amada Komm.

DyHKIIUN HECKOJIBKUX NepeMeHHbIX. OCHOBHBIE orpeiesieHus. JInHuu ypoBHS pyHK-
LU IBYX NTEPEMEHHBIX.

YacTHble TPOU3BOHbIE (PYHKIIMHM HECKOIBKUX MepeMeHHOM [Ipon3BoHas mo Hampas-
JICHUIO.

I'panueHT QyHKIMM U €ro cBOICTBA.

OkcTpeMyM (QyHKIMH JBYX HepeMeHHbIX. HeoOxoaumoe 1 1ocTaTouHoe yCIoBHS CY-
LIECTBOBAHUS TOYEK IKCTPEMYMaA.

Y CIIOBHBINM 3KCTPEMYM.
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CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl O0ydeHHS OneHouHble CpeCTBA
KOMIIETCHIIUH
15. AnreOpanueckas (opMa KOMIUICKCHBIX YHUCEN U JEHCTBUS HaJl HUMH.
16. Tpuronomerpudeckas (popma KOMITJICKCHBIX YHCENT U JCHCTBUS HAJl HUMHU.
YmMmers - BOCIIPOU3BOAUTH OCHOBHBIE MaTeMaTudeckue | [Ipumepnvie npakmuueckue sadanus u 3adauu

MO/JIeIH;
- pacro3HaBaTh MaTeMaTH4YeCKHUEe OOBEKTHI;

- pemiath 3aJadd MpeIMeTHOW obmactu: pe-
maTh CTaHAAPTHBIE 3aJa4dl 10 MPEAJIOKECH-
HBIM METOJIaM M ajJropuTt™Mam, rpauuecku
WJUTIOCTPUPOBATH 33/1a4y;

- OIICHMBATh JOCTOBEPHOCTh TMOJYYECHHOIO
penieHus;

- BEIOMpATh ONTUMATBHBIN METOS;

- 3aIUChIBATh MATEMATHUYECKYIO TOCTAHOBKY
3a/1a4, UCTOJIb3yEMbIX B JIaJbHEUIIEM MPH IO-
CTPOCHUH MAaTEeMaTHYECKUX MOJIETIeH;

3ananme 1. CocTaBbTe aIrOPUTM PELICHUS ..... 3aJAaUH.

3ananue 2. Beruuciaure npuOIMKEeHHO Y = Ux? npu X = 1,03.

3anaua 3. Berauciute npezen no npasuy Jomurans [im w.
X—2 X2 _ 4
3aganne 4. ChopmynupyiiTe HECOOXOIUMOE YCIOBHE SKCTpeMyMa (QYHKIIMH OIHOU TIEPEMECHHOM.

12

x? -4

3anaya 6. KakoB reoMeTprdecKuii CMBICI ONPEIEICHHOTO HHTETPajIa OT JaHHOW (DYHKIMH B JaHHOM HHTEpBAJIC B
JIEKapTOBOM cucTeMEe KOOpAUHAT?
3apanue 7. YKaXuTe BEpPHOE YTBEPXKJICHNE O PYHKINH ABYX IIEPEMECHHBIX:

a). TpPaJIveHT MEePIeHANKYIAPEH KacaTeIbHOH III0CKOCTH;

6). TpaIMeHT SBIAETCS IPON3BOIHON MO HATPABICHHUIO;

B). TPAJMEHT ABISAETCA KacaTeIbHOM K IMHUM YPOBHS;

T). TPaJUEHT OIpeeNseT HalpaBiIeHne MaKCUMaJIbHOW CKOPOCTH U3MEHEHHS (D YHKITUH.
3aganne 8. Ykaxure JIOXXHOE yrBepxkaenue o pyHKIHMH JBYX EPEMEHHBIX:
a). HenpepbIBHast GYHKIMs Beeraa auddepeHuupyema;
0). hyHKIUS, IMEIoIas peaes B Touke M, MOXKeT ObITh pa3pbIBHA B 3TOH TOUKE;
B). y anddepeHnupyemMoii QyHKINH CYIIeCTBYIOT YaCTHBIE IIPOU3BOIHBIE;
T'). U3 HETIPEPHIBHOCTH YaCTHBIX MMPOM3BOAHBIX B ToUke M cienyer nuddpepeHnnpyeMocTb QyHKIUH B 3TON TOUKE.
3apanue 9. [IpoBecTr nosHOE HcciiefoBanue QYHKIMH U OCTPOUTH UX TPa(UKH:

z

3anayva S. UccrnenoBath GpyHKUMIO M IOCTPOUTH €€ rpaduk: y =2 +

ly=x-e2.
Inx

2.y =

&
Jy=(x+1)-e "
3aganme 10. Haiiti HanGosblnee i HanMeHbIIee 3HadeHne GyHkuun ¥ = f(x) ua orpeske La; b:

1. y=x+-= [1;10].
4
_ Ix-—-1 .
2. }F_2+xz [ 240]
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CTpyKTypHBIii

3IIEMEHT [InanupyeMble pe3ysbTaTbl 00yUeHUsS OLieHOYHBIE CPeICTBA
KOMIIETEHIIUH
3 v =x"V3—x[1;3]
Binagers |- MareMaTMYeCKUMH METOIAMH, IpHUMEHse-

MBIMHU JIJISl PEIICHUS SKOHOMUYECKHX (HcCiie-
JIOBATEIbCKUX ) 3a]1a4;

- MaTeMaTHYECKUM SI3BIKOM TPEIMETHOU 00-
JJaCTU: OCHOBHBIMHM TCPMHWHAMH, ITOHATUAMU,
OIIPENICIICHUSIMU Pa3/IeliOB MATEMAaTHKH,

- OCHOBHBIMH crocodamu npeaACTaBJICHUA Ma-
TeMaTU4ecKoi mHpopMaIuu (aHaATUTUICCKUM,
rpaguYecKUM, CAMBOJIBHBIM);

- MaTeMaTHYeCKUM SI3BIKOM TMPEAMETHON 00-
JIACTU: 3alUCBHIBATh PE3YyJIbTAThl IPOBEAEHHBIX
HCCIIEIOBAaHHUM B TePMHUHAX MPEAMETHON 00ma-
CTH.

IIpumepnvie npakmuueckue 3a0anus u 3a0a4u

3apaua 1. [{ns pereHus 3ajauu cAeNaiTe CXeMaTHYECKUI YepTexX U MoJIydynTe QyHKIHOHAIBHYIO 3aBUCUMOCTb
0 YKa3aHHIO K 3a1ade. Haiinure obnacth onpeaeneHus 3Tol GpyHKIMU 110 CMBICTY 3aJa4i. BEIYHCIUTE 3HAYCHUS
9TOW (YHKIMHU MPU TPEX pa3IMYHBIX 3HAYCHHAX apryMeHTa. Mccienyiite GyHKIUIO Ha HauOObIIee i HAUMEHb-
nree 3HaYeHUA. OTBEThTE Ha BONPOC 334a4H.

«CeueHue TOHHENS UMeeT (GopMy NPSIMOYTONBEHHKA, 3aBEPLIICHHOr0 MoJayKpyroM. [lepumerp ceuenus 18 m. [lpu
KaKOM paJiyce MOJIyKpyra IUIOLIaab CeueHUs OyneT HanOombIIeH?»

O6o3HaubTe pajauyc nomykpyra yepes I u Bbipasure miomans S ceuenms kax dynxrmio ot I S =5(n) .
3apaua 2. Ha xakoii BeICOTe I' Ha IIGHTPOM KPYIJIOTO CTOJIa pajuyca a clieqyeT IIOMECTUTH JIaMIly, YToObI OCBe-
IIEHHOCTH Kpas croiyia Oputa Hanbonpmrei? (CaMoCcTOATENFHO MPOAHANN3UPOBATh CPEICTBA (3HAHUS, METO/bI)
KaKoTo pasJie]la MaTeMaTHKH MOTPEOYIOTCs [UIsl PEICHNS JTaHHOW 3a1a4n).

3anaua 3. Haiitu crouMocTh nepeBo3kd M T rpy3a IO »KeJI€3HOM Aopore Ha pacCTosHHUE | KM MpH YCIOBHH, YTO
Tapud y nepeBo3KH OJHON TOHHBI YObIBAa€T Ha a pyOJIeii Ha KaXIOM MOCIIeIyIONIeM KHIIOMETpE.
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0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTANMHU, MOKA3ATEJIU M KPUTEPUH
OlleHUBAHMS:

[TpomexxyTouHas arrecTanusi MO AUCHUILIMHE «MaremMaTuka» BKIIOYAET TEOPETHUYECKHUE
BOIPOCHI, MMO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00Y4alOIIMMUCS 3HAHUH, U TPAKTHUECKUE
3aJ]aHusl, BBISBIIIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaICHUH, TPOBOAUTCS B (popMe
3ayeTa U SK3aMeHa.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
Ouieram, KaXJbli U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKUX BOMPOCA U OJHO MPAKTHYECKOe 3a-
JTaHHE.

IToka3aTenu U KPUTEPUU OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYECKOE U TI1y0oKoe 3HaHue y4eo-
HOT'O MaTepuala, CBOOOIHO BBIMOJIHACT MPAKTHUECKUE 3a/laHUsl, CBOOOJIHO ONEpUPYET 3HAHU -
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamia) — oOyJarouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHECHUS MPH AHATUTUYECKUX OMNEpaIisaX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YJAO0BJIETBOPUTEILHOY» (3 Oaia) — 00y4aromuics AEMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMITETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHHI, YMEHUH, HABBIKOB, 00yUYaONIHICS
UCIIBITBIBACT 3HAYUTENbHBIC 3aTPYAHEHHs MIPH OMEPUPOBAHUU 3HAHHUSIMH U YMEHUSMU MPU HX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEeYAO0BJIETBOPUTEIbHO» (2 Oanna) — o0ydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oree 20% TeopeTHUecKoro Marepuana, JOMYyCKaeT CYIIECTBEHHBIE OITMOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTyalbHbIe HABBIKU PEIICHHS IPOCTHIX 3a]1ad.

— Ha OIICHKY «HEeYIOBJIETBOPHUTEJbHO» (1 Oaimn) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTEI-
JIEKTYaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.



8 YueOHO-MeToquYecKOe U MHPOPMALMOHHOE o0ecTieueHHue TUCHUTLINHBI (MOTYJIs1)
a) OcHOoBHAas JMTEpaTypa:

1. lllunauer B. C. Beicmias maremaruka: yueOnuk / B.C. IllunaueB. — Mocksa: H-
OPA-M, 2019. — 479 c. — (Beicmee obpaszoBanue). — WWW.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texker: AJIEKTPOHHBIN. - URL:

https://new.znanium.com/catalog/product/990716 . — Pexum mocTyma: st aBTOPHU3. ITOJIb30Ba-
TeJICH.

2. Maremaruka: yde6. mocoome / FO.M. lanmnos, JI.H. Xyp6enko, I'.A. HukoHoBa,
H.B. Hukonosa, C.H. Hypuesa ; nmon pexa. JL.H. XKyp6enko, I'.A. HukonoBoii. — Mock-Ba:
NH®PA-M, 2019.— 496 c.— (Bricmiee obpaszoBanue: bakamaBpuar). - ISBN 978-5-16-
102130-9. - Tekcrt: anexTponnsbiid. - URL: https://new.znanium.com/catalog/product/989799 . —
PesxuMm poctyna: 1uist aBTOPH3. IMOJIb30BaTENEH.

0) lonoiHUTE IbHAS JINTEpPaTypa:

1. Teopuss BeposSTHOCTEH M MaTeMaTH4ecKash CTaTHUCTUKAa: Y4eOHoe mocooue / bu-
prokoBa JI.I'., bo6puk I'.1., Matsees B.I., - 2-¢ u3a. - Mocksa: HUL] MHO®PA-M, 2017. - 289
c. (Beicmee obpaszoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekct: 3JIeKTpOHHBIN. -
URL: https://new.znanium.com/catalog/product/370899. — Pexum nocrtyma: majis aBTOPH3.
II0JIb-30BaTENIEH.

2. MaremaTrka B mpuMepax M 3amadax: ydue6. mocooue / O.M. Jlertspesa, JI.H. XKyp-
oenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UTHOPA-M, 2019. — 372
c. — (Bpicmiee obpazoBanue: bakamaBpumart). - ISBN 978-5-16-102288-7. — Tekcrt: amek-
tpounbid. — URL: https://new.znanium.com/catalog/product/989802 .— Pexum nocty-ma: s
aBTOPU3. MOJIb30BATENCH.

3. Hanko, [1.E. Beiciast MaTemMaTuka B ypaXHeHHIX H 3a1adax. (B 2-x wactsax) [Tekcr]
[ T1. E. Janko, A.T. ITonos, T. 5. KoxxeBuukosa. - M.: Beiciias mkoma, 1986-2009. ISBN: 978-
5-488-02201-0. - 6omee 1000 mT.

®duxrtenronbil, [.'M. OCHOBBI MaTeMaTHYECKOTO aHaau3a: yueOHuk: B 2 yactsax / .M.
®uxrtenronsll. — 11-e m3a., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 31MeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAs
cucrema «Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/112051. — Pexwum mocTy-ma:
JUIS aBTOPH3. MOJIb30BaTENEH.

4. ®duxrteHroinsll, .M. OCHOBBI MaTEeMaTHYECKOTO aHalu3a: yueOHuK: B 2 yacTsx / .M.
®uxtenromnsl. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31€KTPOHHBIN // DNEKTPOHHO-OMOINOTEYHAS CH-
crema «Jlawby»: [caiit]. — URL: https://e.lanbook.com/book/115730 (mara oOpaieHus:
06.10.2019). — Pexwum mocTyma: Ui aBTOPHU3. MOJIb30BATEIICH.

5. lumage B. C. 3amaunuk mo Beicmeid MatemaTuke: yued. mocooue / B.C. Illunaues.
— 10-e u3n., crepeotun. — MockBa: MTHOPA-M, 2020. — 304 ¢. — (Bwicmiee



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

obpazoBanme). - ISBN 978-5-16-101831-6. — Tekcr: oanektponasii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToanyecKue yKa3zaHus:

1. A6pamoBa, I.M. DneMeHTHI BEKTOPHOM anreOpbl U aHATUTUYECKON reomeTpuu: Me-
TOIMYECKUE YKa3aHus s cTyneHToB | kypca Bcex cnenmansHocteid. — MI'TY, 2008. — 16 c.

2. Akmanoga, 3.C. Heonpenenennsiii uaTerpai: Terpaas-koncrnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, N.A. KpuBbsie u moepxHocTu 2 mopsaka. IlomspHas cuctema Koop-
nuHat. [Ipaktukym — Marautoropek: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2009. — 19 c.

4, T'opstuea, H.A. Teopus GyHKIHMI KOMITIEKCHOTO IEPEMEHHOTO: MeToudyecKkue yka-
3aHUS U BapUaHThl MHAWBUIYAIBHBIX 3aJJaHUN JUIs CTYJCHTOB BCEX CHelHaibHOCTe — Maruu-
toropck: 'OY BIIO «MI'TVY um. I''M. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbI HHTErPa: METOJUYECKUE YKA3aHUS JIJIS CTYACH-TOB —
Marnuroropck: 'OY BIIO «MI'TY um. I''1. Hocosay, 2010 — 12 c.

6. I'pauesa, JI.A. DreMeHTHI TMHEHHON anreOpbl, BEKTOPHOH aJireOpbl M aHATMTHYECKON
reoMerpun: YuebHoe nocobue. - Maruutoropck: 'OY BIIO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPakTUKyM IO cTtaTucTuke ¢ npumeHeHunem EXCEL:
Meron. yka3. s J1abopaTOPHBIX PabOT M0 MAaTEeMAaTUIECKOM cTaTUCTHKE.- Marautoropck: [OY
BITIO «MI'TY um. I''1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonunyeckuii anann3: Meronndyeckne yKa3aHus U BapUaHTHI 3aaHUN
JUTSL CAMOCTOSITEIbHON pabOThI M KOHTPOJIS 3HaHu# cryaeHTtoB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTust 1 BeposTtHocTh. Yacte 2: Meron. yka3. - Marauro-
ropck: 'OY BIIO «MI'TY um. I'.1. Hocoay, 2010. — 25 c.

10. Masiuenko, E.I1. [TpousBoanas n quddepenmman ¢pynkuuu. [Ipakrukym.- Marauto-
ropck: 'OY BIIO «MI'TY um. I'.1. Hocoay, 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue pynkmuii u mocrpoeHue rpapukon. [Ipaktukym. —
Marnutoropck: 'OY BITO «MI'TY um. I''M. Hocoay, 2011. — 20 c.

12. CaBymkuna H.®. KomOunatopuka. CoObiTue n BepostHocTs. YacTs || KomOunaro-
puka. Anredpa coObITHil: MeTos. yka3aHus Mo TUCHUILUIMHE «MareMatuka» A CTyAeH-TOB |
Kypca Bcex crermansHocteii. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecnneuenue u UHTepHer-pecypcebl:

IIporpammuoe oGecnieueHue

Haunmenosanue [10 Neo norosopa Cpok AeicTBUS JTULEH3UN
MS  Windows 7

Professional  (mnsa|[d-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

7Zip cB00OOHO pacupoctparsemoe 110 OCCCPOUHO
MathCAD v.15

Education Univer-|/1-1662-13 ot 22.11.2013 6eccpodHo

sity Edition
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https://new.znanium.com/catalog/product/1042456

MS Windows 7

Professional(musa  [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

STATISTICA B.6 [K-139-08 ot 22.12.2008 0ECCPOYHO
MS Office Project

Prof 2003 (s |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

FAR Manager CBOOOIHO  pacHpoCTpaHse- OECCPOUHO

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHGPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca

CcpUIKa

HanunonansHas nH(OPMAIIMOHHO- URL:
aHaJIUTUYECKAsA cUcTeMa — POCCHICKHANA MHOEKC '
Hay4gHoro nutupoanus (PUHIL)

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

(Google Scholar)

ITouckoBas cucrema Axkamemusi Google

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

®denepanbHbIil 00pa30BaTENbHBIA MOPTAI
— DxoHomuKa. Conmosiorusi. MeHepKMEHT

http://ecsocman.hse.ru/

DNEKTpOHHBIE  PECYpPChI
MI'TYV um. I''1. HocoBa

OUONMUOTEKU http://magtu.ru:8085/marcweb2/Defa
ult.asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1YJIs1)
MatepuanbHO-TEXHUYECKOE 00ecTIedeHHEe TUCITUIIMHBI BKIIOYAET:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayJuTOpun

Y4eOHble ayAUTOpUH I IPOBEIe-
HUS 3aHATHUHA JEKIIMOHHOI0 THUIIA

MynpTuMeEIUIHbBIE CPEACTBA XPAHEHNUS, TIEpEaul 1
IIpeJICTaBIeHNs HH()OPMALIUH.

VYueOHbIe ayAUTOPUH I IPOBEIE-
HUSI IPAKTUYECKUX 3aHATUUN, TPYII-
MOBBIX Y MHJIUBUIYAIbHBIX KOH-
CYJIbTALlUM, TEKYILIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTANHI

MynbTUMeIMITHBIE CPEACTBA XPAHEHHUS, IEPEAAYN U
npecTaBiIeHns HHPOPMALIUU.

KoMrutekc TecToBbIX 3ajaHUM 1JIs IPOBEACHUS IIPOMEKY-
TOYHBIX U PYOEKHBIX KOHTPOJIEH.

[lomentenus a1t caMOCTOSTEIILHON
paboThl: 00yJaIOMUXCS

I[TepconanbHbie KoMIbIOTEPHI ¢ makeroM MS Office, BbI-
X0JI0M B VIHTEpHET | ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH-
(dopManOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA

[TomerieHus A5t XpaHEHUS U TIPO-
(HIaKTHYECKOTO 00CTYKUBAHUS
yueOHOro 000pyAOBAHHUS

[Hxads! 114 XpaHeHUus: y4eOHO-METOJUUECKON JOKYMEH-
TaIK, y4eOHOro 000pyI0BaHUS U YU€OHO-HATJISATHBIX
nocoOui.
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