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1. Heab n 32124 TUCUMIIJIMHBI
ean AMcHUNIMHBI
OcBoeHre MaTeMaTHYECKOTO anmnapara, IOMOTarouero MoJIeJIUpoBaTh, aHATU3UPOBATh U
pemarb AKOHOMHUYECKME W WH)XCHEPHBIE 3aJlayd, IIOMOIIb B YCBOCHHMM MaTEMaTHYECKHUX
METOJIOB, JAIOIINX BO3MOXKHOCTh M3y4aTh U MPOTHO3HPOBATH MPOIIECCHI U SBJICHHS U3 00JIACTH
OyyIIen esaTeTbHOCTH CTYICHTOB.

3agayamMu TUCHUIUIMHBEI SABIISETCS U3yYEHUE:

-pa3BUTHE JOTUYECKOTO U aJITOPUTMUYECKOTO MBIILICHHUS,

-popMuUpOBaHME YMEHUH U HABBIKOB CAMOCTOSITEILHOTO aHallu3a HCCIEIOBaHUS
TEXHUYECKUX U IKOHOMHUYECKHUX MPOOIIeM;

-pa3BUTHE CTPEMJICHUS K HAYYHOMY IOUCKY ITyTeH COBEPIICHCTBOBAHHUS CBOEH pabOTHI

2. Mecrto nucuuiuiaiabl B cTpykrype OOII

HuctuiumHa «MaTtemaTtuka» BXOAUT B 0a30BYI0 YacTh 00S3aTEIbHBIX JAUCHUIUIAH
(b1.0.03) OOII 6moka 1 «ucuunmuHel (MOAYIH)», BKIOUeHHBIX cornacHo ®I'OC BO,B
y4eOHBI TUTAH  HaMpaBiCHUS  TOJATOTOBKHU 09.03.03 Ilpuxmagnas wuHOpMATHKA.
[IpenecTByromuMUu  Kypcam, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcsl IUCIHUILIMHA
«Maremaruka», SIBJISETCS KypC MaTEMaTUKK CPEIHEH LIKOJIBI.

Jucuunnuna «MaTtemartukay SBISETCS OCHOBOIIOJNATAIOMICH ISl U3YYeHUS IHCHUILUINH
0a3oBoii yactu yueOHoro miaHa: «Teopus BepoOATHOCTEM M MareMaTHYecKas CTaTHCTHUKay,
«Teopus cucTeM M CHCTEMHBIM aHanu3», a TakkKe AUCLUUIUIMH BApUATUBHOM YacTH:
«BpruncnurensHas MatreMatukay, «DuHaHcoBas maTemaTukay, «MareMaTuuecKue METOJbl B
SKOHOMHKEY, «IMeTO0/Ibl MPUHATHUS ONTUMAIBHBIX PEIICHUN B OM3HECEY.

3. TpebdoBanus K pe3yJbTaTaM OCBOEHUS TN CUMIIMHBI
[Ipomiecc wm3yueHus AUCIUIUIMHBI HAmpaBieH Ha (OPMHUPOBAHUE  CIICIYIOIIUX
KOMIICTCHIIUM:
Oomenpodeccuonansunle komnerennuu (OIIK):

Kon HaumenoBanue Kox n HaumeHnoBanme
o0menpodgeccuoHANbHOM o0uenpogeccHoOHATbHOM HHAUKATOPA 10CTHKECHUS
KOMIIETCHIIMY BBINNYCKHUKA | KOMIIETEHIHH BHITYCKHUKA o0menpodeccuoHAIbHOM
KOMIIETEHIIUH BbINYCKHUKA
OIK-1 CrniocoOeH pUMEHSITh OIIK-1.1.
. €CTCCTBCHHO-HAY4YHbIC 1 3HaeT OCHOBEI MaTEMaTHKH,
O6H_IGI/IH)K6H6pHBIe 3HaHWHA, (1)I/ISI/IKI/I, BBIYHCITUTEIIFHON
MECTOAbBI MATCMATHYCCKOI'O TEXHUKHU U ITPOTrpaMMUPOBAHUSA
aHalii3a U MOJICJIMPOBAHMS, OIIK-1.2.
TEOPETUYECKOI0 U YMeer pemarts CTaHAApTHBIE
SKCIICPUMCHTAJIIbHOT' O HpO(l)eCCI/IOHaJ'IBHBIe 3aaa4u C
HUCCJICIOBAaHNUS B IMIPUMCHCHUEM
PO eCCHOHATTEHOM €CTECTBEHHOHAYYHBIX U
ACATCIIBbHOCTHU 06H_IGI/IH)KCHepHLIX 3HaHPII>i,
MCTOAO0B MaTCMaTHYCCKOI'O
aHaJin3a 1 MOACIIUPOBAHUA
OIIK-1.3
BJ'IaI[eCT HaBbIKaMU
TEOPETUYCCKOT'O U
OKCIICPUMECHTAJIBHOT'O
HCCICA0OBaHUA 00BEKTOB
pohecCHOHaIbHOMN
ACATCIIbBHOCTHU




OIIK-6. Criocoben

OIIK-6.1.3HaeT OCHOBBI TEOpUHN

OIIK-6
aHAJIM3UPOBATDH U CHCTEM U CUCTEMHOTO aHaJIH3a,
pa3pabaTtbiBaTh JIUCKPETHON MaTeMaTHKH,
OpraHHu3alMOHHO- TEOPUH BEPOSTHOCTEH U

TEXHUYECKHE U SKOHOMUIECKIIE
MIPOLIECCHI C TPUMEHEHHEM
METOJIOB CUCTEMHOI'O aHaJIu3a U

MaTEeMaTHYECKOW CTaTUCTHKH,
METOJIOB ONTUMH3ALNH U
HCCIIEA0BAHMS OllepaLuii,

MAaTeMaTHU4YICCKOI'O HCUYCTKHUX BBIHHCHGHHﬁ,

MOACIIUPOBAHUA MaTeMaTU4YICCKOTO 1
HUMHUTAIIMOHHOI'O
MOACIIUPOBAHMA.

OIIK-6.2. YMeeT MpUMEHSTh
METO/TBI TEOPUH CUCTEM H
CHUCTEMHOTI'0 aHaJIN3a,
MaTeMaTHYECKOTO,
CTaTHUCTUYECKOTO U
HMUTAIUOHHOI'O MOJACIIMPOBAaHUSA
JUJISL aBTOMATH3AIUH 33729
TIPUHSATHS PEIICHH, aHATN3a
WH(POPMAITUOHHBIX TIOTOKOB,
pacuera 3KOHOMUYECKON

3¢ (HEeKTUBHOCTH 1 HAIEKHOCTH
WH(OPMAITMOHHBIX CHCTEM H
TEXHOJIOTHI.

OIIK-6.3. Bnageet HaBbIKaMu
MIPOBEICHISI HHKEHEPHBIX
pacyeToB OCHOBHBIX
[OKa3aTesIeld pe3yIbTaTHBHOCTU
CO3IaHUA U

MpUMEHEHUS! HH)OPMAITHOHHBIX
CHCTEM U TEXHOJIOTUH.

OXuiaeMble  pPEe3yNbTaThl: 6 pe3yibmame  U3VHUeHUs OUCYUNIUHbL  OAKa1aepvl
npuoopemym:

3nanun:

OCHOBHBIX TIOHATHW TEOPHH MAaTPUIl, BEKTOPHOrO aHaiu3a; Au(QPepeHIHaTbHOE H
WHTETPAIbHOE MCUUCICHUS (QYHKIUN OJHOM W MHOTHX MEPEMEHHBIX; METOJOB HCCIEeIOBAHUS
YHUCIIOBBIX ¥ (PYHKIIMOHAIBHBIX PSAIOB; METOJIOB pemieHus Tu(PepeHIInaTbHBIX YPAaBHCHUN.

Ymenua:

pemiaTh CHUCTEMBI anreOpanyecKux ypaBHEHWH; WCCIIeOBaTh ¥ aHATU3UPOBATH
HDKOHOMUYECKHE U HWH(POPMAIMOHHBIE TpoIecchl Merofdamu  auddepeHuanbHOro U
WHTETPAITBHOTO UCYUCIICHUH; MPUMEHTE Ju(PepeHIInaNbHbIE YPAaBHEHUS JIJIST MOJICITHPOBAHUS
(bU3NYECKUX U DKOHOMHUYECKHX TMPOIECCOB M HAXOMUTh HUX PEIICHUS AJIs MPOTHO3UPOBAHUS
Pa3BUTHUS SBIICHUSI.

IlIpeocmaenenus:

0 Kpyre 3aga4, pemiaeMbIX aAHAIATHICCKUMH  METOJIAMH;0  CYIIECTBYIOIIHX
MaTeMaTHYECKUX TOJIXO0AaX K PACCMOTPEHHUIO MPOOJIEM PA3NIUYHBIX JAUCHHUIUIMH, O COCTOSHUU
HAyYHBIX WCCIICIOBAHUM, SIBISIFOIIIMXCS OCHOBOH y4eOHOW MUCIUILUIMHBI; 00 OCHOBHBIX cepax
MPUMEHEHHUS MTOJIYYeHHBIX 3HAHUH.

Osnaoerom:

YMEHHEM OCYIIECTBISATh MAaTEMAaTUYECKYIO TMOCTAHOBKY 3a[ay, pellaeMbIX B Pa3IUYHBIX
00J1aCcTSIX HAYKW, TEXHAKU B SKOHOMHKH M METOJIAMH PEIICHHS TIOCTABJICHHBIX 3a]1a4.




4. CTpyKTYypa M coaep:KaHue TUCHUIIMHBI

CTpykTypa npenogaBaHnus JUCHUNIHHbI

OOmas TPyIOEMKOCTh IUCHUIUIMHBI «Matematuka» s HampasiaeHus 09.03.03
[Tpuknagnas wHQOpPMATHKa COCTaBIsET 7 3a4eTHBIX €IUHMI Win2524yaca oOmel ydeOHOU
Harpy3ku(cm. Tabm. 1,2 u 3).

Tabnuna 1
CTpyKTypa TUCIUIIITUHBI
JUIs OYHOM/3209HOM (HOpMBI O0yUECHHS
HanmenoBanwme pasmena Ceme | Beero Buner yae6Ho# paboThI dopma
Ne | nucumnuuHBL cTp/ | 4acoB (B akaIeMMYECKHUX Yacax) | KOHTPOJIS
n/a KypcC I CP 113
1.| Jluneitnas anreopa 1/1 24/35 6/2 12/31 6/2 Tectupo-
BaHHE
2.| MareMaTu4yecKuii aHAIU3 1/1 20/34 6/2 8/30 6/2 Tectupo-
BaHUC

3.| AuddepenmmansHoe 171 24/35 6/2 12/31 6/2 TecTupo-
ucuucieHne (QyHKIUU OJHOM BaHUe
[IEPEMEHHOU

4.| IIpome:xxyTOoUHAS 11 4/4 3aver ¢
arrecTanus OLICHKOI

5.| UnterpansHoe  mcumcinenue | 2/1 36/31 8/2 20/27 8/2 TecTupo-
(YHKIIMY OTHON TIepeMEeHHON BaHUE

6.| duddepennmansHoe 2/1 36/30 8/1 20/28 8/1 TecTupo-
WCYHCIICHHUE GbyHKIIU BaHUC
HECKOJBKHUX MePEMEHHBIX

7.| duddepennmansapie 2/1 36/30 8/1 20/28 8/1 Tectupo-
ypaBHeHUsl. Psiapl BaHUE

8.| IlpomeskyTOUHAs 2/1 36/9 JK3aMeH
aTTecTanus
HUTOIO: 252/252 10 | 132/219 10

Conep:xaHue TMCHMILIAHBI
Coneprkanue pa3iesioB/TeM TUCIUTLTUHBIIPEICTaBIeHO BTA0I. 2.
Tabnuma 2

CopnepkaHue TUCIUILIAHBI

Ne | Haumenosanue | Cozxep:kaHue paszgena PesynbraT 0OyueHus,

n/ | pazzena (bopmupyembie

i} JMCIUIUIHHBI KOMITETEHIIMU

1. | JIuneiinas Omnpenenurenu BTOPOTO M TPETHETO MOPSAKOB, MX | 3HATh: OCHOBHBIEC MOHATHUS
anredpa CBOMCTBa. AunreOpanyecKkue JONMOJHEHHS M  MHHODBL. | TEOPHUH MATpPUI], CHCTEMBI

Omnpepenurenyu n-ro nopsnaka. Beruucnenue omnpenenutens
pasioxkeHueM 1o crpoke (cronbiy). CucreMbl M3 IBYX U
Tpex AuHeHHbIX ypaBHeHuil. IIpaBuno Kpamepa. Cucremsl
U3 1 TMHEUHBIX YPaBHEHUH C 71 HEU3BECTHBIMMU.

Martpuibl, neWcTBus ¢ HuMU. [loHATHe oOpaTHOMN
Marpuibl. MaTpuyHas  3anuch  CHUCTEMbl  JIMHEWHBIX
YpaBHEHUH.

CucteMbl KOOpAMHAT Ha TNPSAMOH, IJIOCKOCTH H B

R . R
npocTpaHcTBe. IIpocTpaHcTBa " . BekropsL

KOOpAHMHAT Ha MPSMOH,
MJIOCKOCTH U B
MPOCTPAHCTBE , HOPMBI
OIMCAHHUS MPSMBIX Ha
TUTOCKOCTH

YMeTh: peuiatb CUCTEMBbI
anredpanvaecKux
YpaBHEHH, BBIYUCIIATH
YTIIBI U PACCTOSTHUS MEXKTY

MPSIMBIMU
Jluneitnple onepanuun Haja Bekropamu. [Ipoekuuu BekTopa Ha | BrnameTs: cmocobamu
ocb. Hampapnsromue KOCHMHYChI M JJIMHA  BEKTOPA. | BBEIYMCIICHHS
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KoopauHatel ieHTpa Macc CUCTEMBI TOUEK.
CkaisipHOE TIPOM3BENCHHE BEKTOPOB M €ro CBOICTBA.
JUimHa BekTOpa M Yroyl MEXIy BEKTOpaMH B KOOPAMHATHOM

¢dopme.  YcnoBue  OPTOTOHAIBHOCTH  JIByX  BEKTODOB.
OU3NUECKUN CMBICT CKAJSIPHOTO TIPOU3BEIECHUSL.

BektopHOoe mpomsBeneHWE BYX ~BEKTOPOB, €r0
CBOMCTBA. YCJIOBHE KOJUIMHEAPHOCTU JBYX  BEKTOPOB.

I'eomeTpuyeckuii CMbICI ONIPEAEIUTEILT BTIOPOIO MOPSIIKA.
CMenraHHOe TIPOM3BEAEHHUE TpeX BEKTOpoB. ['eoMeTpuueckuii
CMBICJI OIIPEICIUTEINS TPETHETO MOPSIKA.

VYpaBHeHHs JIMHUI Ha TUIOCKOCTH. PaznmuHble (opmbl
YpaBHEHUs NPSAMOM Ha IUIOCKOCTU. YTOJ MEXAY MPSMBIMU.
PaccrosiHue OT TOUKY 10 IPAMOIA.

Kommnerennmu: 3Hate (GOpPMBI ONMCaHMSA NPSMBIX Ha
IUIOCKOCTH; YMETh BBIYHMCIATH YIIBI M PACCTOSHHUS MEXIY
MIPSIMBIMH

ompenenuTeneii MaTpuIl n-
O MopsIKa,
MaTeMaTHYECKUM
aInmapaToM, IO03BOJISIONINM
MIPOU3BOAUTD Pa3IMYHbIC
OIIepaLlK C BEKTOPAMH
OIIK-1, OIIK-6

Maremarnuaeck MHOXECTBO BEIIECTBEHHBIX uHceln. DyHKIuA. | 3HaTh: HOHATHE QYHKIUS, C
nit aHaIH3 Obnacts ee ompexneneHus. CrocoOwl 3aganus. IloHATHE | JTOXHBIE M OOpaTHBIC
kpuBoii. OcCHOBHBIE 3leMeHTapHble (yHKIUH, uX | QyHKIUHU, UX rpadUKH.
cBoiicTBa M rpadukn. CioxHbsle U 00paTHbIE (YHKLINH, | YMETh: HAXOAUTh MpEaes
ux rpaduxu. Knacc anemeHTapHbIX QYyHKIIHI. (yHKIMH B TOUKE U Ha
UucnoBble TMOCIENOBATENLHOCTH, HX pOJIb B | OECKOHEYHOCTH
BBIUMCIUTENBbHBIX  mOpoueccax. Ilpegen  uuciosoil | Biagers: MeTronukoin
nocienoBarenbHocTH. CraOunu3anuss 3HaKa y UJICHOB | PacKpBITUS
MOCJIe10BaTeNbHOCTH, UMetoleil mpeaen. CylecTBOBaHUE | HEONpeIeNeHHOCTeH
npenena MOHOTOHHOH orpannyeHHoit | OIIK-1, OIIK-6
I1OCJICIOBATEIEHOCTH.
[penen dynknun B Touke. Ilpemen QyHKIUM Ha
O6eckoHeuHocTu.  [Ipenen  MOHOTOHHOM — (PyHKIHH.
BeckoHeuHo Manble (YHKIMM B TOYKE, UX CBOMCTBA.
CpaBHeHue OECKOHEYHO MaJbIX GbyHKIHH.
HenpepriBHOCTh (yHKIIMM B Touke. HemnpepblBHOCTH
OCHOBHBIX 3JIeMEHTapHbIX (GyHKIMA. Touku paspbiBa, HX
kinaccugukanus. CpoiicTBa (yHKIMH, HEIPEpBHIBHBIX Ha
OTpe3Ke: OTPaHNYEHHOCTH, CYIIIECTBOBAHNE HaNOOIBIIEro
" HaNMEHBIIETOo 3HAYCHUH, CyIIIECTBOBAaHHE
MPOMEXYTOUYHBIX 3HAUYCHHI.
Huddepennna [onsitne dynkunu, nuddepeHpyeMoi B Touke. | 3HaTh: MOHSITHE
JBHOE Juddepennman GyHKIUHM, €ro reoOMETPUUYECKHIl CMBICH. | MPOU3BOIHON M
HCUHCIICHUE O0mee mpexncraBlIeHHEe O MeETOJax JIMHeapu3auuu. | auddepeHnuana GyHKINNA
GbyHKIMN [IponsBogHass ¢GyHKIMHM, €€ CMBICJ B pPa3IWYHBIX | YMETh: HAaXOJIUTh
OHOM 3a7ayax. YpaBHEHHE KacaTeJbHONH K KPHBOH B JNAHHOW | MPOU3BOIHYIO (oIr
[epeMEHHOI TOYKE. IIpaBuia HaXO0XIEHUI MPOU3BOTHOM U | BrnageTh: MeTOOUKON
mupdepenunana. IIpousBoaHas CI0KHOW M OOpaTHOW | MPUMEHEHHUs MPOU3BOIAHOM
¢ynkunn.  IuddepenunpoBanue ¢GyHKUWH, 3aaHHBIX | QYHKUUH JUIS PELICHHS
napamerpudecku. [lpousBoansie u auddepeHnaIbl | NPUKIAJHBIX 33134
BBICIIUX MOPSIIKOB. OIIK-1, OIIK-6
YcnoBusi  MOHOTOHHOCTH — (pyHKIMH.  DKCTPEMYMBI
byHKIIMHE, HEOOXOAMMOE YCIIOBHUE, JOCTATOUYHBIE YCIOBHS
skcTpeMyMa. OTbICKaHHE HauOOJBIIEr0 U HAaWMEHBIIETO
3Ha4YeHHH QYyHKIUH, AuddepeHnnpyeMoll Ha OTpe3Ke.
UccnenoBanue BoimykinocTd ¢yHKIuU. Todku meperuoda.
Acumnrorsl ¢pyHKuui. IloHsTHE 00 aCHMNITOTHYECKOM
paznoxenun. OOmas cxema HMcClIeAOBaHUS (QYHKIUU H
TIOCTPOEHUS ee Tpaduka.
WnTterpansHoe ITepBooOpasHas. HeomnpeneneHHblii wHTETpad M €ro | 3HAaTh: OCHOBHBIE TIOHATHS
HCYUHCIICHUE coifictBa. HemocpenctBeHHOe WHTErpHpoBaHHe. MeTOABI | W ONpeeTIeHHS
¢GbyHKIMN HMHTETPUPOBAHUS: METOJ TIOJICTAaHOBKH, WHTETPUPOBAHHE IO | YMETh: BEIYUCIATH
OZIHOH gacTsM.  Vcmonmp3oBaHWe TaONWII WHTETpanoB. 3agaud, | HEONPEICICHHBIN 1
IepeMeHHOI NPUBOAIINAE K  TIOHATHIO  ONpPEACICHHOTO  HMHTErpaja. | OMpeAeleHHBIH HHTETPaIbI

OnpeneneHHbIN MHTETPa U ero cBoiictBa. Popmyna HeioToHa-
JletiOHmIla, ee MPUMEHEHWE I BBIYMCIICHHUS OINPEIEICHHOTO

BnaneTts: MeToukomn
MIPUMEHCHU S
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HHTETpaja.
HecoGcTBeHHBIE  WHTETpalbl ¢ OSCKOHEYHBIMH
TIpe/ieNlaMy ¥ OT HeOTPaHMYEHHBIX (DYHKITHIA, HX CBOHCTBA.

HHTETPaIbHOTO
HCUHUCIICHUS K PELICHHIO
3a7a4 SKOHOMUKH U
TEXHHUKH

OIIK-1, OIIK-6

5. | duddepenmnma
JBHOE
HCYHCIICHUE
GbyHKIUN
HECKOJIBKUX
MIepeMEHHBIX

UYacrasle nponsBoansie. [lomneni auddepennnan, ero cBsa3b
C YacTHBIMH TIPOM3BOAHBIMH. HBapnaHTHOCTH (OPMBI
monHoro guddepennuana.  KacaTempHas IIIOCKOCTE H
HOpPMaJlb K MOBEPXHOCTH. ['€OMETpUUECKUN CMBICI MOJHOTO
midepernmana. YacTHble TNPOU3BOAHBIE U IOJIHBIE
muddepernnansl Beiciux nopsakoB. dopmyna Teiinopa.
HesiBHbIC GbyHKIHH. Teopema CYIIIECTBOBAHUSI.
JuddepennupoBanrie HeSIBHBIX (QyHKIMH. OKCTpEeMyMbI
(GYHKIMH HECKOJIBKUX IepeMeHHbIX. HeoOxonumoe yciaoBue
3KkcTpeMyMa. [loctaTouHble yCaoBUsl. Y CIOBHBIA KCTPEMYM.
Merton mHoxuTenel Jlarpanxka. [Ipumepsl puMeHeHNs U
MIONCKE ONTHMAJIBbHBIX PEIICHHUH.

3HaTh: noHATHsI YacTHbIE
TIPOU3BOJHBIE U IIOJHBIE
muddepeHnransl GHIT
YMeTh: HaxoauTh YacTHEIS
MIPOU3BOJIHBIE U MOTHBIE
muddepeHnnans GHI
Bnanets: Texuukoi
uccienoBanus GHI Ha
SKCTPEMYMBI

OIIK-1, OIIK-6

6. | dudpdepenmnma
JIbHBIC
YpaBHEHHUS.
Paner

3agaun, mnpuBoaAmmue K  auddepeHnHansHBIM
ypaBHeHmsIM. [lopsimok  nuddepeHnMansHOTO  ypaBHEHHS.
Hudpdepennnanbaple  ypaBHEHHMsS ~ IIEPBOTO  IOPSAKA.
Pemenne. OOmee pemenne. 3amada Komm. Teopema
CYIIECTBOBAHHUS U €JMHCTBEHHOCTH pelleHus 3aaaun Kormm.

OCHOBHBIE THINBI ypaBHEHUI TEpPBOro MOpsAIKa,
HHTETPUPYEeMBIX B KBajgpaTypax.  YpaBHEHHA  C
pa3feNAIoIUMUC MEPEeMEHHBIMH, OIHOPOIHBIE IEpBOTO
TOPsIIIKa, JINHEWHBIE OTHOCUTEIEHO HEN3BECTHON (DyHKINU.
UuncnoBele ¥ (QyHKIMOHANbHBIE — psAfpl.  [Ipu3HaKn
cxoguMocT. O6IacTh CXOIMMOCTH.

3HATh: OCHOBHBIE IIOHSTHS
U OTIPEIEIICHISI, METObI
pelIeHus 1y

YMeTh: peniats ay
NOAXOOSIIUMUA METOJaMU
Bnangers: Metomamu
pemeHI/m [[y, HNCCIICOAOBAHUSA
PsI0OB Ha CXOAUMOCTH
OIIK-1, OIIK-6

5. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

B coorBerctBun ¢ TpeboBanusimu PI'OC ynenbHbI Bec 3aHATHHA, NPOBOJUMBIX B
MHTEPAKTHBHBIX (hOpMax, ONpeIeNIIeTCs TIIaBHOM 1EbI0 (MUCCHEN) MPOrpaMMBbl, 0COOEHHOCTHIO
KOHTHHT€HTa 00y4aroIuXcs U COAEp)KaHUEM KOHKPETHBIX TUCHMIUIMH, U B LIEJIOM B yueOHOM
IPOLIECCe OHM JOJIKHBI COCTaBIATh He MeHee 20% aynuTopHbIX 3aHsATHI. cnombzyembie B
npoliecce U3y4eHus AUCHUIUINHBI 00pa3oBaTeIbHbIC TEXHOJIOTUH MPEICTaBIEeHbI B Ta0I. 3.

OO6pa3zoBaTeIbHBIC TEXHOJIOTHU

Tab6auma 3

Ne Paznens O6pazoBaTenbHble TEXHOJIOTHN
T Tembl
Jluneitnas WHTepakTHBHAS JEKIHsI C UCTIOIH30BAHHEM MYJIbTHMEINA
| anredpa VYyactue B BeOUHaApe
' Hcrnonp3oBaHUe AIEKTPOHHOTO YyUYEOHHMKA, JIIEKTPOHHOW OWOIHOTEKH
BO3MOKHOCTEH cetu UHTEepHET
Marematuueckuii | HTepakTUBHAS JEKIUS C UCIIOJIB30BAHUEM MYJIIBTUMEINA.
aHaImn3 [IpoBenenme mpakTHIecKoi pabOThI ¢ UCIIOIb30BaHMEM cucTeMbl Moodle.
2 Hcnonp3oBaHue SIEKTPOHHOTO Y4YeOHWKA, 3JIEKTPOHHOH OWUOIHOTEKH,
BO3MOKHOCTeH cetu UHTEepHET.
Yyactue B BeOUHape.
Huddepennnans | MHTepakTHBHAS JCKIHUS ¢ UCIOIb30BAHUEM MYJIbTUMEIHA
3 | HOe  mcumcieHne VYyactue B BeOuHape
¢byHkumu  oxHOHM | Mcnonb3oBaHMe DSJIEKTPOHHOTO YUeOHWKA, JIIEKTPOHHOW OUOIHOTEKH
[IEPEMEHHON BO3MOKHOCTEN cetn HTepHET
WNurerpansuoe WNHTepakTUBHAS JEKLUMSI C UCIIONB30BAHUEM MYJIbTUMEIHUA.
4 | HcuncieHne [IpoBeneHue MpakTHYECKOM pabOTHI C HCIIONIb30BaHUEM cucTemMbl Moodle.
¢$yHKIMM  oxHOM | Mcnosib30BaHUE 3JIEKTPOHHOTO Y4eOHUKA, 3JCKTPOHHOH OUOIMOTEKH,
[IEPEMEHHOMU BO3MOKHOCTEN ceTn HTEpHET.
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Yyactue B BeOUHape.
Huddepeniuanb
WHTepakTHBHAS JEKIMSI C UCTIOIH30BAHUEM MYJIbTUME A
HOE HCUYHUCIICHHE
YuyacTtue B BeOUHape
5 | dyHkunun .
Hcrnonp30BaHne AIEKTPOHHOTO YyUeOHHKA, JIIEKTPOHHOW OHONMHOTEKH
HECKOJBKUX .
BO3MOXKHOCTE#H ceTr HTepHeT
MEPEMEHHBIX
Huddepennmans | MHTEpakTHBHAS JCKIUS ¢ UCTIOIH30BAaHHEM MYJIbLTUMEINA.
Hble ypaBHeHus. | [IpoBeneHue MpakTUUECKOM pabOTHI C HCIIOJIb30BaHUEM cucTeMbl Moodle.
6 | Psamnr Hcnonp30Banne SIEKTPOHHOTO Y4YEeOHWKA, SJIEKTPOHHOH OWONIHOTEKH,
BO3MOXHOCTEN cetu IHTEepHeT.
VYyactue B BeOUHape.

6. CamocrosiTesibHAs1 padoTa CTYACHTOB

CBeneHus o OpraHu3aluu CaMOCTOATEIbHOM PaboThl CTYIEHTOB B MPOLIECCE U3YyUEHUs
JTUCLUTITMHBI IPEJICTaBICHBI B Ta0M. 4

Tabauua 4
XapakTeprucTUKa CaMOCTOSTEIbHON pabOThI CTYIEHTOB
Ne HaumenoBanue pasnena . Komnerenunu
Bun camocrosTensHON paboThl Yacer
n/n JUCIUIITUHBI (OIIK)
Jlunetinas anreOpa Pemienue cucrem JIMHEMHBIX 12/31 | OIIK-1, OIIK-6
1. ypaBHeHUl Mmetogamu ["aycca u
MaTPUYHBIM
2 MaTtemaTtuyeckuil aHanu3 PackpriTue HeonpeneneHHocTel 8/30 | OIIK-1, OIIK-6
Huddepenumansroe Brruncienne mpou3BoaHbBIX 12/31 | OIIK-1, OIIK-6
3 HCYHUCIICHHE (hYyHKIUY | CIIOXHOM, HESIBHO 33/IaHHOW U
OJIHOM EPEMEHHOU MapaMeTpUIecKor QYHKITUN
WHrerpanbHoe uncuucieHue | MeTonbl BEIUUCICHUS 20/27 | OIIK-1, OIIK-6
4 ¢byHKIMU OJTHOW | HeompeAeTICHHBIX HHTETPAJIOB.
[IEpEMEHHOMN Brruncnenve miomany miockon
¢burypsl
Huddepennmanbroe Brruncnenne 4acTHBIX 20/28 | OIIK-1, OIIK-6
5 WCYHCTICHHE (YHKIMYU | TPOHM3BOAHBIX. DKCTPEMYMBI
HECKOJIbKHX IEPEMEHHbIX (YHKUMH JBYX NIEPEMEHHbIX
HuddepenumanbHele Pemenne nuHENHBIX 20/28 | OIIK-1, OIIK-6
6 ypaBHeHUs. Psibl T PepeHINATEHBIX YPaBHEHUH.
DyHKIMOHAJIBHBIE PSIIBI

7. Y4eOHO-MeTOAMYeCKOEe M HH(POPMALMOHHOE 00ecnieYeHHne QU C UM ILTUHBI

7.1. CiucoKk OCHOBHOM ¥ 1ONOJHHUTEJIBHOH JTUTEPaTyphbl
@) ocHO6HaA Tumepamypa
1. Maremaruka : yue6. mocobue / FO.M. [lanunos, JI.H. Xypbenko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; nox pen. JI.H. XKyp6enxko, I'.A. Hukonosoii. — M. : UTH®PA-M, 2019. —
496 c.— (Boiciiee o0pa3zoBaHue: bakanaspuar). - Pexum JIOCTyTIA:
http://znanium.com/catalog/product/989799
2. Boicas matemaruka : yueOHuk / B.C. Illunages. — M. : UH®PA-M, 2019. — 479 c. —
(Beicmiee obOpasoBaHme). —  www.dx.doi.org/10.12737/5394. - Pexum JIOCTYyTIA:
http://znanium.com/catalog/product/990716
3. Bricmmag wmatematnka: YueOnuk / PosOa E.A., JlamukoB A.C., Cetbko E.A. -
MaHu.:Bpiusiimas  mkona, 2018. - 398 c.: ISBN 978-985-06-2838-1 - Pexum pgocryna:
http://znanium.com/catalog/product/1012700
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4. Briciiasg mateMmatuka: YueOnuk / Pxesckuii C.B. - M.:HUL] UH®PA-M, 2018. - 814 c.:
60x90 1/16. - (Bricumiee oOpazoBanue) ISBN 978-5-16-107481-7 (online) - Pexum poctymna:
http://znanium.com/catalog/product/1014067

5. 3agavyHuMK 1O BhICIICH Maremaruke : y4e0. mocobue / B.C. IlllumaueB. — 10-e u3m.,
crepeotnn. — M. : UHOPA-M, 2019. — 304 c¢. — (Bsicmiee obOpa3oBanue). - Pexxum moctyma:
http://znanium.com/catalog/product/986760

6. Maremaruka B mpuMepax ¥ 3amadax : yue0. mocobue / O.M. lertsipera, JI.H. XKypbenko,
I'.A. Hukonora, H.B. Hukonosa, C.H. HypueBa. — M. : UHO®PA-M, 2019. — 372 c¢. — (Bricmiee
obpasoBanue: bakanaBpuar). - Pexxum nocryna: http://znanium.com/catalog/product/989802

0) oonoanumenvHaa aumepamypa
1. Briciias marematuka. Ilpaktukym : yue6. mocodue / W.I'. Jlypwe, T.I1. dyntukoBa. — M. :
By3oBckuii  y4eOHUK : NHOPA-M, 2018. — 160 C. - Pexxum  moctymna:
http://znanium.com/catalog/product/935333
2. Maremaruka B npuMepax u 3amadax. Y. 1 / Maiicens JI.U., Epmonunkuii A.A., MankeBu4
N.IO. - Mu.:Bemmiimas mkona, 2014. - 356 c.: ISBN 978-985-06-2499-4 - Pexum npocryna:
http://znanium.com/catalog/product/509699
3. Matematuka B npumepax u 3anavax. Y. 2 / Maiicens JL.U., Kamyruna M.A., JlamuanoBckast
M.B. - Mn.:Bemmiimas mkomna, 2014. - 430 c.: ISBN 978-985-06-2500-7 - Pexum npocryna:
http://znanium.com/catalog/product/509703
4. Bpiciiasg maremaTHka. PykoBoacTBo K pemieHuro 3aaad. Y. 1: YyeGHoe mocobue / JlyHry
K.H., Makapos E.B., - 3-e uzn. - M..®@U3MATIJIUT, 2014. - 216 c.: ISBN 978-5-9221-1500-1 -
Pexxum noctyna: http://znanium.com/catalog/product/854317
5. Beicmas maremaruka. PykoBoacTBo k pemieHuto 3amad. Y. 2: Yuebnoe mocobue / JIyHry
K.H., Makapos E.B., - 2-e¢ uzg. - M..OU3MATIJIUT, 2015. - 384 c.: ISBN 978-5-9221-1603-9 -
Pexxum noctyma: http://znanium.com/catalog/product/854393
6. MaTeMaTHKa 1 SKOHOMUKO-MaTeMaTtnueckue Mmoaenu: YueOuuk/C.B.Oaun - M.: U1 PUOP,
HUILl UH®PA-M, 2016. - 374 c.: 60x90 1/16. - (Briciiee obpazoBanue: bakanaspuat) (Ileperiér)
ISBN 978-5-369-01409-7 - Pexxum goctyna: http://znanium.com/catalog/product/491811
7. Beicmas Mmarematuka: YueOHoe mocooue / B.M. Manbixun. - 2-e u3z., nepepad. u
not. - M.: UTHOPA-M, 2014. - 365 c.: 60x90 1/16. - (Beiciiee oOpa3oBanue). (neperuiet) ISBN 978-5-
16-002625-1 - Pexxum nocrtyma: http://znanium.com/catalog/product/453924
8. Kparkuit kypc Bbicieit Mmarematuku / banaun K.B., - 2-e uzn. - M.:/lamkoB u K, 2017. - 510
c.: ISBN 978-5-394-02103-9 - Pexxum noctyna: http://znanium.com/catalog/product/415059
9. Breicmias Mmaremaruka. Teopusa u 3amaun. B 5 u. Y. 2. KomiulekcHble uyucina.
Heonpenenennslii u onpeaeneHHblil nHTErpanbl. OyHKIIMN HECKOJIBKUX NepeMeHHbIX. OObBIKHOBEHHbBIE
muddepeHManbHble ypaBHeHUs: YueOHoe nocobue / PsOymiko A.II. - MH.:Beimmiimas mkona, 2016.
- 271 c.: ISBN 978-985-06-2766-7 - Pexum gocryna: http://znanium.com/catalog/product/1012159
10. Breiciias marematuka. Teopus u 3amaun. B 5 4. Y. 3. OObikHOBeHHBIE AU D epeHInaabHbIe
ypaBHeHusa. Psapl. KpatHeie wunTterpansl: YyeOHoe mnocobue / Psdymko AL, XKyp T.A. -
MHu.:Bpiusiimas  mkoma, 2017. - 319 c.: ISBN 978-985-06-2798-8 - Pexum pgocryna:
http://znanium.com/catalog/product/1012404
11. Beicmiasg maremaruka. Teopus m 3amauun. B 5 4. Y. 4. KpuBonuHelHblE MHTErpabl.
OnemeHTHl Teopuu nois. yHKIMN KOMIUIEKCHOU mepeMeHHoM: YdeOHoe nmocobue / PaOymko A.IL.,
Kyp T.A. - Mu.:Beiuniimas mxomna, 2017. - 255 c.: ISBN 978-985-06-2814-5 - Pexxum pocryna:
http://znanium.com/catalog/product/1012624
12. COopHUK mpakTU4YecKUX paboT 1o Bbicumiedl MaremaTtuke. DYHKIUM KOMIUIEKCHOTO
nepeMeHHoro. OnepannoHHoe ucymucieHue : y4ued.-metoaud. nocodue / E.H. Anapenmena. — M. :
NH®PA-M, 2019. — 99 c. - Pexxum nocryna: http://znanium.com/catalog/product/1025593
13. 3amaum ¢ pemieHusMU MO BBICHIEH MaTeMaTHKe, TEOPHUH BEPOATHOCTEH, MaTeMaTHYeCKON
CTaTUCTHKE, MaremMarudeckomy mnporpammupoBanuio / [ankun A.C., llankun B.A., - 8-e u3z. -
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http://znanium.com/catalog/product/1012159
http://znanium.com/catalog/product/1012404
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M. JamkoB u K, 2017. - 432 c.: ISBN 978-5-394-01943-2 - Pexum pgocryna:
http://znanium.com/catalog/product/430613

14. Marematuka. COOpHHK 33134 1O YriyOJn€HHOMY Kypcy [DNeKTpOoHHBIN pecypc] : yueOHo-
Meroandeckoe nocobue / b.A. bynak [u ap.] ; mox pen. M.B. ®denoroa.—3-¢ m3a. (91.)—M. :
BMHOM. Jla6opatopus 3uanuii, 2015.—329 ¢.—(BMK MI'Y-mkone).—ISBN 978-5-9963-2885-7 -
Pexwum noctyna: http://znanium.com/catalog/product/542352

15. ba3osble pa3znensl MaTeMaTuku s OakanaBpoB B cpene MATLAB: yue6Hoe mocoOue /
[TnoxotHukoB K.D. - M.:HUL[ NUH®PA-M, 2018. - 571 c.: 60x90 1/16. - (Beicuiee obpa3oBaHue)
ISBN 978-5-16-106604-1 (online) - Pexxum poctyna: http://znanium.com/catalog/product/966048

16. Maumpixun B. . Beiciras matemaruka : yaeOHoe nmocooue / B. 1. Manbixun. — 2-¢ u3f.,
nepepad. u gon. — Mocksa : UH®PA-M, 2013. - 365 ¢

17. Beicmiass MaTeMaTHKa B YIIPaXHEHUAX U 3a/1a4ax : B 2 4. : yueOHoe mocooue a1 By30B / I1.
E. Manxo, A. I'. [lonos, T. . Koxesuukosa, C. I1. lanko. — 7-e uza., ucnp. — Mocksa : Onukc : Mup
u O6pazoBanue, 2012.

18. roxenkosa JI. U. IIpakTukyM mo BbIciIei Matematuke : yued. mocobue : B 2 u. / JI. W.
HroxenkoBa, O. 0. lroxenkosa, I'. A. Muxanus. — MockBa : BUHOM. JlaGoparopus 3uanuii, 2009.
—448 c.

8)npozpammnoe odecneuenue

1. TIIIT MS Office 2016

7.2 ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

JIneH3MOHHBIE PECYPCHI:
http://znanium.com/
DJEeKTPOHHO-OMOIMOTeYHasT CUCTeMa O0pa30oBaTENbHBIX HW3JaHWK, B KOTOPOH COOpaHBI
AIEKTPOHHbIC Y4EOHUKH, CIIPABOYHbIE U ydeOHbIe MOCOOMS. Y J0OHBINH MOUCK MO KIHOYEBBIM
CJIOBaM, OTJEITbHBIM TEMaM M OTPACIISIM 3HAHHSL.
http://biblioclub.ru/
«YHHUBEPCUTETCKAsE OMOIMOTEeKAa OHIIANH Y.
WuTepHer-6ubnmnoreka, (OHABI KOTOPOW coaepkar Yy4eOHUKH U ydeOHble mocoOus,
MIEPUONKY, CIPABOYHHUKH, CJIOBAPH, JHIUKJIONCANN W JPYrUe H3JaHUS HA PYCCKOM U
WHOCTpPaHHBIX s3bIKaX. I[lOMHOTEKCTOBBIM MOUCK, paboTa ¢ KaTaloroMm, OE3TMMHTHBIHI
MOCTPAaHUYHBIN TIPOCMOTP W3JIaHUH, KOMUPOBAHUE WIIM pacliedarka TeKcTa (TOCTPaHWYHO),
M3MEHEHHE TapaMeTPOB TEKCTOBOW CTPAHMUIIBI, CO3JJaHHE 3aKIaI0K U KOMMEHTapHEB.

1. http://www.intuit.ru/

2. http://www.edu.ru/

3. http://www.i-exam.ru/

7.3. IlepeueHnb yueOHO-MeTOAMYECKMX MaTepuaioB, paspadorannbix IIIIC kadeapni

1. PomanoBa lO.C. Maremaruka. Jluneitnas anrebpa. BekTtopHas anrebpa. AHanutuyeckas
reometpus. Koncnexr nexuumii.- CI16: HOUP, 2013.- 93 ctp.

2. Pomanosa 1O.C. Marematuka. Beenenue B maremarndeckuid ananms. JIM®OII. Koncmnekt
nexkuuit.- CI16: HOUP, 2014.- 134 c1p.

3. PomanoBa FO.C. Marematuka. Muterpansnoe ucuucienue @OIL. Y. Psasl. Koncnekr
nexuuit.- CI16: HOUP, 2014.- 140 cTp.

4. Pomanosa 10.C. Marematuka.. MY k Boinonnenuto KP.- CI16: HOUP, 2014.- 28 ctp.

5. Pomanoga FO.C. Marematuka.. MY K NpoBeZieHHIO MpakTHUecKux 3aHsatuid. .- CI16: HOUP,
2014.- 15 ctp.
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7.4. Bonpocekl /151 CAMOCTOATEIbHOM MOATOTOBKHU

Pasznennt Bonpocsl fjist caMOCTOATEIbHOI0 H3YYCHUS
JIuneitnas Martpunsl. [IpaBuno yMHOKEHUS MaTpULL.
anrebpa Ob6patHas matpuma. OnpeaeneHne U yCIOBHE CYIIIeCTBOBAHUS.
3.Penienue cucteMbl IMHEHHBIX YPAaBHEHUH ¢ IOMOIIBIO 00paTHOW MAaTPHIIBL
Maremarnuec- | PackpbITHE HEONIPENEIEHHOCTEN:
KU aHaIIA3 [Ipenen dbyaxmum B Touke. Ilpemen ¢yHkmmm Ha GeckoHewHOCTH. OIHOCTOPOHHHE
npenensl GyHKIUHN B TOUKe. HempepbIBHOCTH 311eMEHTaPHBIX (PYHKIHH.
. X
3ameuaTeNbHbIE MTPEIEIbL: lim w’ lim [1 + lj .
x=>0 X x> X
beckoneuno Manas QpyHKIus, ee CBOMCTBa (cyMMa OECKOHEYHO MAallbIX, TPOU3BEACHHIE
0ECKOHEYHO MAJIOM Ha OrPaHWYEHHYIO, YacTHOE OT AEJCHUSA OECKOHEYHO Mayoi Ha
(YHKLHIO, IpeieNl KOTOPOW HE PaBeH HYIIIO).
Bbeckoneuno Gompiras GpyHKINS, €€ HEOTPaHUICHHOCTh. Teopema 0 CBSI3U OECKOHEYHO
Majoi U 0ECKOHEYHO OOMBIION (PyHKITHH.
[Ipenen cymMmbl, MpoW3BeNEHUS W YAaCTHOTO (YHKLHMH, CTPEMSIIUXCS K KOHEYHBIM
mpeneaam.
CpaBHeHHE OECKOHEYHO MajblX. OKBHBAJICHTHBIE OeckoHeuHO Maible. [Ipumepst
SKBUBAJIICHTHBIX OCCKOHEYHO MaJIbIX. 3aMeHa OSCKOHEYHO Maloil Ha SKBUBAJICHTHYIO
IIpH BBIYMCIIEHUH NPEAEIIOB.
Huddepeniu- | Boruncnenne NpOW3BOAHBIX CIIOKHOW, HESBHO 3aJaHHOW W TMapaMeTpPHYECKON
aNpHOE byHKIIIH:
HCYNCIICHUE Ompenenenre npou3BogHou. I[IpuMepsl HaXOXKACHUS IPOUZBOIHON C TMOMOIIBIO
¢dyHKIUU OTIpe/IeTICHHS.
OJTHOM Hduddepentman GyHKITNN.
MEPEMEHHOM [IpousBognas u nuddepeHunan CyMmsl, IPOU3BEACHUS U YACTHOTO ABYX (DYHKIHH.
Teopema o nuddepeHIUpyeMOCTH CIIOKHOM (¢yHkimuu. [IpousBoanas oOpaTHOU
(dhyHKIHH.
[IpousBoansie u aAnd hepeHranbl BHICIINX HOPSIIKOB.
TaOmuia mpor3BOHbIX.
WuTerpanpaoe | MeTopl BRIYUCIECHUS HEOTIPEAEICHHBIX HHTETPaIoB. BrruncieHne miomaan miocKou
HCYUCIICHHUE ¢urypst
¢byHKUNH IlepBooOpa3Hast M HeompeneneHHbI HHTErpain. Teopema O CTPyKType MHOXECTBa
OJTHOI MEepPBOOOPA3HBIX ISl JaHHOH (PYyHKIHH.
MEpPEMEHHOM CBoiicTBa HEONPEIEIEHHOTO HTErpaia. IHBapuaHTHOCTE (OPMYJT HHTETPUPOBAHHUSL.
Tabnuia OCHOBHBIX IEPBOOOPA3HBIX.
3aMeHa epeMeHHON B HEOIPEIEIEHHOM HHTETpaje
@opMysa UHTETPUPOBAHHUS 110 YACTSIM JUIsl HEOTIPEAETICHHOT0 HHTErpaja.
Huddepenn- | BrramciaeHne yacTHBIX MIPOU3BOAHBIX. DKCTPEMYMbI (PYHKIIMU ABYX IEPEMEHHBIX
aJIbHOE YacTHble NpUpalleHus W YacTHBIE IPOU3BOJAHBIE. | €OMETPUUECKUI CMBICT YacTHOU
HCYHCIICHHE MIPOU3BOTHON (PYHKIMH ABYX IEPEMECHHBIX.
GbyHKIIIH Huddepenumpyemocts QyHKIME ABYX THepeMeHHbIX. HeoOxomumoe u mocrtatodHOe
HECKOJIBKHMX ycnoBus tuddepeHIupyeMocTH GYHKIMHN ABYX NepeMeHHbIX. OnpeneneHue moIHoro
MIePEMEHHBIX muddepennmana.
HuddepennupoBanne cinoxxHOW (GYHKIUM OJHOW M JBYX INepeMeHHBIX. [loiHas
npousBogHasi. MIHBapraHTHOCTDH (OPMBI MOJIHOTO AU depeHmana.
UYacrHble mpou3BoiHbIe U AU HepeHIrabl BRICITUX TOPSIKOB.
Onpenenenne skcTpemMymMa (YHKIIMM JBYX TepeMeHHbIX. Heobxommmoe ycmoBue
3KkcTpeMyMa. JlocTaTOYHOE YCIOBHE 3KCTPEMYMA.
HauOonbiiee 1 HauMmeHbliee 3HaueHUs (QYHKIUU JBYX I[EPEMEHHBIX B 3aMKHYTOH
o0acT.
Huddepent- Pemenue nuddepeHnmansHpIx ypaBHeHUH 1-T0 mopsijika.
aJbHBIC AY ¢ paspemsrommmucs nepemeHHbiMu. JIJIY  1-ro nopsaka. CreneHHble U
YpaBHEHUSI. (hyHKIIMOHAIBHBIE PSAIBI
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7.5. Bonipocsl /151 IOATOTOBKHU K 3K3aMeHY (3a4eTy)

Bonpocs! 1J1s1 IOATOTOBKY K 3a4eTy 1o 1-my cemecTpy
OnpeneneHust ONpeaeauTeaed BTOPOro U TPEThEero MnopsaakoB. CBOWCTBA ONpEICTUTEIICH.
Ornpeaenurenu n-ro NopsiaKa.
Cucrembl n JUMHEWHBIX ypaBHEHMH ¢ nHeu3BecTHbIMU. Teopema Kpamepa. Dopmyiibl
Kpamepa.
CucreMbl JMHEHHBIX OJHOPOJAHBIX ypaBHeHHMH. HeoOxoaumoe M [10CTaTOYHOE YCIIOBHE
HEHYJIEBOT'O PELICHHUS.
Marpuuel. JInnelinbsie onepanuu ¢ MaTpuuamMu. IIpaBuino yMHOKEHNS MaTpHLI.
Oo6parHas matpuna. OnpesieneHne 1 yciIoBUe CyLIECTBOBAHMSL.
Pemenune cuctembl TIMHEHHBIX YpaBHEHUH C TOMOIIBIO 0OpPaTHOW MaTPHIIBL.
Onpenenenue Bekropa. JInHelnble onepanuu ¢ BeKTopamMu. OpToroHanbHble, KOJUIMHEApHbIE
Y KOMIUIaHapHble BEKTOpHL. [Ipoekuus BekTopa Ha OCb.
JluHeliHast 3aBUCHMOCTb M JIMHEWHas HE3aBUCUMOCTb BeKTOpoB. OmpexeneHue Oasuca.
Pasnoxenue Bektopa no 6asucy. IIpsimoyronbHas nekapToBa cucteMa KoopAauHar. JleicTBus
C BEKTOpPaMHU B KOOpPAUHATHOM (hopme. Y ci10BUE KOITMHEAPHOCTH.
CkasiipHOE NPOU3BEACHUE JBYX BEKTOPOB, €0 CBOMCTBA. Y CIOBUE OPTOTOHAIBHOCTU JBYX
BEKTOPOB. MeXaHNYECKUI CMBICI CKAJIIPHOIO ITPOU3BEICHUS.
BolpakeHue ckanspHOro npous3BeACHUsI BEKTOPOB Yepe3 HMX KOOpAMHATHI. JlyinHa (MOAYIb)
BeKTOpa. Hanpasisromue KOCUHYCHI.
BekTtopHoe mnpou3BeneHHE BEKTOPOB, €ro CBOMCTBA. YCIOBHE KOJUIMHEAPHOCTH ABYX
BEKTOPOB. | 'eOMETpUYECKUI CMBICII BEKTOPHOT'O ITPOU3BENCHUS.
BolpaskeHue BEKTOPHOTO MPOU3BEICHHUS BEKTOPOB UE€pPe3 MX KOOPIUHATHI.
CMelmaHHOe MTPOU3BENECHUE TPEX BEKTOPOB, €r0 CBOMCTBA. Y CIOBHE KOMILIAHAPHOCTH TPEX
BEKTOPOB.
BblpakeHue  CMEIIAaHHOTO  IPOU3BEACHHUS  BEKTOPOB  Yepes UX  KOOpAWMHATHI.
['eomeTpryecKuii CMBICT CMEIAHHOTO MTPOU3BEACHUS TPEX BEKTOPOB.
OO1ee ypaBHEHHME IUIOCKOCTH B IPOCTpaHCTBE. Teopema: ypaBHEHHE NEpPBOWM CTENEHU OT
TpeX MEPEMEHHBIX 33J]a€T B IPOCTPAHCTBE MIIOCKOCTb.
Pa3znuynble BUABl ypaBHEHUH INIOCKOCTH B IPOCTPAHCTBE, YIOJ MEKY MJIOCKOCTSIMH.
Paznuunble BUABI ypaBHEHUN NPSMOM Ha IUIOCKOCTH, YTOJI MEXAY NMpsAMbIMU. PaccrosiHue ot
TOYKH 0 MIPSMOM.
VYpaBHEHHE NPSAMOM B NPOCTPAHCTBE. YTOJN MEXKIY HPSAMBIMH. YTOJ MEXIy HpsIMOM U
IJIOCKOCTBIO.
KpuBbie BTOporo mopsiaka Ha IJIOCKOCTH (3iuIuIic, runepOoina, nmapabona). Kanonuueckue
YpaBHEHMsI KpUBBIX U U300pa’KeHHE UX Ha MJIOCKOCTH.
Onpenenenne Gynkuu. O0nacTh onpeaeneHus. 3HaueHne QPyHKIUU B TOUKe. MOHOTOHHAs
¢ynkuus. YerHas u HeuerHas QyHkumu. OOpatHas ¢yHkus. CnoxHas (QyHKIH.
OnemeHTapHble QYHKINH.
Yucnoas nocnenosareiabHocTh. [Ipenen uncnoBoit nocnenoBarenbHOCTH. CyllECTBOBaHHE
npeesa MOHOTOHHON OTPaHMYE€HHOM MOCJIe10BaTENbHOCTH.
[Tpenen ¢ynxuu B Touke. [Ipenen Gpynkiun Ha 6eckoHeuHOCTH. OTHOCTOPOHHHUE MTPEIEIIBI
¢byHKIMM B Touke. HenmpepbIBHOCTD 31€MEHTApHBIX (PYHKIIMA.

im ——, lim

x—0 X X—>00

. X
3amedaTenbHbIC MPEAeNb: | SINX . (1 + 1 j .
X

CpoiicTBa (yHKUUH, CTpeMSIIMXCS K KOHEYHOMY Ipeaeny (OrpaHMYeHHOCTb (YHKIIUH,
UMEIOLIeH KOHEUHBIN IIPe/Iell, TeopeMa O CHKaToM PYHKIIHH).
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p—

beckoneuno manast (yHKIMS, ee CBOWCTBa (CymMMa OECKOHEUHO MallbIX, MPOH3BEACHUE
0ECKOHEYHO MaJIOW Ha OTPAaHMYEHHYIO, YaCTHOE OT [eNeHHs OECKOHEYHO MaJlod Ha
(GYHKIHIO, TIpeie]l KOTOPO HE PaBEeH HYIIIO).

beckoneuHo Oonpmas (GyHKIHS, € HEOrpaHWYEHHOCTh. TeopeMa O CBSI3HM OECKOHEYHO
MaJIoi 1 6eCKOHEYHO OONIBIION (PYHKIUH.

HeoOxoauMoe ¥ IOCTaTOYHOE YCIOBHE CTPEMJICHHS (QYHKIMH K KOHEYHOMY Mpeaemy.
Teopema 0 eIMHCTBEHHOCTH Tpezea.

. Paznoxxenue QpyHKIMM, UMEIOIIEH KOHEUHBIH Mpeien, Ha CyMMY MOCTOSIHHOW M OECKOHEYHO

mainoit. Ilpenen cymMMbl, TpOM3BEACHUS U YAaCTHOTO (DYHKIMI, CTPEMSIIUXCA K KOHEYHBIM
npezenam.

CpaBHeHHE OECKOHEYHO MallbIX. OKBUBAJICHTHbIE OeckoHeuHO Maubie. [lpumepsr
9KBHUBAJIEHTHBIX OECKOHEYHO MajblX. 3aMeHa OECKOHEYHO Majlod Ha SKBUBAJICHTHYIO NPHU
BBIUMCJIEHUH [IPENIETIOB.

HenpepbiBHoCTh QyHKIMU B TOouke. HeoOxoaumoe u JoCcTaTouHOE YCIOBUE HENPEPHIBHOCTH
(GyHKLINU B TOUKE.

Knaccugukarus Touek paspbiBa QyHKIUH: YCTPAHUMBbIH, KOHEUHbIH, O€CKOHEUHBIH.
Ompenenenne npous3BogHON. [Ipumepbl HAXOXIEHUS MPOU3BOAHOM C  MOMOIIBIO
OIpeieNIeHusl.

I'eomeTpuyecKknii 1 MEXaHUYECKHUM CMBICI IPOU3BOIHOM. Y PAaBHEHUE KAaCcaTEIbHOM.
HuddepenunpyemMocTs GpyHkuuu B Touke. HempeprsiBHOCTS AuddepeHnrpyeMoit GyHKINH.
Huddepennman ¢ynkuuu. ['eomerpuyeckuii cMbicn auddepeHnnana. MHBapHaHTHOCTD
dbopmbl iepBoro auddepeHaa.

[TpousBonHas u quddepeHnnan CyMMbl, TPOU3BEACHUS M YACTHOTO ABYX (DYHKITHIA.
Teopema o nuddepentmpyemoctu cinoxHon pyHkuuu. [IponsBoanas odpaTHol GyHKIUU.
HuddepennmupoBanne (QyHKIUH, 3aJaHHBIX NapaMeTpudecku (mepBas ©  BTOpas
MIPOMU3BOIHBIC).

[IpouzBoanbie u nudHepeHranbl BEICIINX TOPSIIKOB.

Tabnuia npou3BOIHBIX.

Teopema Posutst, ee reoMeTpUUYECKHI CMBICI.

Teopema Komu. @opmya KOHEUHbIX pupaleHuii Jlarpanka, ee reoMeTpUYECKU CMBICII.
[IpaBuio Jlonurans.

®opmyna Teinopa s (GyHKIMH OJHOW HEPEMEHHOM € OCTaTOYHBIM WIEHOM B (opme
Jlarpanxka. @opmyiiel Telsiopa neEpBOro U BTOPOTo MOPSIIKOB.

®opmyiner Teiinopa (Makmopena) st QyHKIui y = €', y =sinx, y =COSXB OKPECTHOCTH
ToukH x = 0.

Heob6xonumoe u toctaTogHOE yCIIOBHsI Bo3pacTaHus (yObIBaHuUs) yHKIIMH y=f(x).
Ornpenenenne skcTpemyMa GyHkiuu y = f (x). HeoOxonumoe ycimoBue skcTpeMyma.
JlocTaTouHOE yCIIOBUE KCTPEMYMa, UCIIOJIB3YIOIIEE MIEPBYIO IPOU3BOJHYIO.

JlocraTouHOE yCIIOBHE SKCTPEMYyMa, UCII0JIb3YIOIEee BTOPYIO MPOU3BOAHYIO.

OmnpeneneHye BBITYKIOCTH U BOTHYTOCTH rpaduka ¢pyHKuuu y = f (x). [Ipu3Hak BEITYKIOCTH
(BOTHYTOCTH).

JlocTatouHoe ycioBre TOUKH neperuda rpaduka GyHkuun y = f(x).

Acumnrotsl Tpaduka QyHkuuu y = f (x). [IpaBmio HaxoXIeHUS BEPTHUKAIbHBIX U
HEBEPTUKAJIBHBIX aCUMIITOT.

Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HaYeHUH QYHKIMH y = f (X) Ha OTpE3Ke.

Bonpocek! 1J11 NOATOTOBKM K 9K3aMeHY 10 2-My ceMeCTpy

KommekcHbie uncna. JIeficTBUS ¢ KOMIJIEKCHBIME YHCIIaMU B anrebpandeckoii popme.
['eomeTpuyeckoe M300pakeHWE KOMIUIEKCHOTO 4YHWcia. |[puroHoMerpudeckas (opma
KOMILJIEKCHOTO YHuCJIa.

Bo3Benenue KOMIJIEKCHOTO YKcia B HaTypajibHY1o crereHb. ®opmyna Myaspa.

W3BnedeHne KOpHA HATYpaJIbHOW CTEMEHU U3 KOMIUIEKCHOTO YHCIa.
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[lepBooOpa3Hass W HeompeneneHHbIH HHTerpas. Teopema O CTPYKType MHOXKECTBA
NepBOOOPA3HBIX /ISl JAaHHOW (PYHKITUH.

CBoiicTBa HeONpeaeIeHHOT0 HHTErpaia. IHBapuaHTHOCTH (POPMYJT HHTETPUPOBAHHUSL.
Tabnuua 0OCHOBHBIX IEPBOOOPA3HBIX.

3aMeHa NEepEMEHHOI B HEONIPEIEIIEHHOM UHTErpajie

®dopmysa MUHTETPUPOBAHMSI 110 YaCTAM JJI HEONIPEAEIEHHOTO HHTErpaa.

. Ompenenenne npocredmmux apoOeil. PaznoxeHwne npaBUIbHOW palMOHAIBHONH Apodu Ha

MPOCTEUIINE.

WHTerpupoBanne MpOCTEHIINX pallMOHAIBHBIX Ipo0eii Buga A
(x—a)*

HNHTerpupoBaHne MPOCTEHININX PAIIMOHAIBHBIX Ipo0Oek BUaAa Mx+ N
X2 + px + q

WHTerpupoBaHnue TPUTOHOMETPUYECKUX BBIPAKEHUU BUAA R(Sin X, COS x) C NIOMOIIbIO

(p*—4g<0)’

YHUBEPCAILHON TPUTOHOMETPUYECKOM MOJCTAHOBKHU § — tg x.

2
[TonsiTve onpeesIeHHOro UHTErpaa.
Teopema  CymecTBOBaHMS  ONPEACIEHHOINO  MHTerpana. ['eoMeTpUyYecKuii  CMBICIH
OIIPEIEIEHHOT0 UHTErpaa.
CBolicTBa ONpeAEIeHHOr0 HHTErpasa.
WuTterpan ¢ mepeMeHHBIM BepxXHUM mpezaenoM. Teopema bappoy o muddepenunpoBanum
MHTETpaJla ¢ IEPEMEHHBIM BEPXHUM IIPEIIEIOM.
CBs3p MEXIy ONpENEICHHBIM U HeomnpezaeleHHbIM uHTerpagamu. ®opmyna Herorona-
JleliOHMLIA.
3aMeHa NEPEMEHHOI B ONPEJICTICHHOM HHTETpalle.
®dopmysa HIHTErpUPOBaHMSI 110 YaCTAM AJIS ONPEACIEHHOI0 HHTErpaa.
HecoOcTBeHHBII HHTErpai OT HENPEPHIBHOW (PYHKIINK 110 OECKOHEUHOMY ITPOMEXKYTKY.
HecobcTBeHHBIN MHTErpall OT HEOrPaHUUYEHHOH (PYHKIMH [10 KOHEUHOMY ITPOMEXKYTKY.
Omnpenenenne abCOMIOTHON CXOAMMOCTH HECOOCTBEHHOro MHTerpaia. llpusHak cpaBHEHHMS.
['eomeTpryeckas WIITIOCTpAaLMs IPU3HAKA CPABHEHMS.
Boruncnenue miomazei niockux Guryp B 1€KapTOBBIX U MOJIAPHBIX KOOPAWHATAX.
Bbruucnenne o60beMOB Tell 10 U3BECTHBIM IUIOIIAISAM MONEPEUHbIX ceueHHi. Boruncnenue
00BEMOB TeJ BpaLEHUS.
Bbruncnenne UIMHBI AyTH IUIOCKOM KPUBOM B JEKapTOBBIX KOOpAMHATaX W KPHUBOW,
3a/IaHHOW MMapaMeTPUYECKHU.
Brruncnenue niuomaay noBEpXHOCTH BPALLCHHUS.
Omnpenenenne QyHKIUN HECKOJbKHX NepeMeHHbIX. DyHKIUSA nnepeMeHHBbIX Kak (pyHKIHS
TOYKH B 71-MEPHOM IIPOCTPAHCTBE.
YacTHple NpHpanieHUsT W 4YacTHbIE NPOU3BOJAHBIC. ['€OMETPUYECKHH CMBICT YacCTHOU
NPOU3BOIHON (DYHKIIMHU JIBYX EPEMEHHBIX.
HuddepenurpyeMocTs GyHKIMH IBYX NepeMeHHbIX. HeoOxo1nMoe 1 1ocTaTOuHOE YCIOBUS
muddepeHmpyeMoctd  GYHKIMM — JOBYX  HepeMeHHbIX.  OmnpeaeneHue  MOJIHOTO
nuddepennuana.
HuddepenumrpoBanue CloXHOM (GYHKIMHM OAHOM UM JBYX TnepeMeHHbIX. [lomHas
npousBoHas. IHBapuaHTHOCTH (hOpMBI MOTHOTO AUQdepeHnnana.
HesBuple  ¢ynxmum  ogHoit  mepemeHHod. Teopema 0  HesBHOH  (yHKIMH.
Huddepenunponanrie HesBHON GYHKIIUU OJJHOW MEPEMEHHOM.
HesBuble ¢yHkuumm nByx nepeMeHHbIX. JluddepeHnupoBanue HesBHON (QYHKIUMH JIBYX
MEePEMEHHBIX.
YacTHble Mpou3BOAHbIE U AU depeHInanbl BHICIINX HOPSIIKOB.
Omnpenenenne dKcTpemMyma GYHKIHH JABYX TEepeMeHHbIX. Heobxoammoe ycioBue
’KcTpeMyMa. JlocTaTouHoe yClioBHE DKCTpEMYyMa.
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36. HanbosnpIiee 1 HauMeHblee 3Ha4eHNs (PYHKIUHU IBYX NEPEMEHHBIX B 3aMKHYTOH 00acTu.
37. OnpeneneHre 0OBIKHOBEHHOrO UG (EepEeHINATBHOIO YPAaBHEHMS, €r0 MOpsAAKa M PEeIICHus.
JuddepennnanbHoe ypaBHEHHE MIEPBOTO MOPSIKA, I10JI€ HAPABICHUH, N30KIUHBL.

38.3amaua Komm mns  nuddepeHnmanpbHOro ypaBHEHHS IEepBOro mopsaka. Teopema
CYILIECTBOBaHUS U €AMHCTBEHHOCTH pelieHus 3aaaun Komu.

39. Onpenenenue oOLIETO W YACTHOTO peuieHus (MHTerpana) audQepeHnanbHOro ypaBHeHHs
IIEPBOIO MOPSAIKA.

40. YpaBHEHUE C pa3IesIONIMMUICS IEPEMEHHBIMU, €70 UHTETPUPOBAHHUE.

41. JIuneliHOE ypaBHEHHE NIEPBOTO MOPAJIKA, €0 UHTETPUPOBAHMUE.

42. OgnopoaHoe nuddepeHnnanbHoe ypaBHEHUE IEPBOTro NOpsAKa, €ro UHTErPUPOBAHMUE.

43. luddepennmanbHoe ypaBHEeHUE n-ro mopsaka. 3amada Komm mis auddepeHnuanbHOro
yYpaBHEHHUS n-TO MOpsAlKa. Teopema CyIIECTBOBAaHUS W €JUHCTBEHHOCTH DPEIICHHUS 3a/auyu
Komu nuist ypaBHeHuUs n-ro nopsijika.

44. YucnoBble psaapl. OnpeneneHue n-od 4acTUYHOM CyMMbl psana. [IOHATHS CXOOUMOCTH M
pacxoaumocTy uncioBoro psjaa. Cymma cxonsuierocs psaa. ['eomerpuueckuii psia.

45. CpoiicTBa CXOASIINXCS PAIOB: YMHOKEHHUE PsAJia Ha YUCIIO, OYIEHHOE CI0KEHHUE PSAIOB.

46. Ocrarok psiga. Teopema 00 OTHOBPEMEHHOW CXOJIMMOCTH Psiia U €r0 OCTaTKa.

47. HeoOXoauMblid TpU3HAK CXOAMMOCTH psijaa. WIimocTpanus ero HeIOCTaTOYHOCTH Ha
npumepe.

48. IlonoxkurenbHble  psiapl.  HeoOXxoaummoe W JOCTAaTOYHOE  YCIOBHE  CXOJIUMOCTH
MOJIO’KUTENBHOIO Psijia.

49. IlepBblit 1 BTOPOU MPU3HAKK CPABHEHUS MOJIOKUTEIBHBIX PSJIOB.

50. Ipuznak [Janambepa.

51. UnTerpanbseiii npusHak Koiu.

= 1

52. O600ImEeHHBI TapPMOHUYECKHHA PSIIT Z _p , rae p — mboe AEHCTBUTEIBHOE YHCIIO.

n=17
IToBenenue pspa npu p<l1, p=1, p>1.

53. 3nakonepeMeHHble psAAbl. AOCOIIOTHAasE W HeaOCONIOTHas CXOAMMOCTb. Teopema o
CXOJMMOCTH aOCOJIFOTHO CXOASILErocs psija.

54. llpusnak JleiiOHMIIAa CXOOUMOCTH 3Hakodepenayromerocss  psaga. OuneHka aOCOTIOTHON
MOTPENIHOCTH MPU 3aMEHE CYMMBbI CXOSIIErocs psiia CyMMON NEPBBIX 7 €r0 YWIECHOB.

55. ®ynkunoHaNbHEIHN psaa. O6macTh CXOAUMOCTH (HYHKIITHOHATBHOTO Psifa.

56. Crenennoii psin. Teopema Abens.

57. ObnacTh CXOAMMOCTH CTENEHHOTO psna. OmnpeneneHrue paanyca U UHTEpBaJia CXOJUMOCTH.
Haxoxaenue pannyca cXoIuMOCTH CTEIIEHHOTO psijia ¢ MOMOIIBIO pu3Haka Jlanambepa.

58. CBoiicTBa CXOIAUIMXCS CTEIEHHBIX PSIOB.

59. EnuHcTBeHHOCTD TIpeacTaBienus Gyukiuu f (x) creneHHsiM psmom. P Teiinmopa.

TecTbl AJId PENETUIHHOHHOI0 TECTHPOBAHMUAPACIIOIOXKEHBI Ha CEPBEPEC AHCTAHIIHMOHHBIX
06pa3OBaTCJ'IBHBIX TEXHOJIOT Ui BYy3a.

Tembl KYpCOBBIX H KOHTPOJIbHBIX padoT, pedgepaToB, KYpPCOBbIX IPOEKTOB
He npenycmotpeHo.

8. Meroauyeckue peKoOMeHAAIUH 10 U3YYeHHIO M CHHUIJIMHbI

N3yueHnne OUCHUILTMHBI TPOU3BOAUTCS B TEMAaTHUECKOW mociienoBaTenbHOCTH. Kaxaomy
MIPAKTUYECKOMY 3aHATHUIO U CAMOCTOSITEIbHOMY U3YUYEHHUIO MaTepurasa MpealeCTBYeT JEKLIHS 110
TAaHHOM TEME.

I[J'I}I YCHICIIHOTO YCBOCHUA MaATCpUajia IMPU HAYUTKCE J'ICKLII/Iﬁ CTYACHTaM COO6IJ_IaIOTC}I
aapeca 3HeKTpOHHOI\/'I IIO4YThI, IO KOTOPBIM OHM MOTYyT IIOJYYUTHb B OJICKTPOHHOM BH/C
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MaTepuay, OTPAXKAIOIIEH OCHOBHBIE TIOJOKEHUS TEOPETUYECKUX OCHOB U MPAKTUUYECKHUX
METOIOB JUCIHAIIINHEL.

B xkadectBe OLCHOYHBIX CpPCACTB AJIL TEKYWICTO KOHTPOJA YCIIEBACMOCTH U
HpOMeX(YTOqHOﬁ aTTeCTaluu npeajiara€rcs UCIOJb30BaTh TECTOBBLIC 3aJaHUs.

MeToanyecKue peKOMeHAalMH [1JIsl IPenoiaBaTeis

[lpenomaBanne aucuumumHael  «Marematuka» 0Oa3upyercs Ha KOMIETEHTHOCTHOM,
NPaKTUKO-OPUEHTHPOBAHHOM MOJX0/1€. MeTouKa NpernoAaBanus AUCIUILTUHBI HAallpaBlieHa Ha
OpPraHM3alUI0 CHUCTEMATHYECKON IUIAHOMEpPHOM paboOThl CTyAEHTa B TEYCHHUE CEMecTpa
HE3aBUCHMO OT (hOpMBI ero oOydeHus. B cBsizu ¢ 3THM cienyeT oOpaTuTh BHUMaHHE HA 0CO0YIO
3HQUUMOCTh ~ OPTraHM3aTOPCKOM  COCTaBISIOMIEH  NMPO(QECCHOHAIBHOW  JIESTEIbHOCTH
IpernoaaBaTels.

OcHoBHas paboTa co CTyAEHTaMH IPOBOJUTCS HA ayAUTOPHBIX JIEKIHAX U J1a00paTOPHBIX
3aHATUAX. JIGKIMOHHBIM Kypc BKJIIOYAeT YCTAaHOBOYHBIC, IMPOOJIEMHBIC, OO30pHBIC JIEKIUH.
WHTEepakTUBHOCTh JIEKLIMOHHOTO Kypca OOEeCHeyuBaeTcs OINEepaTHUBHBIM ONPOCOM  HIIU
TECTUPOBAaHUEM B KOHIE 3aHATUA. IIIUpOKO MpUMEHSIOTCS METOABI Aualiora, cod0eceaoBaHuil 1
nuckyccuil B xone Jekuuu. [IpoGiiemHoe oOyueHue OGasupyercss Ha NpUMepax U3 HCTOPUU
Hayku. CamocrositenpHas paboTa cTyleHTOB Bcex (opM OOydeHHs OpraHH3yeTcs Ha y4eOHOM
caifre ynuBepcutera. [IpakTuueckre 3aHATHS MOCTPOCHBI C LEJIbI0O 03HAKOMJICHHUSI CTYAEHTOB C
METOJIJaMU HAy4YHBIX HUCCJIEI0BAaHUM, IPUBUTHS UM HaBBIKOB HAYYHOI'O 3KCIEPUMEHTUPOBAHUS,
TBOPYECKOI'0 MCCIIE0BATENBCKOI0 MOAX0/1a K U3yYEHHUIO [TPEIMETA, JIOTHYECKOTO MBIIUICHUS.

9. MaTepuaibHO-TeXHUUYECKOe o0ecriedyeHue T CUHIINHbI
1. KommnbroTepHslii Kj1acc, MO3BOJISIOLINI TPOBOIUTH BEOUHAPHI
2. Ayautopuu, OCHallleHHbIe MYJIbTUMEANA 000PYAOBAaHUEM I JEMOHCTPALINU
Ipe3eHTalNM, BUJCONPOTYKIIUI
3. Bo3MoxHOCTH MOJKIIOUCHHS K Tu1atdopme Moodle.

TpeboBanusi K MPOrpaMMHOMY OO€ECIIEYEHHIO, MCIIOJL3YEMOMY MPU M3YUYEHUH YUeOHOM
J105(000508030505098

Jnst u3ydeHus TUCIUIUIMHBI UCTIONIB3YETCs JIMIIEH3MOHHOE MPOTPaMMHOE 00€ecTieueHue, B
TOM YHCJIE:

e  Microsoft Office

e lIHTepHET-HABUTATOPBI.
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10. CortacoBanue u yTBepsKieHne padodeil NporpaMMbl JUCHHMILIHHBI
JIucr coriiacoBanus padoyeii mporpaMMbl AU CHUIITHHBI

Pabouas mporpamma aucuurummHel «MaremaTukay pa3zpaboTaHa B COOTBETCTBHH C
denepanbHbBIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM BBICHIETO OOpa30BaHUS MO
Hanpasienuto noarotosku 09.03.03 Ilpuknannas uadopmatika (yreepxkaeHHoMy [Ipukazom
ot 19 centsiOps 2017 r. No 922, yyeOHBIM MJIAaHOM WHCTUTYTA MO 3TOMY K€ HaIPaBJICHHUIO,
YTBEPXKACHHOMY yueHbIM coBeToM 20.12.2017 r).

ABTOp mporpaMmsl - K.I1.H., o1l ['moxerkene T.B.

Hara Tloamuce

HporpaMMa paccMOTpCHA U YTBCPIKICHA HA 3aCCAaHUN Ka(beI[DLI MAaTEMATUYCCKUX U

€CTECTBEHHOHAYYHBIX AMCHUIINH, 1poTokod Nel/21 ot « 06__»_ceHTs0ps 2021 r.
3aB. kadenpoii bo6posa JI.B.

Hexan daxynbrera [Ipecc N.A.

(moamuch) (daMunHs U UHUITUAIIBI)

CornacoBaHo

[TpopekTop no yueOHOH Tuxon M.D.

p aboTe (moamuch) (DPHNO)
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JINCT NBMEHEHUW,

BHOCHUMBLIX B PABOYY1O ITPOI'PAMMY

Howmep
U3MEHE
HUS

Jara

CTpaHuIIsI ¢
W3MCHCHUSMU

[TepedeHb U COIEpIKAHNE OTKOPPEKTHPOBAHHBIX Pa3/Ie/ioB
paboueil mporpaMmsl
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