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1. Ilenu u 3a1a4u JUCHUIUTMHBI
1.1. Heau qUCUMIIMHBI

enu xypca: 1OCTYIHOE BBEJIEHHUE B BBHICIIYI0O MaTeMaTHKY; O0y4eHHE CTHIIF0 MaTeMaTH4eCKOTO
MBIIUICHUSI U TOHUMAHHUIO BOMPOCOB, CTOSIIMX NEPel MHXEHEPOM Ha NpHUMEpPaX pelIeHUs
MPUKIAIHBIX 3a7a4; O3HAKOMJICHHE C XapaKTepHBIMH YepTaMHd MaTeMaTHYeCKOTO MEeTOo/a
M3Yy4YEeHUs peajbHbIX 3a/1a4.

1.2. 3apauyn AUCHUIIIHHEI
3amaum Kypca: BhIpabOTKa MEPBUYHBIX HABBHIKOB MAaTEMaTHYECKOTO HCCIICOBAHUS MPUKIIATHBIX
BONIPOCOB: MEpeBOJia pealbHON 3aJa4l Ha aJeKBAaTHBIM MaTeMaTW4eCKUW SI3bIK; BbIpaOOTKa
HaBbIKA JTOBEJCHUS PEIICHHUS 3aJaud 70 MPaKTUYECKH MPUEMIIEMOTO pe3ylnbrara — 4YHCIa,
rpaduka, TOYHOTO Ka4YeCTBEHHOTO BHIBOAA C MPUMEHEHUEM BBIYUCIUTEIBHBIX CPEACTB, TAOIUIl U
CITPaBOYHHUKOB.

2. MecTto mucuuniaunbl B cTpykrype OOII

Jucnunnuza «MaremaTuyeckue oCHOBBI TexHHueckoro odpazosanus» (b1.B.JIB.) otHocuTcs K
BapUaTHBHOM YacTH JUCLUIUIMH 1O BbIOOpY. [lJi yCBOEHHUS Kypca CTYIEHTBI JOJDKHBI XOPOILIO
3HaThb U YMETh NIPUMEHATh 3JIEMEHTApHYIO MaTeMaTHKYy, 3HaTh CBOMCTBA M Irpa)KU OCHOBHBIX
JJIEMEHTApHBIX ~ (PYHKIMHA, OCHOBBI MaTeMaTHUECKOro aHaiu3za u AuddepeHnnaibHOro
HWCUMCIICHUS M3 Kypca MaremMaTuku cpeaHed mkoibl. Kypc «MaremaTtudeckue OCHOBBI
TEXHUYECKOTO 00pa3oBaHU» COCTaBJIIET CTYNEHb  HENPEPHIBHOM MaTeMaTH4YeCKOU
MOATOTOBKM JUIA YCHEUIHOIO OCBOEHHUS MPUKIAAHBIX JUCLMILINH [0 CIELHAIBHOCTH
«®Dortonuka u onrtounHpopmaruka». OH NpU3BaH NaTh CTYJACHTaM MaTeMaTWYEeCKHH amIapar,
KOTOpBII OyAeT HMCIONb30BATHCS B JAJbHEHUIIEM IPU HM3yYEHHM AUCUUIUIMH 0a30BOTO IUKIIA
«DNEeKTPOTEXHUKA U IMEKTPOHUKAY, «OnTuueckas ¢puznukay, «duznyeckue 0CHOBBI KBAHTOBOW U
ONTUYECKON 3JEKTPOHUKHU» U JpP., B y4eOHO-UCCIIE0BATENbCKOW M HAy4YHO-UCCIIEA0BATEIbCKOM
pabore.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUMILIIMHbI

[lpoecc w3ydeHUs AWCUMIUIMHBI HampaBlIeH Ha (HOPMHUPOBAHUE  CIEAYIOMIMX
KOMIIETEHIUH:

— JIK-1 cnocoOHOCTh K aHanM3y IMOCTABIEHHOM 3alaud MCCIelOBaHUI B o0jacTu
(OTOHUKHU M ONTOMH(DOPMATUKH;

— OIIK-2 cnocoGHOCTh OCYHIECTBISATh IOMCK, XpaHEHue, OO0paboTKy M aHaiu3
WHPOPMALINU U3 PA3IMYHBIX HCTOYHUKOB U 0a3 TaHHBIX, PEICTABIATE €€ B TpeOyeMoM opmare
C MCIIOJIb30BaHUEM UH()OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA;

B pesynbrare nzyueHus TUCIUILIHHBI CTYICHT JTOJDKEH:

3namop:

[EJIM M TIEPCTIEKTHBBI PAa3BUTHUS (OTOHUKHU M ONITOMH()OPMATUKH; 3a7a4H 001acTH
(OTOHUKHU M ONTOMH(DOPMATUKKU M MIPUMEHSAEMbIE K UX aHAJIN3y OCHOBHBIE OIPEICIICHUS U
TEOPEMBI Kypca MaTeMaTUKU CPEAHEN IIKOJIbI, OCHOBBI MAaTEMaTHYECKOTO aHAJM3a U
TuQepeHIINaTbHOTO UCUUCICHUS CKAIIPHON (PYHKIIMU CKaIAPHOTO apryMeHTa; OCHOBBI
koMmIutekcHoro ananuza (ITK-1);

MH(POPMALIMOHHBIE, KOMITBIOTEPHBIE U CETEBbIE TEXHOIOTUU TIOUCKA, XPAaHCHHS,
00paboTKu 1 aHaM3a HHOOPMALIMK U3 PA3TMYHBIX HCTOYHHUKOB U CITOCOOBI €€ TIPEICTaBICHUS
(OIIK-2);

Ymemo:

MaTeMaTU4YeCKH aHAIM3UPOBATh MOCTABICHHYIO 33/1a4y UCCIICAOBaHMs B 001acTH
(OTOHUKHU M ONTOMH(DOPMATUKU: PELIATh CUCTEMBI ABYX U TPEX JIMHEHHBIX YPaBHEHUH, pelaTh
HEPaBEHCTBA, CTPOUTH TPAPHUKH IEMEHTAPHBIX (YHKIUI 1 OMHUCHIBATH IIJIOCKHE 00JIACTH,
OIIEpUPOBAThH C JIEMEHTAPHBIMU (DYHKLUSAMU; KOMIUICKCHBIMH NTepeMeHHbIMU. [IpUMeHsATh
MPOU3BOIHbBIE K HccaenoBanuto Gpynkiui (IK-1);

OCYILECTBIIATh MOUCK MH(OPMALIMK C UCIIOIb30BAHUEM PA3IMUHBIX HH(POPMALIUOHHO-
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MIOUCKOBBIX CHCTEM; 00paboTaTh, HANUCATh M BBICTYIUTH C MPE3EHTALMEN pe3yIbTaToB
M3bICKaHW Ha npesiokeHnyro Temy (OT1K-2);
Bnaoemy:

HaBbIKAMHM MAaTEMaTUYECKOro aHaIM3a MOCTaBICHHOMN 3aJjauy HCCIIeI0BaHUS B 00JIaCcTH
(OTOHUKHU ¥ ONTOMH()OPMATUKHU: BIAJETh aNreOpandecKUMHU ONEPALIUSIMH; METOIOM PELICHHS
anreOpanmyecKuX ypaBHEHUH, JIIEMEHTaMH BEKTOPHOH anreOphl U €€ MPUMEHEHUSIMHE, TIOHS THSIMH
(GYHKIIMHY, KOMIUIEKCHOM NIEpeMEHHOM, MPOu3BoHOM U ee npuiokeHusmu (I1K-1);

HaBbIKaMU paboThI ¢ peepaTUBHBIMU KypHaJIaMH, C ONOIMOTEYHBIMU KaTaJloraMu 1
KapTOTeKaMH; HaBBIKAMU OUOIMOTPadUuecKOTo MOUCKA C UCIIOIb30BaHUEM DIIEKTPOHHBIX
KaTaJioroB OMOIMoTeK, Ondrorpaduueckux 6a3 JaHHBIX U PECYPCOB OTKpbITOTr0 MHTEpHETA 10
TeMaM 3aJiad UCCIIeIoBaHmii B 00aacti Goronunku u ontouHpopmaruku (OITK-2)

4. O0beM AUCHMIIMHBI M BUABI Y4eOHOH padoThI
OOwmast TpynoeMKOCTh AMCLUIUINHBI COCTABISAET _ 2  3aYeTHBIX E€AMHHUIBI U IpEICTaBICHA B

Tabmuie 4.1.
Tabnuua 4.1 — TpytoeMKOCTh AUCIUILTUHBI
Ne Bunbl yueOHO nesITeNbHOCTH 1 cemecTp Bcero Ennuaunel
1 |Jlexuuu 18 18 4acoB
2 | IlpakTuveckue 3aHATHSA 18 18 4acoB
3 | Bcero aymuTopHBIX 3aHATHI 36 36 4acoB
4 V3 HUX B MHTEPAKTUBHOW (hopme 36 36 9acoB
5 | CamocrositensHast pabora 36 36 4acoB
6 | Bcero (6e3 rx3ameHa) 72 72 4acoB
7 | OGmiast TpynoeMKOCTb 72 72 4acoB
2 2 3.E
5. Conep:kanue TUCUMILTHHBI
5.1. Pa3pennl JMCHMILUIMHBI 1 BUABI 3aHATHII
Pa3nensl AMCIUIIITMHBI ¥ BUIBI 3aHSATUI MPUBEACHBI B Tabnwuie 5.1.
Tabmua 5.1 — Pasgeins! MUCHUILINHEGBI U BUABI 3aHSATHI
[Ipakt | Camo- | Bcero
dopmupy-
A4Yec- | CTOS- | 4acoB
JIex- €MBbIC
Ne | HasBanus pa3fenoB JUCLMILIAHBI Kue | Tenb- | (Oe3
1105051 KOMIIETEH-
3aHs- | Hasg | DK3a-
bA85051
TS | paboral MeHa)
1 O®yukuuu u rpaduky. 8 8 12 28 | IIK-1,
OIIK-2,
2 |DneMeHThl BEKTOPHOM alreOpsl. 2 2 6 10 | IIK-1,
Tenzopsl. [IpunoxeHus. OIIK-2
3 | Komrutekcuble uncia. [Ipumenenune 4 4 6 14 | TIK-1,
KOMIIJIEKCHBIX YHCEIl B OIIK-2
ANEKTPOTEXHUKE.
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[TpousBonnas. [Ipunoxenus 4 4 6 14

IIPOU3BOIHON K HCCIIEJOBAHUIO
byHkun. dusnueckue u
reOMETPUUYECKHE MTPUIIOKEHUS

MPOU3BOIHOM.

I1K-1,
OIIK-2

5.2. ConepxxaHue pa3ieioB JUCUUIIMHBI (M0 JEKIMIM)
Coneprkanue pa3esioB JUCUUILINH (TI0 JIEKIKAM) IPUBEEHO B Tabmuie 5.2.
Tabnuua 5.2 - CopepxaHue pa3faesnoB IUCHUILIUH (TI0 JEKIUSIM)

HazBanus pas3aciioB

ConeprxkaHue pa3aenoB TUCIUILTAHBI IO
JIEKIUAM

Tpyn
OCMK
OCTb

(dac.)

dopmup
yeMble

KOMIIETE
HIUU

1 cemecTp

OYHKINHT U
rpaduKy.

Beenenne. O030p COBpEeMEHHBIX
MaTeMaTHYeCcKUX MakeToB. OYHKIIMOHAIbHAS
3aBUCUMOCTb. [loHsATHE PYHKIIMOHATBHON
3aBHCUMOCTH B MaTeMaTHKe U (PU3UKE.
3aiauu, CTOSIIKE Mepe]] UCCIIEA0BaTENIEM.
Owmnupudeckas popmyrna. 3agayun
MHTEPIIONSALNUN U SKCTPATIONSAIUH.

[1K-1,
OIIK-2

DOyHKIMHU U
rpaduKy.

Koopaunarsl. PaccTosnus u yrisl,
BBIPAKEHHBIE B KOOpAMHATax. JlekapToBa
cucrema koopauHar. [lonspuas cucrema
koopauHar. [I[puMeHeHne NoasPHON CUCTEMBI
koopauHar. [ paduueckoe nzoOpakeHue
byHKIMN. YpaBHEHHUE MPSIMOH JIMHUH.

[1K-1,
OIIK-2

OyHKIMHU U
rpaduKH.

OO6parHas nponopLUHUOHATLHOCT U
runepbomna. [Tapabona. O6parHas GyHKITHSA.
I'padukn B3auMooOpaTHBIX (PyHKIINHA.
[Toxa3zatenbHble GyHKIUU.
Jlorapudmuyeckas GpyHKIHS.
Tpuronomerpuueckue u 0OpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIIHH.
[TapameTpudeckoe 3aaHue JTUHUI.
IIpumeneHne napaMeTpu4eCcKux JIMHUN B
NPUKIAJHBIX 3a7a4ax. [‘unepbonuueckue
¢bynkiun. [IpumeHeHne B MPUKITaTHBIX
3aayax.

I1K-1,
OIIK-2

OJeMeHTHI
BEKTOPHOM
anreOpsl. TeH30pBbI.
[Ipunoxenus.

Bexkropsl. JIuHeliHble 1eNCTBUS HA
BekTOopamu. Hexoroprie ¢pusznueckue
MIPUIIOKEHUS BEKTOpHOU anreOpsl. [lonsTue
TeH3opa. [ [pumMeHeHne TEH30pHOro aHaIu3a.

[1K-1,
OIIK-2
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5 | KomiuiekcHble KoMIuiekcHbIe ynciia 1 JeHCTBUSA HAl HUMU. 4 |TIK-1,
yrcna. [Ipumenenne | Anrebpandeckasi, TpUTOHOMETPHUYECKAs U OIIK-2
KOMITJIEKCHBIX nokaszatesibHasi (POPMBbI 3aIMCH KOMITJICKCHBIX
4yuCen B yucel. N3Bneuenue kopHs. Bo3Benenne
AIIEKTPOTEXHHUKE. KOMITJIEKCHOTO YKCJIA B CTETICHb.

[TpumeHeHre KOMIUIEKCHBIX YHCEN B
AIIEKTPOTEXHHUKE.

6  [IpousBomnas. [Tonsitue nponsBoaHo#. Tabmuia 4 |TIK-1,
[Ipunoxenus mpou3BoAHbIX. [Ipon3BogHas OT CyMMBI, OIIK-2
MPOU3BOJTHOM K Npou3BeAeHus, yacTHOro. [loHsiTHe
HCCJIEI0BaHUIO muddepennmana Gynkuuu. [Ipunoxenns
(hyHKITUN. MIPOU3BOIHOMN K HCCIICOBAHUIO (DYHKIIUU.
dusnueckue u Pu3nUeCcKUe U TeOMETPUIECKUE NTPUITOKECHUS
TEOMETPUYECKHUE MIPOU3BOJIHOM.

MIPUIIOKEHUS
MPOU3BOTHOM.
Utoro 18

5.3. Pa3nesibl AUCHMIVIMHBI M MEKIUCHMILIMHAPHBbIE CBSA3M € 00ecneYnBAKIUMHU
(mpeabIymuMu) U o0ecrneYnBaeMbIMH (IMOCJIeIYOIIMMHA) TUCHUIUINHAMHA

Paznensl

Tabimue 5.3.

JUCLIUILINHEI

n  MCKIUCHUIUIMHAPHBIEC  CBA3HU

Tabmuna 5.3 - Pa3gens! AMCHUIUIMHBI M MEXKTUCIUITIMHAPHBIC CBSA3H

C

00eceunBaroINMHU
(mpeaplaymMu) U o0ecrieunBaeMbIMH (TIOCTEAYIOIIMMH) TUCIUIUIMHAMU TPEICTABICHBI B

HanmenoBanmne Ne paznenoB maHHOUN MUCHIUTUTHHEI U3 Ta0I.5.1,
o0ecreynBaeMbIX JUTSL KOTOPBIX HEOOXO0IMMO M3y4eHHE 00eCIIeUNBAIOIINX
/T (mocneayronmx) (mpenpiaymx) u o0ecreurnBaeMbIX (IOCIEAYIOIINX )
JTUCIUTLIAH JTUCIUTUIAH
1| 2 | 3| 4] |
IMocaeayomme TUCHUTIINHBI
1. | Maremaruka + + + +
2. | ®usuka + + + +
3. | OcHOBBI OTOHUKH + + + +
4. | OcHOBBI + + + +
ONTOMH(POPMATUKH
5. | OnTnueckas pusuka + + + +
6. | DnexTpoTexHuKa u + + + +
AIIEKTPOHHKA
7. | Hudposas o6padboTka + + + +
CHUTHAJIOB
8. | ®u3uvecKrue OCHOBBI + + + +
KBAaHTOBOM U ONTUYECKOU
AIEKTPOHUKHU

5.4. CoorBeTcTBHE KOMIIETEHIIU, GOPMUPYEMBIX NIPU U3YYeHUH TUCIHUTIINHBI,

CooTBeTCcTBHE KOMHCTCHHHﬁ, (I)OpMI/IpyeMBIX Inpu MU3YUCHUH JUCHUIIIMHBI, U BUIOB

M BHJOB 3aHATHI

3aHSATUHN TIPEICTaBlIeHO B Tabmuie 5.4
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Tabmuna 5. 4 — CooTBeTCTBHE KOMIIETEHLIMI U BUIOB 3aHATHHA, POPMUPYEMBIX IIPU U3yUEHUN

JUCITUTUTAHBI
Bunp! 3angatuit
Komnieren o
ITHH I[TpakTiyeckue | CaMOCTOATEINb OpMBI KOHTPOJIS
Jlekiuun
3aHSTUSA -Has pabora
[K-1 + + + JomariHee 3ajanue,
KOHCIIEKT, TecCT, pedepar,
WHTEJUICKT-KapThI, 3a9EeT
OIIK-2 + + + JlomaniHee 3agaHue,
KOHCIIEKT, TeCT, pedepar,
WHTEJUICKT-KapThl, 3a4€T

6. UaTepakTHBHBIE MeTOABI M GOPMBI OPraHU3aANNH 00yYeHUs
TexHONIOTMU HMHTEPAKTUBHOTO OOy4YyeHHUs NTpH pasHbIX (opMmMax 3aHATHH B Yacax
MpUBEACHBI B TabmuIe 6.1
Tabnuua 6.1 — TeXHOJIOTUM MHTEPAKTUBHOTO 00yUYEeHHsI PHU pa3HbIX (popMax 3aHATHI B yacax

HNuTtepakTus-
WNHTepakTHBHBIE |HBIC MPAKTH-
MeTtoanr P P Bcero
JEKIUU YecKue
3aHATHUS
[Ipe3eHTanuu ¢ NCIOIb30BaHUEM 18 18
pa3IaToyHBIX MaTEPHUAIIOB,
CIalI0B, MYJIbTUMEIUITHBIC
MPE3EHTAIH ¢ 00CYKICHHEM
CocraBieHne HHTEIIEKT-KapT
UccnenoBarensckuii METOI
Tectol
Utoro 18 18 36
7. JlabopaTOpHbIii MPAKTUKYM
He npenycmorpeno PYII
8. IIpakTHyeckue 3aHATUA
Coneprxanue mpakTHYECKUX paboT mpuBeaeHO B Tadmwuie 8.1.
Ta6nuna 8. 1 — ConeprkaHue npakTUYECKUX padoT
Tpyno | ®opmu-
Haspanus . €MKOC | pyeMble
Ne ConepxaHue NPaKTHUECKUX 3aHATUN
pasznenoB Th KOMIIe-
(dac.) | TeHIMM
1 cemecTp
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DyHKIMU U [TonsaTre MOy IE€MCTBUTEIIBHOTO YHCIIA. OIIK-2,
rpaduKu. Pemenne nmpocTenmmx ypaBHEHUN U [K-1
HEPaBEHCTB, coaepKamux Moaynu. [lonstue
¢dynkun. O61acTh onpeeneHus 1 001acTh
3HaueHui pyHkiuu. [lonstue rpaduka
¢bynkun. JIuneitnas gynkuums. Kimaccsr
byHKIUH. OU3NYECKUE TPUIIOKCHHS.
DyHKIIUU U DneMeHTapHOE UCCleI0BaHne (QYHKITHA. OIIK-2,
rpaduku. YeTHOCTh U HEUETHOCTD, IEPUOAUYHOCTD. [K-1
Pemenue nMHENHBIX U KBaIpaTHYHBIX
YpaBHEHUI U HEPABEHCTB U X CUCTEM.
JpoOHo-paninoHanbHbIe (GYHKITUH.
[IpeoOpaszoBanue anreOpanvdecKux BhIPAKEHUIA.
Hcnonp3zoBanue GopmMyn COKpaeHHOTO
yMHOXeHuUs. CTerneHHble PYHKIUH, OTIepaluu
co creneHsaMu. Jlorapudmuueckas GpyHkius,
cBOIiCcTBa, Tpaduk. Oneparuu ¢
Jorapu(MUUYECKUMH BhIpakeHUSIMU. Perienue
YpaBHEHUI U HEPABEHCTB, COAECPKAIINX
norapudmudeckre GyHKITUH.
Tpuronomerpuuecke u oOpaTHble
TPUTOHOMETpHUYECKHE (PYHKINH, UX TPaPUKH.
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BbIpaxkeHui. [lepexon Kk moJsspHbIM
KoopauHaTram. JIMHUM BTOPOTo MOpsIKa.
Onucanue MIOCKUX 00JIaCTel B IEKaPTOBBIX U
NOJISIPHBIX KOOpAHHaTax. Pusnueckue
MIPUIIOKEHHUS.
ONEeMEHTHI OcHOBBI BeKTOpHOH anre6psl. JInHeliHbIe OIIK-2,
BEKTOPHOU onepanuu Haja BekropaMu. [lonsatue [IK-1
anreOpsl. BEKTOPHOTO 0a3nca v KOOpJUHAT BEKTOpa.
TeHsopsl. CkansipHO€ NMPOU3BEAECHNE BEKTOPOB U €TI0
[Ipunoxenus. puIoKeHUs. BEKTOpHOE U cMelaHHOe
IIPOU3BE/IEHNE BEKTOPOB U UX MPHIIOKEHUSI.
KommirexcHbie KommnnexkcHple Yncia U IEHCTBUS HaJT HIMH. OIIK-2,
4yucia. AnreOpandeckasi, TPUTOHOMETPUYECKAs U ITK-1
[Ipumenenne noKasaresbHasi POPMBI 3aIUCH KOMITJIEKCHBIX
KOMITJIEKCHBIX yrcel. M3Bneuenue kopus. Bo3senenue
YHCEell B KOMILJIEKCHOTO YMciia B cTeneHb. [lpumenenue
JNEKTPOTEXHUKE. | KOMIIJIEKCHBIX YHCET B JIEKTPOTEXHUKE.
IIpousBonHas. Ilonstue npoussonHon. IlponssogHas or OIIK-2,
[Ipunoxenus CyYMMBI, IPOU3BEJEHNE YaCTHOTO. TeXHHUKa [IK-1
IIPOM3BOJHOM K | OTBICKaHMs NMpou3BoAHBIX. [Ipon3BogHas
UCCJIEIOBAHUIO | CIIOKHOM (PyHKIIMU.
byHKIUH.
dusnyeckue u
TFEOMETPUUYECKHE
MPUIIOKEHUS
IIPOU3BOIHOM.
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6 |IIpomsBogHasi. [IpuMeHeHre Mpor3BOAHBIX K UCCIEAOBAHUIO 2 OIIK-2,
[Ipunoxenus ¢byHkImit Ha sxkcTpemyM. [IpakTuueckue 3amaun [K-1
MIPOM3BOIHON K | HA HAXOXKIACHUE HAMOOJBIINX U HAUMEHBIITHUX
HUCCIECIOBAHUIO 3HaucHHH BeanuuH. Ou3ndeckKue u
(GYHKITUN. T€OMETPUUYECKUE MPUIIOKEHUS TTPOU3BOTHOM.
dusnyeckue u
reOMETPUUYECKUE
MPUIOKESHUS
MIPOU3BOJTHOM.

Hroro 18

9. CamocTtosiTe/ibHasA padoTa
Bunel camocTtosTenbHOH palOThI, TPYAOEMKOCTh U (OpMHUpyEeMble KOMIIETEHLIUU
npeacTaBiaeHsl B Tadbnuie 9.1.
Tabmuna 9.1 - Buasl caMmocTosTENHHOM PabOTHI, TPYIOEMKOCTh U (DOPMUPYEMBIE KOMITETCHITUH

Tpyn Dopmupy
Hazsanus Bunnl camocrosTenbHOU OCMK eMblIe
No OCTb DopMBbI KOHTPOJISI
paszuenoB paboTsI KOMITETEH
(dac.) R
1 cemecTp

1 DyHKIUU 1 Jlunelinple, KBaIPaTUYHBIC U 6 |IIK-1, Koncriekt, nmomarinee

rpaduKy. IpOOHO-THHEHHBIE (PYHKITHH. OIIK-2  |3anmanwme, TecrT,
Pemienue npocrenmmx pedepar, HHTEIIIEKT-
YPaBHEHUH U HEPABEHCTB, Kapra
COJIEPIKAIINX MOIYIIH.
BrimonHeHue [oManHux
3ananuii. [IpopaboTtka
JIEKIIMOHHOTO MaTepuala.

2 OyHKIUU 1 YpaBHEHUs 1 HEPABEHCTBA, 6 |IIK-1, Koncmekr, nmomaiinee

rpaduxu coJiep>KaIlye MmoKa3aTelbHbIe OIIK-2 3a/laHue, TecT,
GbyHKIMN YpaBHEHUS U pedepart, UHTEIUIeKT-
HEPaBEHCTBA, COJEepIKAIIINE KapTa
aorapupmMuueckue QyHKIHH.
OcHoBHbIE (POPMYITBI
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHHUS.
BrimmonHeHune qomanHux
3aJJaHUM.

3 | DieMeHThI CkansipHO€, BEKTOPHOE 1 6 |IIK-1, Koncnekrt, pomariinee
BEKTOPHOMU CMEIIIAaHHOE TTPOU3BEICHUS OIIK-2 3aJlaHue, TECT,
anreOpsl. BEKTOPOB U UX MPUIIOKEHUS. pedepart, UHTEIIIEeKT-
TeHs3opsi. BrimonHenue qomanrHux KapTa
[Tpunoxenus: | 3amanuii. [lpopadoTka

JIEKIIMOHHOTO MaTepHalia.

4 Kommuiekcupie | @opmynsl Ditnepa. OCHOBHBIE 6 |IIK-1, Koncmekr, momaninee

qucia. TpaHCLEH/ICHTHBIE (PYHKIIHH. OIIK-2  |3anmaHme, TecrT,
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[Ipumenenue | Popmyna Myaspa. pedepar, HHTEIIIEKT-
KOMILJIEKCHBIX | CMelllaHHBIE 3a/1auH. Kapra.
qrceln B [IpopaboTka ITeKIMOHHOTO
AIIEKTPOTEX- Mmarepuania.
HUKE
[TpousBoanas. | MHTepBaibl MOHOTOHHOCTH 6 |IIK-1, KoncnexT, nomaminee
[Tpunoxenust | GyHKIUH. DKCTPEMyM OIIK-2  |3apmanme, TecT,
MPOU3BOAHOM K | GyHKIMH. BeimykinocTs 1 pedepar, UHTEIIeKT-
MCCJIEOBAHUIO  BOTHYTOCTb KPUBOW. TOUKH Kapra.
(YHKIUU. nepernda. AHATUTHIECKOE
dusnyeckue U | HUccienoBaHue GYHKIUU U
reoMeTpuyec- | MOCTpOeHHUE rpaduka
KHeE (GYHKIUH TTPH TOMOIIA
MPUJIOKEHUS] | MaTeMaTUYECKOro MaKeTa.
IIPOU3BOIHOM.
6 |14 [ToaroroBka k 3auety 6 |[IK-1, 3auer
OIIK-2
10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTunroBasi cucreMa Uisl OLlEHKHU YCIIeBA€MOCTH CTY1€HTOB
CemectpoBas OanpHas pacKiiajaKa 1Mo JUCIUIUTHHE puBeneHa B Tabmume 11.1.

11.1. bBanjabHble OLEHKH ISl 3JIEMEHTOB KOHTPOJIS
Tabnuna 11.1 — banpHbIe OLIEHKH JIs 2JIEMEHTOB KOHTPOJIS

OneMeHTHI yaeOHOH MaxkcumanbHbIH MaxcuManbHBIA 6art MakcuManbHbIN
JIeATEIbHOCTH 6amwt Ha 1-10 KT ¢ 3a nepuoa Mexay 1-i Oamt mexxay BTopoit | Beero
Hayaja ceMecTpa KT u 2-1 KT KT u Ha xoHerg 3a
cemecTpa ceMecTp
[IpemuanbHbIe OaILTHL: 7 9 9 9
AKTUBHOCTH Ha 3aHATHH,
reHepanys uJIeH peleHns
TTocemenue 3anaruii 7 9 9 9
TectupoBanne 20 42 42 42
WHTeImeKT-KapTel 10 20 20 20
Pedepar 10 20 20 20
HTOro MakCUMyM 3a MEepPHOI: 54 100 100 100

PeiiTuHT BhICTaBIsIETCS MMOJHOCTHIO, €CIIM paboTa c1aHa B yCTaHOBIEHHBIN cpok; 50%
pEUTHHra BBICTABIISAETCS IPU HAPYIICHUU CpOKa. 3a Oojiee MO3AHIO0 cAavy 3aJaHuil peHTHHT He

CTaBUTCA.

OrneHka «3a4TeHO» BBICTABISICTCS JIMOO MO Pe3yibTaTaM CEMECTPOBOTO PEUTHHTA, JINOO

110 OTBCTY Ha 3a4CTC.

11.2. Ilepecuer 0aJ1J710B B OLIEHKHU 32 KOHTPOJbHbIE TOYKHU

[lepecyeT OanIoOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH MpECTaBIeH B Tabmumie 11.2.

Tabnuna 11. 2 — IlepecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

bauiel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
>90% ot MakcuManbHOM cymMMbl OasutoB Ha aaty KT 5
Ot 70% no 89% ot MmakcuManbHON cyMMBbI 6aiioB Ha naty KT 4
Ot 60% 1o 69% ot makcumanbHON cymmbl 6amoB Ha Aaty KT 3
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< 60% ot MakcuMabHOU cymMMBbI OasioB Ha naty KT 2

11.3. ITepecyer cymMMBbI 02/1JI0B B TPAAUIIHOHHYIO M MEKAYHAPOIHYIO OLICHKY
[lepecueT cymmbl 0ajuioB B TPAAUIIMOHHYIO M MEXIYHAPOIHYIO OLEHKY MPEACTaBIIEH B
tabmure 11.3.
Tabmuua 11. 3 — I[lepecueT cymMbl 0aJIJIOB B TPAJIULIMOHHYIO U MEXIYHAPOTHYIO OLIEHKY

Htorosas cymma 6anios,
Onenka (I'OC) YYHUTBHIBAET YCIIEIIHO Onenka (ECTS)
CIaHHBIN HK3aMEH

5 (oTIM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenp xoporiiio)
4 (xopomio) (3a4TeHO) 75 -84 C (xopor1o)
70 -74
D (ynoBnerBoputeabHO)
3 (yAOBIETBOPHUTEIHHO) 65 - 69
(3aureno) 60 - 64 E (mocpencteeHHo)

2 (HEeyIOBIETBOPUTEITHHO)

Huxe 60 6ammoB F (HeynoBIEeTBOPUTENBHO)
(He 3a4TeHO)

12. YyeOHo-MeTOANYECKOE U MH(POPMALIMOHHOE 00ecneyeHne THCIMIIIHHBI
12.1. OcHoBHasi JuTEpaTypa

1. DOnementapusie GyHKIMU U UX rpaduku: Yuedbnoe nocoodue / I'punmmon U. 3., ['punmmon
S.C.—2011. - 52 ¢. — Pexwum moctyna: http://edu.tusur.ru/training/publications/2277

2. bepman I"H. COopHUK 32124 TIO KypCy MaTeMaTH4ecKoro aHaim3a [ DIeKTpOHHbIH pecypc]:
yueOHoe nmocobue. — DnekrpoH. qaH. — CII6.: Jlans, 2016. — 492 c. — Pexum noctymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHa.

3. AnrtonoB B.W. DnemeHTapHas MareMaTHka Jijisl IEPBOKYPCHUKA [ DIEKTPOHHEIN pecypc] :
yuebnoe nocooue / B.. Antonos, ®@.1. KoneneBuu. — Dnexrpon. gan. — CII6. : Jlanp,
2013. — 102 c. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3arJ. ¢ ’KpaHa.

4. Tlpomkun C.C. Maremaruka 111 perieHus pu3ndeckux 3aaad [ neKTpoHHbIN pecypce] :
yaeOHoe mocobue. — DnekrpoH. gaH. — CII6.: Jlanp, 2014. — 384 c. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

5. MuTemiexT-kapTa: TEXHOIOTHS H300pakeHusT nHGOpMaIuK [ DNeKTPOHHBIN pecypc] :
yuebHoe nocobue / Jlyruna H.3.—2012.-21c. — Pexum gocryna:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179

12.2. lonoJHUTeIbHAS JTATEPATypa

1. Beicmas mareMatuka Jj1s HaUMHAOMKMX (PU3UKOB B TeXHUKOB [ TekcT]: HayuyHOE m3gaHue /
4. b. 3enpaosuy, M. M. fArnom; (M.), UacTutyT Teopetudeckoit ¢pusuku uMm. JI.J1. Jlanmay. —
M.: [6.1.], 1982. - 510 c. (12K3.)

2. DneMeHTHI MPUKIIAJIHON MaTeMaTuku: YuebHoe nocobue / S. b. 3enpaosuy, A. /1. MbImkuc.
— 4-¢ u3g., crepeoru. — CII6. : Jlans, 2002. — 592 c. (5 9k3.)

3. borukos F0.A. CO0pHUK 33a/1a4 IO OCHOBAM TEOPETUYECKOM ANEKTPOTEXHHUKH [ DNEKTPOHHBIN
pecypc]: yaeoHoe mocodbwue / FO.A. berukos, B.M. 3onotaunkuii, 3.11. YepHbimes [u ap.].
— Dnekrpon. gad. — CII6.: JIans, 2011. — 390 ¢. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=703 — 3ar. ¢ skpaHna.

4. Bseaenue B (OTOHUKY B ONTHHPOPMATHKY: METOTUIECCKUE YKA3aHHS 110 IPAKTHYECKIM
3aHITHUSIM U CAMOCTOSITENIBHOM paboTe CTyAeHTOB HanpaBieHus "®oToHuKa U
ontounpopmaruka" / lllaamapos C. M., lllepbuna B. B. — 2013. — 20 c. — Pexxum nocryma:
http://edu.tusur.ru/training/publications/4108

5. Tpuxnagnas nHpopMaTHKa: MeToaMYECKUE YKa3aHUs 110 CAMOCTOSTENILHON paboTe st
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ctynenToB Hanpasienus 200700.62 - "doronuka u onronHpopmaruka" / annapos E. C. —
2013.— 10 ¢.— Pexxum moctyma: http://edu.tusur.ru/training/publications/4081

2013.— 10 c.— Pexxum nocryna: http://edu.tusur.ru/training/publications/4081

12.3. YueOHo-MeTOaH"YecKHE MOcOOHs U TPedyeMoe mporpaMMHoe oGecredeHne
IIpakmuyeckue 3anamus npoeodANICA NO Y4EOHbIM ROCOOUAM:

1. DOnemeHrapHble GyHKIUH U UX Tpaduku: YuebHoe nocobue / I'punumon W. 3., ['punmimnon
5. C.—-2011. - 52 c. — Pexwum noctyna: http://edu.tusur.ru/training/publications/2277

2. bepman I'H. C60pHHK 3a/1a4 110 KypCcy MareMaTH4ecKoro aHaiu3a [DIeKTpoHHbIi pecypc] :
y4yebHOe nocobue. — Dnexrpon. xadH. — CII6.: Jlans, 2016. — 492 c. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pl1_id=73084 — 3ar. ¢ sxpana.

3. Ipomxun C.C. Maremaruka Juis peleHus GU3HIeCcKuX 3a1ad [DIeKTpoHHsIH pecypce] :
ydebHoe nocobue. — OnextpoH. gaH. — CII6.: Jlans, 2014. — 384 c. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpana.

4. AnrtonoB B.M. DnemeHTapHas MaTeMarHka IS IIEPBOKYPCHHKA [ DJIeKTpOHHBIN pecypc] :
yuebHoe nocobue / B.J1. Autonos, ®.U. Konenesuu. — Dnekrpon. gan. — CIIOG. : Jlaub,
2013. — 102 c. — Pexum nocryna: http://e.lanbook.com/books/element.php?pl1_id=5701
— 3aru. ¢ 3KkpaHa.

Tecmogble 3a0anua npugedeHsl 8 KANcOOM U3 CnedyIouiux Y4eOHbIX ROCoOuIL:
1. Onemenrapusle GyHKIMH U UX rpaduku: YuebHoe nocodue / I'punmmon Y. D., ['punmmnon

A.C.-2011. - 52 c. — Pexwum noctyna: http://edu.tusur.ru/training/publications/2277

2. Bepman I'H. COopHuK 3a/1a4 110 Kypcy MaTeMaTH4ecKoro aHaiusa [DneKTpoHHEI pecypc]:
yuebnoe nocobue. — Dnextpon. aan. — CII6.: Jlans, 2016. — 492 c. — Pexxum nocrtyna:
http://e.lanbook.com/books/element.php?pl1_id=73084 — 3ar1. ¢ skpaHa.

3. Tlpomkun C.C. Maremaruka ajs pemeHus GU3H4ecKux 3a1a4 [ DIeKTpoHHbIH pecypc]:
yde6Hoe nocobue. — DnextpoH. gaH. — CII6.: Jlans, 2014. — 384 c¢. — Pexxum poctyma:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3arn. ¢ sxpana.

4. AwntoHoB B.U. DnemeHTapHas MareMaruka Ul IIEPBOKYPCHUKA [DJIeKTPOHHEIM pecypc]:
yuaebHoe nocobue / B.M. Auronos, ®.U. KoneneBuu. — Dnextpon. nan. — CII6.: Jlanb,
2013. — 102 c. — Pexxum moctymna: http://e.lanbook.com/books/element.php?pll_id=5701
— 3ar. ¢ skpaHa.

IIporpaMmmHoe obecneyenne -

Cucrema qucraniossoro obpasosanus MOODLE s conpoBoxaeHus

CaMOCTOSITENIBHON paboTHI CTYNEHTOB (METOUYECKHE MaTepHaIbl: TEKCTOBBIE, ay/IHO U

B Ie0(aiiIbl, HHANBH/yaIbHbIE 3aJaHus, TeCTHI M T.1.); Mathcad; Advanced Grapher;

ConceptDraw Mind Map 8 http://www.conceptdraw.com/

12.4. Ba3pl naHHBIX, THPOPMAIHOHHO CHPABOYHbIC H OMCKOBbIE CHCTEMBI
Ccpuiky ¢ caiiTa kadepbl Ha MaTeMaTUIECKHE PECYPChI U OH-TalH TPEHAKEPHI;
Baser mannsix:  http://lib.tusur.ru/category/bd/
Hayuno-o6pasoBarenpusiii mopran TYCYPa: https://edu.tusur.ru/
DnekTpoHHO-6ubIMoTeuHas cucteMa «JlaHpy», moctyn mo IP-ampecam TYCVYPa, angpec
1t paboTsl: http://e.Janbook.com/
e TlouckoBrle cucteMsl Google, Yandex

13. Marepua/ibHO-TeXHHYECKOe ofecnedeHne AN CIUIIHHBI
Bo3smoxHOCTD pa60'raTb B KOMIIBIOTEPDHOM KJlacCC H3 pacqéra OAVH KOMIIBIOTCP Ha
cryneHTa. JIeKIMOHHBIE AayIUTOPUM, OCHANIEHHBIE TEXHHKOM I  MYJIBTHMEIUMMHBIX
Mpe3eHTaluH.

14. ®oHj OLEHOYHBIX CPEACTB
@OH/I OLIEHOYHBIX CPE/ICTB IPHBECH B MPUJIOKEHUH 1.

fad” 12

15. MeTonnuyeckue peKOMEHIANNH 10 OPTaHU3AIUN U3YyYeHHU S U CUUILIHHBI
be3 pexomeHmanuii.
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Ipunoxenue 1
MUHUCTEPCTBO OBPA3OBAHMS 1 HAYKHU P®

MdeaepabHOE TOCyIAPCTBEHHOE G10MKeTHOE 00pa3oBaTe/IbHOE YUpeKIeHne
BbICIIEro NMpogeccHoHaILHOro 00pa3oBaHus

«TOMCKHWI FTOCYJIAPCTBEHHBIM YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJMODJIEKTPOHUKI»
(TYCVYP)

YTBEPXJIAIO
[IpopekTop 1o y4ebHo# paboTe
I1. E. Tposin
« LY » L 2016 .

®OH/JT OUEHOYHBIX CPEJICTB I1O YYEBHOM JUCLIUTUIMHE
MaTteMaTHYeCKHe OCHOBbI TEXHHYECKOro 00pa3oBaHus

VYpoBeHb OCHOBHOM 06pa3oBarebHOl mporpamMmMbl: bakanaspuar
Hanpasnenue  MOATOTOBKM  (CNENHATBHOCTD): 12.03.03 ®oToHHMKa H

onToMH(POpPMATHKA
[Ipodunp: OTOHHKA HEJHHEHHBIX, BOJHOBOAHBLIX M  NEPHOAHIECKHX
CTPYKTYP

dopma 00yueHHs: OUHas

®akynsrer: ®IT, DaKyabTET 3J1eKTPOHHOH TeXHHKH
Kadenpa: 11, Kadeapa 3;1eKTpoHHBIX NpHOOPOB
Kype: 1

Cemectp: 1

VyeGHblii niian Hadopa 2014, 2015 rox

3ayer: 1 cemecTp

Tomck 2016
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1 Bseaenmune

®onnx oneHouHblx cpencts (POC) sBuseTcs NPWIOKEHHEM K pabodeil mporpamme
TUCITUIIIMHBL «MareMaTiHueckie OCHOBBI TEXHMUYECKOTO 00pa3oBaHUS» U MPEICTaBIsET cO0Oi
COBOKYIHOCTb ~ KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIOBbIE 3adayd  (3adaHus),
KOHTPOJNbHBIE PAa0OTHI, TECTHI U JAP.) U METONOB MX HUCIOIB30BAHHS, MPEIHA3HAUYECHHBIX IS
M3MEpEHUs YPOBHS JOCTHKEHUS CTYACHTOM YCTAHOBJIEHHBIX PE3YJIbTaTOB O0OYUECHHUS.

®OC mno aucimmMHe «MaTeMaTHyecKue OCHOBBI TEXHHYECKOTro 0Opa3oBaHUS»
WCTIONB3YeTCS TPU TPOBEIEHUU TEKYIIEro KOHTPOJIA YCHEBAEMOCTH M TMPOMEXKYTOUHOM
aTTecTalluu CTYJCHTOB.

[lepedenp 3aKpeIUICHHBIX 3a JIUCHUIUIMHOW (MPAKTHKOW) KOMIIETCHIIMM TIpPUBEACH B

tabmure 1.
Ta6auna 1 — [lepeyeHb 3aKpenUIeHHbIX 32 AUCHUIIJIMHONA KOMIeTEeHIUI

Kon d®opMyIHpOBKa Jtanbl GOPpMUPOBAHNUS KOMIIETEHIIUN
KOMIICTCHII MU

IIK-1 CNOCOOHOCTH K aHAJIU3Y JIOJKeH 3HaTh: LIEJIM U NIEPCIEKTUBBI PA3BUTHS
MOCTABJIEHHOM 3a1a4i | (JOTOHUKH U ONTOUH(OPMATUKY; 3a4a4H 00IaCTH
Hcc/1e10BaHuii B (OTOHUKY ¥ ONTOMH(POPMATHKH U MPUMEHSIEMBIC K UX
o0sacTH GOTOHUKH U aHaJI3y OCHOBHBIE OIPEENICHUS U TEOPEMBI Kypca
ONTOUH(OPMATHKH MaTEeMaTHKH CPEIHEH IIKOJIbI, OCHOBBI MAaTEMaTHUECKOTO

aHayu3a ¥ JudepeHIMaIbHOro HCUUCICHUS CKaIIpHOR
(YHKIMM CKaJIIPHOTO apryMEHTa; OCHOBBI KOMILIEKCHOT'O
aHaJu3a;

JlomkeH yMeTh: MaTeMaTU4YECKU aHAIU3UPOBATh
MIOCTABJICHHYIO 3a/1auy UCCIIEIOBaHUS B 00JIACTH
(hOTOHMKHU M ONTOMH(OPMATHKHU: pPEelIaTh CUCTEMBI IBYX
U TPEX JIMHEWHBIX YPABHEHUH, PEIlIaTh HEPABEHCTBA,
CTPOUTH rpauKu IEeMEHTapHbBIX (PYHKINI 1 ONUCHIBATh
IUIOCKHE 00JIaCTH, ONIEPUPOBATh C AJI€MEHTApHBIMU
(YHKIMSIMH; KOMIUIEKCHBIMH IepeMeHHbIMU. [IpuMeHsTh
MIPOU3BOHBIE K HCCIIETOBAHUIO (QYHKIIHIA;

JlomkeH BlIaJIeTh: HaBbIKAMU MaTeMaTH4ECKOIO
aHaJM3a MOCTaBICHHOM 3a7jauy HCCIIEI0BaHus B 00J1acTH
(hOTOHUKH ¥ ONITOMH(GOPMATHUKH: BIIaJICTh
anreOpanyecKuMH onepausIMy; METOIOM PELICHHUs
anreOpandecKnX ypaBHEHHM, dJIEMEHTAMH BEKTOPHOM
anreOpsl ¥ €€ MPUMEHEHUSIMH, TOHATUSAMH (DYHKIIUH,
KOMILJIEKCHOM TIEPEMEHHOM, MPOU3BOAHOMN U €€
IPUIIOKEHUSIMHU.
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OIIK-2 | Cnoco0HOCTH JomkeH 3HaTh: WH(DOPMAIMOHHBIC, KOMIIBIOTEPHBIC U
OCyHIIECTBJISATH MOUCK, | CETEBbIE TEXHOJOI'MM TOMCKAa, XpaHEHMs, OOpabOTKU U
XpaHeHHe, 00padOTKY M | aHanmu3a HHGOpMAIMM W3 PA3UYHBIX HCTOYHHUKOB U
aHa;mn3 nHopManuu CHOCOOBI ee Tpe/ICTaBIEHuUS,

U3 pa3HYHbIX JIoIDKeH yMeTh: OCYIIECTBISTh MMOMCK HH(OPMAIHH C
HCTOYHHKOB U 6a3 UCTIOJIb30BaHUEM PA3JIMYHBIX HH()OPMAIIMOHHO-
JAHHBIX, MPEJACTABJATH | IOUCKOBBIX CHCTEM; 00paboTarh, HaNMcaTh U
ee B TpedyeMoM BBICTYIIUTH C TPE3€HTAlEeN Pe3yabTaTOB U3bICKAaHUI Ha
dpopmare ¢ MPEIJIOKEHHYIO TEMY;
HCI0JIb30BAHHEM JloKeH BIajgeTh: HaBbIKaMU PaboTHI C pedepaTUBHBIMU
HHGOPMALMOHHBIX, KypHaiIaMmu, ¢ OMOIMOTEYHBIMU KaTaJIOraMU U
KOMNbIOTEPHBIX H KapTOTEeKaMH; HaBBIKAMHU OMOIMOTpaHUIecKoro noucka
ceTeBbIX TEXHOJIOT U C HMCIIOJIb30BAHNEM 3JIEKTPOHHBIX KaTaJIOTroB OMOIHOTEK,
o6ubnuorpaduyeckux 6a3 TaHHBIX U PECYPCOB OTKPHITOTO
WuTepHeTa mo Temam 3aad uCCieJOBaHUi B 001acTH
(OTOHUKHU ¥ ONTOMH()OPMATUKH.
2 Peanu3zanusi KoMneTeHIUii
1 Komnerennus OIIK-1

IIK-1: Cnioco6HocTh K aHaIM3y MOCTABJIEHHON 321a4M MCC/IEI0BAHUI B 00J1aCTH

¢oronnku u onrtonHpopmaTuku

st bopMupoBaHHS KOMITETEHIIMM HEOOXOJUMO OCYIIECTBHUTH DSII DTAloOB. JTallbl
(hopMUpOBaHUS KOMIETECHIIUU, MPUMEHSEMbIE IJIs 3TOTO BHUABI 3aHATUA M UCIOIb3yeMbIe
CpEeICTBA OICHUBAHUS TPEICTABICHBI B TAOIHUIIE 2.
Tabauna 2— Iranbl (OPMUPOBAHUA KOMIIETEHUIMU U UCIOJIb3yeMble CPe/ICTBA OLlEeHUBAHUA

1. CocraB 3HaThL YMeTh Baanerns
Conep:xanne 3HaeT Ha ypOBHE YMmeer Bnaneer
ITANoB MIpeICTaBICHUS MaTeMaTHYeCKU MIEPBUYHBIMH
(17871 aHaJIM3UpPOBaTh HaBBIKAMU
NEePCIEKTUBbI MIOCTaBJIECHHYIO MaTeMaTH4YeCcKOro
pa3BuTHs (POTOHMKM | 3a1ady UCCIEIOBaHUS | MCCIECIOBAHUS
u B 00s1acT (DOTOHUKH MPUKJIAHBIX 3319
onTouHpOpMaTHKH; | W onToMH(POpMaTUKH | B o0nacTu
XapakTepHbIE 3Tanbl | Ha ypOBHE (GOTOHUKY U
MaTeMaTH4YeCcKOro HaAyaJIbHOTO aHaNlu3a: | OMTOMH(OPMATUKH,
MeToza pelaTb CUCTEMBI CIOCOOHOCTBIO K
WCCIICIOBAHHUS IBYX M TPEX 0000111eHuIO,
3aja4y 00JacTu JIMHEWHBIX HaBBIKOM JIOBE/ICHUS
(boTOHUKH H YpaBHEHHH, peliaTh peleHus 3a/1auu J10
ONTONH(pOPMATUKU HEpPaBEHCTBA, MIPAKTUYECKH
Y TIPUMEHSIEMBIH K CTPOUTH TPAPHKH MIPUEMIIEMOTO
UX aHaJIN3y 3JIEMEHTAPHBIX pe3ynprara — 4ucia,
MaTeMaTu4eCcKuit byHKIMI 1 rpa¢uka, TOYHOTO
anmapar OIUCBIBATh IUIOCKHE KaueCTBEHHOI'O
o0Oiacry, BBIBO/IA.
OIepHUpOBATH C
AIIEMEHTAPHBIMHU
byHKIUAMH, C
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KOMIIJICKCHBIMHA

MIEPEMEHHBIMU,
MIPUMEHSATD
IIPOU3BOJIHBIE K
HCCIICOBAHUIO
(yHKIIUH.
Bujaebl 3ansarui o Jlekmuu; e [IpakTnueckue e [[pakTrueckue
° HpaKTI/IquKI/Ie 3aHATUA, 3aHATUA,
3aHATHUSA, e BrinonHeHue e [ pynnoBsie
e [pynnossie JIOMAIIHETO KOHCYJIBTAIUH;
KOHCYJbTallu1 3a/laHust; e CamocTosTenpHas
e (CamocrosTenbHas paboTa CTyIeHTOB
paboTa CTyIeHTOB
Hcnoab3zyembie e Tecr; e Tecr; e OrtBeT Ha
cpeacTsea e BrimonHeHue e Odopmiienue MIPAKTHYCCKOM
OLCHUBAHMS JIOMAaIIHero JIOMAIIIHEro 3aHATUY,
3aaHUS; 3a1aHUS; e BrinonHeHue
e Pedepar; e HuremnekT-kapTa JOMAIIHETO
e lHTennekr- e 3ayer 3a7laHus,
KapTa o Tecr;
e 3ager e lnTemnexr-
KapTa
e 3ayer

O6HH/IC XapaKTCPpUCTUKHA IoKa3areiaeH u KPHUTCPUEB OLUCHHUBAHUA KOMIICTCHIIMM HAa BCECX

JTarnax MnpuBeJeHbI B TabmuIe 3.
Tadanna 3 — O0mue XapaKkTepUCTHKH MoKa3aTeeil 1 KpuTepueB OlleHUBAHUSA

IToxa3zarenu n

3HATH YMmeTh Baanersb
KpPUTEPHH
Obnanaer O6nanaer nuamna- Kontponupyer
(haKTHUECKUMU U 30HOM paboTy, MPOBOIUT
TEOPETUIECCKUMHU MPAKTHYECKUX OIICHKY,
OTau4HO 3HAaHUSIMH B YMEHUH, COBEPILIEHCTBYET
(BBICOKHIT npenenax TpeOyeMbIX 1Jist NefcTBUs PabOTHI
YPOBEHB) u3y4aeMoi o0lacTi | pa3BUTHUS TBOP-
C TIOHUMaHUEM YECKUX PEIICHHIA,
TpaHUII abcTparupoBaHus
MIPUMEHUMOCTH npobiiem
Obnanmaer
beper
JMana3oHOM
3HaeT (axTsl, OTBETCTBEHHOCTb 32
MPAKTUICCKUX
MIPUHITUIIBI, - 3aBepILIeHHE 33/1a4 B
Xopomo (6a30BbIi | Tporeccsl, oOmIHe ™ ’ HUCCJIEIOBaHUU
TpeOyeMbIX IS ’
YPOBEHb) TIOHATHUS B MpUCIIOCcalINBaET
pereHusI
npezenax CBOC TMOBEJICHHE K
. OTIPEICIIEHHBIX
M3ydaeMoit 00s1acTi 00CTOSATETLCTBAM B
npo0seM B 001acTH
pelIeHr: mpoodIeM
MCCIICIOBaHUS
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YinoBiaeTrBopuTeib
HO (IOPOroBbII
YPOBEHb)

O6namaer
0a30BBEIMH OOIIMMHU
3HAHUSAMU

O6nanaet
OCHOBHBIMH
yMEHUsIMH, TpeOye-
MBIMH JUTS
BBITIOJTHEHUSI
HPOCTHIX 33124

Pabotaer npu
IPSIMOM
HaOJIIONEHU U

cDOpMy.l'II/IpOBKa IoKaszareie u KPpUTCPUCB OLICHUBAHUA JaHHOW KOMIIETEHIIUHN

npuBeieHa B Tabnuiie 4.
Tab6auna 4 — [oka3zarejim 1 KPUTEPHH ONEHUBAHUS KOMIIETEHIIHM HA 3Tamax

IToxa3aresaun n

PA3TUYHBIX NOOX0008 K
PeUeHUI0 3a56/1eHHOU 8
80NPOCe UM 3A0AHUU
npooIeMamuxi,
Mamemamuyecku
000CcHO8bI8ACM 8bIOOD
Memooa u niau
peuienus 3a0ayu

3narn Ymvmernb Baagers
KpUTEepUH
Ormmano ® omeem no onpocy unu | ® c60000HO ©c60000H0 61a0eem
(BBICOKMI 3a0anuio npumensiem OCHOBHBIMIL
YPOBEHB) apeyMeHmupoBanHulll, MemoOvl peuleHUs. NOHAMUAMU,
Jlo2udecKu 3a0ay 8 meopueil,
8bICTPOCHHDLIL, HEe3HAKOMbIX HeobX00UMbIMU
NOJIHbILL cumyayusix; 0151 0OBACHEeHUS
® Demoncmpupyem ® ymeem AGNeHUlL;
3HAHUE OCHOBHO20 MamemamuiecKu egiladeem ymenuem
cooeporcanus 8bIPAdCAmMb U VCMAaHasIueams
OUCYUNTIUHBL U €20 apcymenmupo- Mmedicnpeomemrivle
NeMEeHmMO8 8 6AHHO U 8Hympu-
COOMBEMCINEUIL C 00Ka3bI6AMb npeomemuble Ces3U
NPOCTYUaHHbIM mMamemamuyecKkue MeAHCOY
JIEKYUOHHBIM KYPCOM U ymeeporcoeHus. cobbimuamu,
¢ yuebnotl obvexmamu u
aumepamypou; ABNCHUAMU,
® 8b1800bL
0oKazameinbHbl,
npUBOOUm NPUMepbl;
® demMoHcmpupyem
CnoCcoOHOCMb K
ananuzy u
CONOCMABLEHUIO
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Xopomo ® 0OOCHOBAHHO, HO C ® npumeHsem ® KPUMUYECKU
(0a3oBbIil owubKamu, Komopovle Memoovl ocmbicugaem
YPOBEHB) cam drce u ucnpagisem, peutenusi 3a0ay nonyuenHble
uznazaem 6 HE3HAKOMbIX 3HAHUSL,
mamemamudecKui cumyayuax, e cpaghuyecku
mamepuan, ® Yymeem uuinocmpupyem
® cmpoum o2udecku KOppeKmHo sa0ay
CBS3aHHBLU Omeen, geipdasicans u
UCNONb3YS. NPUHAMYIO apeymenmupo-
HAYYHYIO 8anHo
mepMuHono2UI0; 000CHO8bI8ANMD
® npumeHsem 6 omeeme NOMONHCCHUA
00w enpuHAmyIo 8 npeoMemHot
HayKe 3HaK06o- obnacmu 3HanHus
CUMBOILHYIO CUCTEMY
VCI0BHBIX
0003HaueHuUll;
® apeymenmupyem
8b100p Memooa
peuterus 3a0ayu
YnosuerBopu- | e yziacaem mamepuan ® ymeem pabomams | ® gnadeem
TeJIbHO HeNnoiHo u donyckaem €O CNPAasoyHoll mepmuHono2uel
(moporosblii HEeMOYHOCMU 8 aumepamypou; npeoMemHuo
YPOBEHbB) onpeoenenuy NOHAMUIL | ® yyeem GbINOIHAMb obnacmu 3HaHus;
unu hopmynupogxe 6ce HeoOxooumbvle | ® cnocoben
npaeu, onepayuu KOPPEKMHO
® cyorcoenus He 2yboKue (Oeticmeus); npeocmagumay
U HeOOOCHOBAHHbIE; e donyckaem 3HAHUL 8
® 3ampyonsaemcs OWUOKU; Mamemamu4eckoll
npueecmu c6ou ® yueem gopme
npumepbl; npeocmasisime
® 3HAem OCHOBHbLE pe3ynomamol
Memoobl peueHUs. ceoell pabomul
MUNoBvIX 3404y
2 Komnerenuus OIIK-2

OIIK-2: cnocoGHoCTh  OCYyIIECTBJATH NOMCK, XpaHeHHe, 00PabOTKY M aHAJIH3
HH(pOpPMALMHU U3 Pa3JIMYHbIX HCTOYHMKOB U 0a3 JaHHBIX, NPEACTABIATH ee B TpedyeMoM
(¢opmare ¢ ucnonb3oBanneM HHGPOPMALMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOIOTHH

Jnst  hopMupoBaHHsS KOMIIETEHIIMM HEOOXOJUMO OCYIIECTBHUTH DS ITAlOB. TaIlbl
(hOpMUPOBaHUS KOMICTCHIIMH, MPUMEHSICMBIC JUII JTOTO BHJBI 3aHATHH M HCIOIb3yeMbIC
CpEeICTBa OLIECHUBAHUS MPEACTABICHBI B TAOIUIE 5.

Tab6auna 5— Itanbl (opMHPOBAHUS KOMIETEHIIHN W UCTIOJIb3yeMble CPEICTBA OLEHUBAHUSA
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2. ;:;)CT 3HaThL YMmeTh Baaners
Conep:xa- 3Haer Ymeer Brnaneer
HHe ITanoB | MH(OpPMAIMOHHBIE, | OCYLIECTBIATH MOUCK, HaBbIKAaMU pabOTHI C
KOMIIBIOTEPHBIE U XpaHeHue, 00paboTky 1 | pedepaTHBHBIMH
CETEBBIC aHanu3 MHPOPMALIUU U3 | JKypHaJIaMH, C
TEXHOJIOTUH Pa3TUYHBIX UCTOYHUKOB | OMOIMOTCUHBIMH
MOKCKA, XPAHEHUS, u 06a3 NaHHBIX; yMeEeT KaTajoramu u
00paboTKu U UCIOJIb30BaTh KapTOTeKaMH; HaBbIKaMU
aHam3a BO3MOKHOCTH oubnurorpaduyeckoro
nH(pOpMaNUU U3 BBIYHCIIUTEITLHON MIOKCKa C
Pa3ITUYHBIX TEXHUKH U UCIIOTB30BaHUEM
HMCTOYHHUKOB U MIPOTPaMMHOTO AIIEKTPOHHBIX KaTaJOroB
crocoOsI ee obecrnieueHus mpu o6ubnmorex,
MIpeICTaBICHUS 00paboTke pe3yabratoB | Oubnuorpadpuyeckux 0a3
pelieHus 3aaa4d JIAHHBIX U PECYPCOB
HAyaJIbHOTO OTKphITOrO MIHTEpHETA 110
MaTeMaTUIEeCKOTO TeMaM 3ajiad
aHanuza, ymeer UCCIIeIOBaHM B 001acTH
opopMIIATh pe3ynbTaThl | (GOTOHHMKH U
BBITIOJTHEHHOHN pabOThI B | ONTOMH(OPMATHKH,
MeYaTHOM U BJIAJICET YMEHUEM
AJIEKTPOHHOM BHaX, o0paboTrarp, HamUCaTh M
COCTAaBJIATH IIOJIHOE BBICTYIIUTH C
ONHCAaHKE PEIICHUS npe3eHTanuei
MaTeMaTU4EeCKOU 3a1a4u | Pe3yabTaToOB U3BICKAHUI
¢ 000CHOBaHUEM Ha TPEVIOKEHHYIO TEMY.
[IOCJIEZIOBATENBHOCTU
XOJIOB PELICHHUS C LIEbI0
Oymymmx yMeHui’
MOJIrOTOBKH
MH(POPMALMOHHBIX
JAHHBIX 151
COCTaBJIEHUS 0030pOB,
OTYETOB U IPyron
TEXHUYECKOU
JIOKyMEHTAIU!
o Jlexkmuu; o [[pakTHueckue 3aHATUSA;
e BrmonHenue
Bl e [IpakTnueckue TOMALIIHETO 38 A HIS: e [ pynrmoBsbie
. 3aHATHUSA, ’ KOHCYJIbTAIINH,
3aHATHIH e CamocrosTenpHas
e [’pynmnoBsie e CamocrosiTenbHast
paboTa CTyIeHTOB
KOHCYJbTallu1 paboTa CTyIeHTOB
Hcnonn- e Tecr; e Tecr, e OrtBeT Ha
3yeMbI€ e Brimmonnenue ° O(bopMneHHe MPaKTHUYCCKOM
cpeacrsa JOMAIIIHETO JOMAaIIHEro 3aJaHus; 3aHATHUH,
OlLlEHHBA- 3a/1aHus; e Pedepar; » Pedepar;
HHs e Pedepar; e KoHcrekr e llHTe/mIeKT-Kapra,;
e Uuremnexr- CaMOCTOATENBHON e 3auer
KapTa,; paboTHI,
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e 3auer °

HNHuremiexT-kapra;
e 3auyer

OOmme XapakTepHCTHKH MMOKa3aTele U KPUTEPUEB OIICHUBAHUS KOMIICTEHIIMH Ha
JTarnax MpuBEJCHbI B TAOIUIIE 6.

Tadauna 6 — O0mue XapaKkTepUCTHKH NoKa3aTeeil 1 KpUTepueB OlleHUBAHUS
KOMIIETEHIINH 10 3Tanam

BCECX

IToka3aresun n

3HarTh Ymerb Baaners
KpUTEepHHU
Obnanaer Obnanaer auamna-
(bakTHUECKUMU U 30HOM
TEOPETUUECKUMU IIPAKTHUYECKUX Kontponupyer
O1iauyHo 3HAaHUSMH B YMEHUH, paboty, IpOBOAUT
(BBICOKMH npeaenax TpeOyeMbIX IS OLICHKY,
YPOBeHBb) u3yyaemoi ob1acTu | pa3BUTHUS TBOP- COBEPUICHCTBYET
C IIOHUMAaHUEM YECKHUX PEIICHU, neicTBUs paboThI
I'paHUIl abcTparupoBaHus
IPUMEHUMOCTH npobiiem
Obnamaer
A beper
JMara3oHOM
3HaeT (QaxTsl, OTBETCTBEHHOCTH 3a
IIPAKTHYECKUX
TIPUHITHTIEI, - 3aBeplIeHHE 3a/]1a4 B
Xopomro (6a30BbIif | Tpolecchl, 00IIre ™ ’ HCCIIE[I0BAHNH,
TpeOyeMbIX 1Jist
YPOBeHBb) MOHSITHS B MpHUCIIOCadInBaeT
pereHus
npenenax CBO€ MOBEACHHE K
. OIIpEIETIEHHBIX
H3y4aemMoi oomactu 00CTOSTEIHLCTBAM B
po0seM B 001acTH
peleHnu mpooiaem
UCCIIEIOBAHUS
Obnanaer
OCHOBHBIMH
Vnosiaerpopureanr | Obnamaer PaGotaeT npu
. YMEHUSIMH, Tpedye-
HO (IIOPOroBbII 0a30BBIMH OOILIUMHU MBIMT U151 MPSMOM
YPOBeHBb) 3HAaHHUAMH HaAOIOIeHUN
BBITTOJTHEHUS

MPOCTHIX 3a]1a4

@opMynHpOBKa TMOKa3aTejaed W KPUTEPUEB OIECHUBAHUSA JAHHOW KOMIIETCHIUHU
npuBeceHa B Tabnuie 7.
Ta6auna 7 — [Moka3arejn U KPpUTEPUU OLIEHUBAHUSI KOMIIETEHIIHM HA ITANax

IToxa3zareau n

3HaThL YMmeTh Baagern
KpUTepUH
Oriauyno ® crmanoapmubie_ ® c800O00HO ®6 cosepuleHcmee
(BBICOKMIA 0a3vl OAHHbIX, OpueHmupyemcsi 6 enadeem
YPOBeHBb) uHpopmMayuoHHo HAYYHBIX U NOHAMUAMU,
CnpagoyHvle U MamemamuyecKux uoesmu,
nouckogule UCTMOYHUKAX Memooamu,
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cucmemowl,

ungopmayuu;

® 1PABUILHO
8bINOIHSEM
PUCYHKU,
yepmeoxcu,
epaguxu,
conymcmsyoujue
omeemy;

® crmpoum
Mamemamuyeckue
u
ungopmayuonHvle
mooenu,

® Haxooum
onmuManbHvle
nymu peueHust
nOCMABIEHHBIX
3a0au,

® paszpabamvisaem
aneopumm
peuienus 3a0ay;

CBA3AHHBIMU C
OUCYUNTUHAMU
@yHoamenmanvHol
Mamemamuxu ¢
Yenvlo BblAGIeHUs
npoodIemMHol
cumyayuu,

egnadeem ymenuem
evlO0Opa
ungopmayuu u3
PA3TUYHBIX
UCTOYHUKO8 C
yenvio
000CHO8aAHUSA
Memooa peueHus.
MamemamudecKux
3a0adu,

ey Meem YyemKo
Gopmynuposams
pe3yibmamol
peutenus 3a0ay
uccnedo8amus ¢
VKA3aHUeM Ux
meopemuyeckozo u
NPaKmuyecKo2o
3HAYeHus,

egnadeem
CnoCcoOHOCMbIO
AHATU3UPOBATND,
CUHME3UPOBAMb U
KpUumuyecku
pe3romMuposams
uHgopmayuio
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Xopomuro (0a30BbIit

® donyckaem

® npumersiem

e graoeem

YPOBEHb) HebobUUe Memoowl Pa3HbIMU
npooenvl, He peuierus 3a0ay cnocobamu
uckasusuiee 6 HE3HAKOMbIX npeocmaeieHus
Mamemamuyeckoe cumyayusx; ungpopmayuu
cooeparcanue ® ymeem (ananumuyeckoe,
omeema KOPPEKMHO epaghuueckoe)

® cmpoum svipasicams u ®  Kpumuuecku
JlocuyecKu apeymeHmupo- ocmbleugaem
CBA3AHHBIU BAHHO nonyuenHble
omeem, UCNob3ys 0060CHOBbIBAMD 3HAHUsL,
NPUHAMYIO Mamemamuyec-
HAYYHYIO KYIO
MEPMUHOTIO2UIO; ungopmayuio
® npumensiem 8
omeeme
00WEeNnPUHAMYIO 8
HAayKe 3HAK0BO-
CUMBOILHYIO
cucmemy
VCIOBHBIX
0003HaueHull;
® apeymenmupyem
8b100p Memooa
peuieHus 3a0ayu

YaoBieTBOPUTEIb | ® cooepoicanue ® ymeem pabomams | ® QOnyckaem

HO (IIOPOroBLIH uznazaem CO CNPAasoyHoll owuoKU 8

YPOBEHb) @pazmenmapHo, Jaumepamypou, Ho Mamemamuyeckoll
He 6ce20a NOUCK MEePMUHONI02UU,
noc1e008amenbHo; ungopmayuu yepmeortcax,

® noxazvleaem npogeoex BbIKIIAOKAX, HO
0bwee noHumanue He2ny0b0Ko U ucnpasisiem nocie
eonpoca; HeNnoiHo; HAB0OAWUX
® 3HAem OCHOBHble ® ymeem 80NpOCO8
Memoovl peuieHus: npeocmaenimo npenooasameins
MUnoevIx 3a0ay pe3yibmameol ® gradeem
ceoell pabomut, HABbIKAMU
® yMeem npuMeHsmo | Peuenus munosblx
Ha npakmuke Mamemamuyeckux
OCHOBHblE 3a0ay
Memoovl
obpabomxku u
aumanusza
Mamemamuyeckoul
U Hay4HoU
ungopmayuu
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3 TunoBbie KOHTPOJIbHbIE 32IaAHU S
Jis  peanu3any  BBIMICTICPEUUCIICHHBIX 3aJad OOYyYeHHsI HCIIOJB3YIOTCS THIIOBBIE
KOHTPOJIBHBIC 3aJaHus WM HWHBIC Marcpuallbl, H€O6XOZ[I/IMBI€ JJIs1 OHEHKH 3HaHPII>i, YMeHHﬁ,
HABBIKOB U (MJIM) OTIBITA JICATEIIBHOCTH, XapaKTEPHU3YIOIINX Tarbl (JOPMHUPOBAHUS KOMIICTCHITHIA
B IIPOIIECCE OCBOCHUS 00pa30BaTEIbHON MPOTPAMMBI, B CIICAYIOIIEM COCTaBE.

Tecr:
1. T'paduxu u cBoOCTBA 3TE€MEHTAPHBIX (PYHKIUHA.
2. OCHOBBI BEKTOPHOI anreOpshl.
3. KomruiekcHble uncna.
4. TlpousBomHas.

Ipumep mecma na memy «I paghuxu u ceoticmea s3nemeHMapHuIX QYHKYULLY

1. 3anummuTe GyHKIIMOHATBHYIO 3aBHCUMOCTh CHIIBI F B3aUMOIEHCTBUS ABYX

MEKTPUICCKUX  3apsyioB €1 M €2 OT BEJIMYUHBI I PACCTOSHUSA MEXKTY HUMH.
2. W3oOpa3ute obmacts Ha maockoctu XOY, onumuTe 001acTh B AEKAPTOBBIX KOOPIUHATAX

y=Xx
D:{y = 2x,
x=2.

3. Uzobpasute obnacte Ha mmiockoctu XOY, mepeiinnTe K MOMSPHBIM KOOpIUHATAM,
OITHILINTE 00/IaCTh B MOJIAPHBIX KOOpAWHATAX
. {xz +y? =4x
X2 +y%2 =4y

IIpumep mecma na memy « OcHOBbL eKMOPHOU An2eOPbl »

1. Haiitu paBHOzeHCTBYIONIYIO IBYX ciil F1 1 F,, Mogynmu koTopbix paBHsl |[Fi| =5, |Fa| =
7, yron mexny Humu 0 = 60°. OnpeaenuTb Takxe yribl o 1 f, 00pa3yemble
paBHOACHCTBYIOMmEH ¢ cunaMmu F1 u Fa.

2. Jana cuna F= (3,4, -2) u touka ee npuioxeHus A(2;—1; 3). HaliTu MOMEHT CHJIBI
OTHOCHTEIIFHO Hadajia KOOPAWHAT U YITIbI, COCTABIISIEMbIC M C KOOPAWHATHBIMHU OCSIMHU.

3. Cuna F =(5,-3, 9),npunoxena k Touke A(3;4;—6). Beruncaure paboty cuisl F B ciyuae,
KOTJIa TOYKA €€ TPUIIOKEHHS, JIBUTAsICh MIPSIMOJIMHEIHO, TIepeMeniaeTcsi B TOUKy B

(2;6;5).
Ilpumep mecma na memy « KOMILJIEKCHBIE YHCIIA»

1. Haiigure Im((2+3i)(4+5i)).

2. 3anummre KOMIUIEKCHOE YHCIIO Z = 4 — 2+ [ B MMOKa3aTeJIbHOH opme.
3. Pemmrte ypaBHenue z2+ 4z + 8 = 0. Kopnu ypaBHeHHUs 3aIMLIUTE B aarebpandeckoit

bopme.
4. ]Jlan Tok B KoMIUIeKCHOU (hopme [ = 3 — 4 . HannmuTe ypaBHEHHE TOKA.

Ilpumep mecma na memy «IIponzBoaHasi»

23
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1. 3anumuTe TabNMIly IPOU3BOIHBIX
2. KonmdecTBO 3/IEKTpHYECTBA, MPOTEKAOIIEE Yepe3 MPOBOAHUK, HaunHast ¢ tr=0, 3amaHo
sakonoM Q(t) = 1+ 3t + t2. Haiinure cuily Toka B KOHLE BTOPOl CEKyH/IBI.

3. Haiinurte nponsBonnyto GyHKIUN

er

1 =
)y4x

2) f(x)=4ctg’x+8Insin x
1
3) f(x)=3"%
KoHTposbHas padoTa: He npemycMoTpeHo

KostokBuyMm: He npeaycMorpeHo

Pegepar:
Temsl pedeparon
Ontuyeckue 1 MUKpPOBOIHOBBIE METaMaTepHaIbI.
Henunelinbie MeTaMaTepuaisl.
Mertamarepuaisl B MEUIMHE.
Onrtuyeckre HAaHOAHTEHHBI.
Onrtuyeckue TOMOJIOrHYECKUE U30ISTOPHI.
Conneunsle Oatapen. [TOKpBITHS 17151 TOHKOTIICHOUHBIX COJTHEUHBIX Oarapeil.
CynepinH3bl.
Mertamarepuaibl Ha OCHOBE TpadeHa.
I'unep6onuyeckue MeTamarepuasbl.
. MeranoBepxHocTH.
. [fpuxnagnas uapopmaruka B UHGOPMALIMOHHOM cdepe.
. IHTENNeKTYyanbHble  CUCTEMBI B 0oONacTé  0OpabOTKM  WM300pakeHWH U
KOMIIBIOTEPHOT'O 3PEHUS.
13. OnTuveckue KpUCTaILIbL.
14. DnexTpo-, MarHUTO- U HEJIMHEHHO-ONTUYECKHUE MaTepUabl.
15. JlazepHble, ronorpaduueckue u GpoTopedpakTUBHBIE MATEPUAIIBI.
16. ®oToxpoMHbBIE MaTepHAIIbI.
17. CoBpemeHHbIe METO/BI M MPUOOPHI UCCIIEAOBAHUS ONTUYECKUX MaTepPHAIIOB.
18. JIazepHasi, 2IEKTPOHHO-TTy4YeBasi U HOHHAasi 00pabOTKa ONTUYECKUX MaTepUasIoB.
19. BontHOBOTHAST (DOTOHHKA.
20. MUKpOOITHKA.
21. HarooTOHMKA M HAHOIIA3MOHHKA.
22. OnTUYecKoe U Ta3epHOe IPUOOPOCTPOCHHE.
23. OnTryeckre MOKPHITHS U TOHKUE TUICHKH.
24. CencopHas (OTOHHKA.
25. CeeTomM3Iry4aronye AUOb! M TIOMUHO(POPHBIE MaTepHAIIBI.
26. UndpakpacHas GoToHHKA.
27. buomMeuuuHCKAasK ONTHKA.
28. OnTHyecKkue M KBAaHTOBBIE TEXHOJOTUU CBEPXOBICTPOM Mepeaaud M 3arucu
nHpopmaIuu.
29. OnTHueckue CUCTEMBI HCKYCCTBEHHOI'O MHTEIJIEKTa u
CBEPXOBICTPOACHCTBYIOIINE ONTUYECKUE ITPOLIECCOPBI.
30. MudopmannoHHbIe ONTUYECKUE CUCTEMBI.

©CoNooA~WNE

el =
N R O
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31. OnTuyeckue CUCTEMBI 3alIUCHU, XPAHEHUS U OTOOpaKeHUS MHPOPMAITIH.
32. Onrnyeckre JIMHUA CBA3HU.

33. O6paboTka nH(pOPMALIUN ONITHYECKUMHU METOAAMH.

34. deMTOCEKYH/THAS OTITHKA.

35. Onrryeckas THAarHOCTHKA OMOMEINIIMHCKUX OOBEKTOB.

Kpurepun onenuBanus:
1. TloaroTtoBka u HammcaHue pedepara.
e OOnem pedepara — He Menee 10 cTpanull, HO He Oonee 15.
e OO0s3arebHO UCTIOIB30BaHUE HE MEHEE 2 POCCHUCKUX U HE MeHee 3 3apyOeKHBIX
MCTOYHHKOB, OTYOJIMKOBAHHBIX 32 mocieanue 10 ner.
e (OO0s3aTenbHO UCTIONB30BAHKE AIIEKTPOHHBIX 0a3 AaHHbIX Google.
2. Tlpomemypa 3amuThl pedepara: OreHKa TEKCTA MPETIOAABATEIICM.
Kputepuu onieHnBanus:
® COOTBETCTBUE COJEPKaHUS 3asBJICHHON TeMe, OTCYTCTBHE B TEKCTE OTCTYIJICHHH OT TeMBbI
— 1 Gam;
®  COOTBETCTBHE IIENIAM U 33aJja4aM JTUCUUIUTMHBI — | Ga;
® KOPPEKTHOE M3JI0KEHUE CMBICIIa OCHOBHBIX HAYYHBIX UCH, UX TEOPETUYECKOE
000CHOBaHME U 00BsCHEHME — 2 0asia;
®  JIOTUYHOCTH M MMOCJEI0BATEILHOCTD B M3JIOKEHUU Marepuana — 1 6an;
e  CIOCOOHOCTH K paboTe ¢ MUTepaTypHBIMU UCTOUHUKaMU, IHTepHEeT-pecypcamu,
CIIPAaBOYHOM ¥ SHIMKJIONEINYECKOM uTeparypoid — 1 6am;
e 00bEeM UCCIIeIOBAHHOW JIUTEPATYPhl U APYTHX UCTOYHUKOB HHpopManuu — 1 Gan;
®  CcrocoOHOCTb K aHAJIN3y U 0000IeHII0 HH(OPMAIIMOHHOTO MaTepHalia, CTeNIeHb
MOJTHOTHI 00630pa cOCTOsIHUSL Botipoca — 1 Gai;
e  yMEHHE U3BJIEKATh HH()OPMAIIHIO, COOTBETCTBYIONIYIO TIOCTABICHHON IENH, 1
nepepacnpeneniats napopmaiuio — 1 6amr;
® TPaBUIHHOCTH OPOPMIICHHS (COOTBETCTBUE CTAHAAPTY, CTPYKTypHAs YIOPSIOYCHHOCTb,
CCBUIKH, [IUTAThI, TAOJUIIBI M T.1.) — 1 Oan.
3. TloaroroBka ¥ BBICTYIUICHHE C YCTHOM Mpe3eHTanuel no Marepuaiam pedepara.
e Bpewms npesenranuu — 10-15 MunHyT.
e (Os3arenbHO OTPaKEHUE OCHOBHBIX JaHHBIX, U3JI0KEHHBIX B pedepare.
4. Tlponenypa OLIEHKH: BBICTYIJICHUE C YCTHOM Mpe3eHTalllel MaTepuainoB pedepara ¢
MOCIIENYIOIIUM TPYIIIOBBIM O0CYKIEHHEM.
Kputepuu onennBanus
® COOTBETCTBHE CONIEPKaHUsI IMPE3CHTALMU MaTepraiaM pedepara - 2 6ana;
® KOPPEKTHOE M3JI0)KEHUE CMBICTIAa OCHOBHBIX HAYYHBIX HJICH, UX TEOPETUYECKOE
o00cHOBaHUE M 00bsCHEHHE — 2 0Oallia;
®  JIOTUYHOCTH U MOCJEeI0BaTeIbHOCTh B U3JIOKEHUU MaTepHaa — 2 6ania;
e CcrocoOHOCTh K aHaMHM3y U 0000IIeHIIO0 HH(DOPMAITMOHHOTO MaTepHraa, CTeIICHb
MOJTHOTHI 0030pa COCTOSIHUSI BoIipoca — 2 6aia,
®  yMEHHE BU3YaJIbHO MPEACTaBIATh HeoOXoauMyro nupopmanuio — 1 Gam;
IPaBUJIBHOCTH 0(OPMIICHHSI (COOTBETCTBUE CTAHIAPTY, CTPYKTYpHAasi
YIIOPSAI0YEHHOCTb, CCBUIKH, IIUTATHI, TAOMUIBI U T.A.) — | Oai.
HUroro: 20 6annos

Tembl J1a00opaTOPHBIX PadOT: He NperyCMOTPEHO
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BbinosiHeHHe JOMAIITHEro 3aJaHu:

1. Tlonstue ¢pynkunu. O6macts onpenenenus. O6nacts 3HaueHuil. [loHsTHE QYHKIMOHATHLHON

3aBHCHUMOCTHU B MaTeMaTHKe U (PU3HKE.

DeMeHTapHOEe UCCIIeT0BaHUE (DYHKITUIA.

[Ipocteiimme Gynkuu. [paduyeckoe nzodpakeHne QyHKIIUH.

4. Tlonspuas cucrema koopauHar. [IpuMeHneHue noasipHoi cucteMbl koopauHar. [paduyeckoe

n3o0paxeHue GyHKITUH.

Bekropnast anrebpa. Hexotopslie pu3nueckre NpuiiosKeHust BEKTOPHOH areOphbl.

6. KomrulekcHble uncia U 1eHCTBUA Hajl HUMU. AnreOpandeckas, TPUrOHOMEeTpUuYecKas u
MoKa3aresbHasi (JOPMBI 3aIUCH KOMIICKCHBIX YHCEIL.

7. V3BieuyeHue KOpPHs U3 KOMIUIEKCHOTO unciia. Bo3BeneHre KOMIUIEKCHOTO YUCIIa B CTEIIEHb.
[IpuMeHeHne KOMIUIEKCHBIX YHCET B AJIEKTPOTEXHHKE.

8. Ilonsatue npousponHoi. Tabmuna npon3BoaHbIX. [[pon3BoaHAas OT CyMMBI, TPOU3BEICHHUS,
gactHoro. [lonstue nuddepennnana GyHkumu.

9. IIpousBonnas. [IpunoxeHus npou3BOAHOM K uccienoBaHuo GpyHkunu. dusnyeckue u
reOMETPUYECKHE TPUIIOKEHHS TTPOU3BOTHOM.

wmn

o

Tembl 1151 caMOCTOATEIBLHON PadoThI:

1. Jluneiinple, KBaJIpaTHUHBIE U IPOOHO-TMHEHHBIC QYHKITMHU. Perenne mpocTenmmx
YPaBHEHUI U HEPABEHCTB, COAEPIKALIUX MOIYIIH.

2. YpaBHEHHUS U HEPAaBEHCTBA, CONEPIKAIUE NTOKA3aTeNbHbIE (PYHKLINN YpaBHEHUS U

HEPaBEHCTBA, coeprkamue jorapudpmudeckue Gynkuuu. OcHOBHBIE HOPMYITBI

TPUTOHOMETpUU. TPUrOHOMETpUYECKHE YPAaBHEHUSI.

TeH30pbI U UX NPUITOKECHUS.

CkanspHoe, BEKTOPHOE M CMELIAaHHOE ITPOU3BEICHUS BEKTOPOB U UX MPHIIOKEHUS.

dopmynel Ditniepa. OcHOBHBIC TpaHCIECHIeHTHBIE (yHKIMU. Dopmyna Myaspa.

WuTepBaibl MOHOTOHHOCTH (YHKIUU. DKCTpeMyM GYHKIMH. BHITYyKIOCTh M BOTHYTOCTD

KpHUBOM, TOUKHU IIeperuoa.

7. AHanuTHuYecKoe HcclieloBaHue PYHKIUU U IOCTpoeHHe rpaduka QyHKIUU TPy TOMOIIH
MaTeMaTU4YECKOIO MaKeTa.

©ohsw®

TeMBbI KypcoOBOI0 MPOEKTA: He IPELYCMOTPEHO

I/IHTEJIHeKT'KapTI)I: BBIIOJIHAIOTCS 110 JIIOOOM TEME U3 CIIHCKA BOIIPOCOB K 3a4CTYy,
NEPCUUCIICHHBIX HHUKC.

Bomnpocsl k 3auery:

1. Maremarnueckast Moziesb. OCHOBHBIE ATAIlbl MAaTEMaTUYECKOTO MOJICTTUPOBAHHS.

2. OyHKUMOHAJbHAS 3aBUCUMOCTb. [IoHATHE (DYHKIIMOHAIBHONW 3aBHCHUMOCTH B MaTeMaTHKe U
buzuke.

3. 3apaum, cTosIIME Mepen UccienoBaresieM. DMnupuyeckas Gopmyna. 3aaa4u UHTEPIOIALUN
U 3KCTPAIoJIsALuHm.

4. Koopnunarel. PaccTossHMs W yIibl, BBIpaXXCHHBIE B KoopAMHATax. JlekaproBa cucrema

KOOP/MHAT.

[TonspHas cucrema koopauHar. I[lpuMeHeHne noaspHO CUCTEMBI KOOPAUHAT.

6. I'paduueckoe mzoOpakeHue GyHKIUH. YpaBHEHHE MpsAMON JmHMH. [lpuBectu mpumepsl
MIPUMEHEHUS 3aBUCUMOCTH B IIPUKJIAIHBIX 3a]a4ax.

o
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7. OOparHasi TPONOPIMOHAIBHOCTE U TunepOona. IlpuBecT mnpuMepsl NpPUMEHEHHUS
3aBUCHUMOCTHU B IPUKJIAJHBIX 3a7a4ax.

8. Ilapabomna. [lpuBecTu npuMepsl IPUMEHEHHUS 3aBUCUMOCTH B IMIPUKJIAJAHBIX 3a7a4ax.

9. O0parnas ¢yakmus. [padukn  B3ammooOpartHbIX  GyHKImA. [IpuBecTH  mpuUMeEps
IIPUMEHEHHS 3aBUCUMOCTH B IIPUKJIAIHBIX 3aJauax.

10. I'mmepOommueckue pyHkuu. [IpuMeHeHne B IPUKIIAIHBIX 3a/1a9aX.

11. Ilapametpuueckoe 3aaanue JuHUi. [IpuMeHeHne napaMeTpu4ecKux JUHUN B MPHUKIATHBIX
3a/1a4ax.

12. BekTopsl. Jluneiinsle neiicTBus Han Bekropamu. [lpuBecTd mpuMepsl (PHU3UUECKUX
MIPUIIOKEHU BEKTOPHOMN anreOphl.

13. KommiiekcHble 4YMcina W ACWCTBUS Hajg HUMU. [lpuBecTH mnpuMepsl MpUMEHEHHS B
IIPUKJIAIHBIX 3aa4ax.

14. AnreOpandeckas, TPUTOHOMETpPHUYECKass M TOKaszaTelbHass (POpPMBI 3amMCH KOMIUIEKCHBIX
yucel. [IpusecTn mpuMepsl NPUMEHEHNSI B IPUKIIAJAHBIX 3a/1a4aXx.

15. Bo3BeneHue KOMIUIEKCHOTO 4YHCla B cTeneHb. [IpuBecTM npuMepbl NpPUMEHEHUS B
MIPUKIIAJHBIX 3aJ1a4ax.
16. M3BneyeHne KOpHS M3 KOMIUIEKCHOTO 4ucna. [IpuBecTH mnpumepsl NPUMEHEHHS B

MPUKIIAIHBIX 3aa4ax.

17. [IpuMeHeHNnEe KOMITJIEKCHBIX YUCET B 3JIEKTPOTEXHUKE.

18. llonsitue mpousBoaHoi. Tabnuia mpousBoaHbIX. [Ipon3BoaHAsT OT CyMMBbI, MPOU3BEICHUS,
gacTHOTO. [IpuBecTy mpuMepsl IPUMEHEHHUsI TPOU3BOIHON B PUKIIATHBIX 3a1a9ax.

19. Tlonsatue auddepennmana dyakmuu. [IpuBectn nmpumepsl npuMeHeHUsT nuddepeHimana B
MIPUKJIATHBIX 3aadax.

20. IpunoxkeHus TPOU3BOIHOM K UCCIETOBAHUIO (DYHKITHH.

21. ®u3nyecKre U TCOMETPHUISCKHE TTPIIIOKEHUS TIPOU3BOTHOM

IIpumeps! OnJ1eToB Ha 3a4eT
BUJIET 1

1. Tlonstne (QYHKIMOHAIBHOW 3aBUCUMOCTH B Marematuke u ¢usuke. I[Ipumeps
(YHKIMOHAIBHBIX 3aBUCUMOCTEH.
2. W3oOpa3ute obmacts Ha muockoctu XOY, onumuTe 00JIacTh B ICKAPTOBBIX KOOPIUHATAX

y=—x+1,
D: y=0,
x=0.

3. Haiinure Im(i23— il iy i42)

4. Haiigure npou3BOAHYIO PYHKIIHH

5X
1) f(x):(m

2) f(x)=e

3) f(x)=c052x—2sin X+ C0S° X
BUWJIET 2

1. HpHMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI B 3JICKTPOTCXHUKE.
2. Mzobpasute ob6nacth Ha miaockoctn XOY, mepeifaure K MOJNAPHBIM KOOPIMHATAM,
OIUIIKUTE 00ACTH B MONSAPHBIX KOOPAMHATAX
D: {xz +y2 =4x
X% + y? = 8x
3. 3anuMmmTe KOMIUIEKCHOE YHCI0 Z = —V3 — i B MOKa3aTeNbHO#H (opMme.
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4. Haiiaure npou3BOAHYIO PYHKIIMH
1) f(x)=(2+\/;)-(3—i”/;)

2) f(X)="Htg?3x

3) y(x)= Ix3+7x

4 MeTonnuyecKkue MaTepHaJIbI
Jlis obecrneyeHuss mpouecca OOydeHHMsl M pPELIeHHs 3ajad OOyueHHs! HCIOJb3YIOTCS
CJIEAYIOIINE MaTepUabl:
— METOAMYECKHE MaTepHualbl, ONPEACIIOIUE MPOLEAYPbl OLEHUBAaHUS 3HAHWM,
YMEHUH, HaBBIKOB U (WJIM) OIBITa JEATENIbHOCTH, XapaKTEpU3YIOMIMX ATarbl (OPMUPOBAHUS
KOMIIETEHLIUH, coracHo 1. 12 paboueil mporpamMmsl.

4.1. OcHOBHasI TUTEpaTypa

1. DnemenTapHble QYHKIMH U UX Tpaduku: YueOHoe nocodbue / Ipunmmon W. 3., ['punminon
s.C.—2011. — 52 c. — Pexum gocryma: http://edu.tusur.ru/training/publications/2277

2. bepman I'H. COopHUK 3a/1a4 IO KypCy MaTeMaTu4ecKoro aHaiu3a [ DIeKTpoHHbIH pecypc]:
yaeOHoe nmocobue. — InekrpoH. gaH. — CII6.: JIanp, 2016. — 492 c. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

3. AwntonoB B.U. DnemenTapHas MaTeMaTHKa I IEPBOKYPCHUKA [ DIIEKTPOHHBIN pecypc] :
yuebnoe nocobue / B.1. Autonos, ®.U. Konenesuu. — Dnekrpon. gan. — CII6. : Jlans,
2013. — 102 ¢. — Pexxum noctyma: http://e.lanbook.com/books/element.php?pll id=5701
— 3ari. ¢ ’KpaHa.

4. TlIpomkun C.C. Maremaruka Jyis pemeHus pu3ndeckux 3a1a4 [ DIeKTpoHHBIN pecypc] :
yueOHoe mocobue. — DnekrpoH. qaH. — CII6.: Jlans, 2014. — 384 c. — Pexwum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

5. VHTemIeKT-KapTa: TEXHOJOT s H300pakeHus: HHPopMaIuK [ DIEKTPOHHBIN pecypc] :
yaeOHoe nmocobwue / Jlyruna H.0.—2012.-21c. — Pexxum nocrymna:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179

4.2. lonoJiHUTEILHAS JIMTEpaTypa

1. Beicmras MaTemMaTvKa JIsi HAYWHAIOMUX (PU3UKOB U TeXHUKOB [TekcT]: HayuyHoe u3nanue /
A. b. 3enpaosuy, M. M. fArom; (M.), Uactutyt Teoperuueckoit ¢pusuku uM. JI.J1. Jlannay. —
M.: [6.1.], 1982. —-510c. (13k3.)

2. DneMeHTHI MPUKJIATHON MaTeMaTHKU: YueOHoe mocooue / f. b. 3enpnoBuy, A. JI. MbImikuc.
— 4-¢ uzg., crepeorun. — CII6. : Jlans, 2002. — 592 c. (5 9k3.)

3. borukos FO.A. C60pHUK 33/1a4 IO OCHOBAM TEOPETUUYECKOM AEKTPOTEXHUKH [ DNEKTPOHHBIN
pecypc]: yaueonoe mocodue / FO.A. berukos, B.M. 3onoraunxkuii, 3.11. Yepnsbies [u ap.]. —
OnextpoH. nan. — CII6.: Jlanp, 2011. — 390 c. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_id=703 — 3ar. ¢ skpaHna.

4. Bseaenue B pOTOHUKY U ONTHHPOPMATUKY: MeTOIUYECKUE YKA3aHUS 110 MPAKTUIECKUM
3aHATHUSIM U CAMOCTOSITEJIBHOM paboTe CTy[eHTOB HanpasieHus "®oToHuKa 1
ontouHnpopmaruka" / [llannapos C. M., lllepbuna B. B. — 2013. — 20 c. — Pexxum noctymna:
http://edu.tusur.ru/training/publications/4108

5. Tlpuknagnas uapopmaruka: MeToaudeckue yKa3aHus M0 caMOCTOSITENLHOM paboTe s
ctynentoB HanpasieHus 200700.62 - "doronuka u ontonndopmaruka" / lllangapos E. C. —
2013.— 10 c.— Pexum nocrtymna: http://edu.tusur.ru/training/publications/4081
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http://edu.tusur.ru/training/publications/2277
http://edu.tusur.ru/training/publications/4108
http://edu.tusur.ru/training/publications/4081

4.3. YueOHO-MeTOAHYECKOE NTOCOOHE ¥ MPOrpaMMHoOe o0ecreyeHue

Ilpakmuueckue 3anamus npoBOOAMCA O YUEOHBIM NOCOOUAM:

1. DOnemenTapHble QYHKIMH U UX Tpaduku: YueOHoe nocodbue / I'punmmon U. 3., ['punminon
s.C.—2011. - 52 c. — Pexum goctyma: http://edu.tusur.ru/training/publications/2277

2. bepman I'H. COopHUK 32/1a4 IO KypCy MaTeMaTu4eckoro aHajinza [ DneKTpoHHbIH pecypce] :
yaeOHoe mocobue. — Inexrpon. gaH. — CII6.: Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHa.

3. Ipomkwma C.C. Matemaruka s perieHus: Gu3nIecKux 3a1ad [ DIeKTPpOHHBINA pecypc] :
yaeOHoe mocobue. — DnekrpoH. qaH. — CII6. : Jlans, 2014. — 384 ¢. — Pexwum goctyna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

4. AnrtonoB B.W. DnemeHTapHas MaTeMaTHKa JJis IEPBOKYPCHUKA [ DIEKTPOHHBIHN pecypc] :
yaeoHoe nocodwue / B.1. Aaronos, ®.U. Konenenu. — Dnekrpon. nan. — CII6. : Jlans,
2013. — 102 c. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3arJ. ¢ 3KpaHa.

Tecmogvle 3a0aHusn NPUEEOCHBL 8 KANCOOM U3 C/1E0VIOUUX YUEOHbIX NOCOOUIL .

1. Dnemenrapubie QyHKIIUYU 1 UX rpaduku: YuedHoe mocodue / ['punmmmon U. D., I'puHImon
s.C.—2011. — 52 ¢c. — Pexum pocryma: http://edu.tusur.ru/training/publications/2277

2. bepman I"'H. COopHUK 32/1a4 IO KypCy MaTeMaTu4ecKkoro aHanusa [DIeKTpoHHbIH pecypcel:
yaeOHoe mocobue. — DnektpoH. gaH. — CII6.: Jlanp, 2016. — 492 ¢. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

3. Ipomkwma C.C. Matemaruka s penieHus GU3nIecKux 3a1ad [ DIeKTPpOHHBINA pecypc] :
yaeOHoe mocobue. — Dnekrpod. nad. — CII6.: Jlans, 2014. — 384 c. — Pexwum nocryma:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ sxpaHa.

4. AntonoB B.W. DnemeHTapHas mareMaruka /sl IEPBOKYpCHUKA [ DIEKTPOHHBIN pecypcl:
yuebHoe nocobue / B.1. Antonos, ®.U. Konenesuu. — DnekrpoH. nan. — CII0.: Jlans,
2013. — 102 ¢. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3am1. ¢ ’KpaHa.

IIporpammHoe obecnieueHue

Cucrema nucranimonroro oopazosanuss MOODLE s conpoBokacHHs
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB (METOAMYECKHE MaTepUallbl: TEKCTOBBIE, ayluo
Buzco(aiiIbl, MHANBUAYaAIbHBIC 3aaHusA, TecThl U T.71.); Mathcad; Advanced Grapher;
ConceptDraw Mind Map 8 http://www.conceptdraw.com/

4.4. ba3bl JaHHBIX, HH(POPMAIIHOHHO CTIPABOYHBIE H MOUCKOBBIE CHCTEMBI
CchutkH ¢ caiita Kadeapbl Ha MaTeMaTHIeCKHe PeCypChl U OH-JIAiH TPEHAKEPHI,
baser mannbeix: http://lib.tusur.ru/category/bd/
Hayuno-o6pasoBarensubiii mopran TYCYPa: https://edu.tusur.ru/
DneKkTpoHHO-0mbmoTeuHast cucrema «Jlaub», noctyn mo IP-agpecam TYCVYPa, aapec
1us pabotsr: http://e.lanbook.com/
e [louckossie cuctembl Google, Yandex

29
CornacoBaHa Ha noprtane Ne 8234


http://edu.tusur.ru/training/publications/2277
http://edu.tusur.ru/training/publications/2277
http://www.conceptdraw.com/
https://edu.tusur.ru/
http://e.lanbook.com/

