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1. Hesu v 3212494 U CUUIITIMHBI
1.1. Heau qUCUMIIMHBI

[enu xypca: 7OCTYIMHOE BBEJICHHE B BBHICIIYIO MAaTEMaTHKY; O0y4eHHE CTHIIF0 MaTeMaTHYeCKOTO
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. 3agauyn AMCHMIIIHHEI
3amaum Kypca: BhIpabOTKa MEPBUYHBIX HABBHIKOB MAaTEMaTHYECKOTO HCCIICOBAHUS MPUKIIATHBIX
BOINIPOCOB: MEpeBOJia pealbHON 3aJa4ll Ha aJeKBAaTHBI MaTeMaTW4eCKUW SI3bIK; BbIpAOOTKa
HaBbIKA JTOBEJCHUS PEIICHHUS 3aJaud 70 MPaKTUYECKH MPUEMIIEMOTO pe3ylnbrara — 4YHCIa,
rpaduka, TOYHOTO KaYeCTBEHHOTO BHIBOAA C MPUMEHEHUEM BBIYUCIUTEIBHBIX CPEACTB, TAOIHII U
CITPaBOYHHUKOB.

2. MecTto mucuuniaunbl B cTpykrype OOII

JucnuminHa «MareMaTiyeckie OCHOBBI — TeXHHuYeckoro obOpasosanus» (b1.B.JIB.7.1)
OTHOCUTCSl K BapHMAaTUBHOM YacTH JUCLMIUIMH 1O BbeIOOpY. [[ns ycBoeHHs Kypca CTyIEHTHI
JIOJKHBI XOPOIIO 3HaThb U yMETh NPHUMEHATh HIEMEHTAapHYI0 MAaTeMAaTHKY, 3HaTh CBOWCTBA U
rpauKd  OCHOBHBIX JIEMEHTApHBIX (PYHKIMHA, OCHOBBI MAaTeMaTHYECKOTO aHaju3a M
I pepeHMaIbHOr0  MCUMCIEHUs W3 Kypca MareMatuku cpegHedl  mxonsl.  Kype
«MareMaTH4ecKiue OCHOBBI TEXHHUUYECKOTO 00pa30BaHUSA»  COCTABISET CTYNECHb HENPEpPBIBHOM
MaTeMaTUYeCKON IOArOTOBKM ISl YCIIELIHOIO OCBOEHMS MPUKIAJAHBIX JUCLUILIMH o
CHEIUAIBHOCTU «ODJEKTPOHMKA U HAHOVMIEKTpOoHMKa». OH 1npu3BaH Jarb CTYIEHTaM
MaTeMaTUYeCKUil ammapar, KOTOpbIil OyJeT HCHOoNb30BaTbCs B JAAJNbHEHMIIEM INPU U3y4EHUU
mucuuIuiiH - 6azoBoro mukia «®Pusmkay, «TeopeTHuyeckue OCHOBBI — DJICKTPOTEXHUKN,
«HaHoanekrpoHuka» M JAp., B Yy4eOHO-HCCIIEIOBATEILCKOW M HAyYyHO-HCCIIEA0BATEIbCKON
pabore.

3. TpeGoBanus K pe3yjbTaraM OCBOCHHUS AUCHUILIMHBI

[Iponecc wu3ydeHHs AUCUMIUIMHBI HampaBleH Ha (OPMUPOBAaHUE  CIEAYIOLIMX
KOMIIETEHIINN

— OIIK-1 cnocoGHOCTh MpeAcTaBiIsATh AJEKBAaTHYI0 COBPEMEHHOMY YpPOBHIO 3HAHHM

Hay4YHYI0 KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBHBIX IIOJIOKCHWM, 3aKOHOB H
METO/IOB €CTECTBEHHBIX HAyK U MAaTEMaTHUKH,

— OIIK-2 cnocoOHOCTh BBISBIATH €CTECTBEHHOHAyYHYIO CYIIHOCTH TMpoOIeMm,
BO3HHUKAIOIIUX B XOJ€ NPO(PECCHOHAIBHON JEeATEIBHOCTH, MNpHUBIEKaTh I MX PpELICHUs
COOTBETCTBYIOIINI (PU3UKO-MAaTEMaTHUYECKUI arnmapar,

— [IIK-1 cnocoOHOCTH CTpOUTH MpocTelie Gpu3nueckue U MaTeMaTn4eckue MOJENN
puOOpPOB, CXEM, YCTPOMCTB M YCTAHOBOK O3JEKTPOHUKHM U HAHOAJIEKTPOHUKH PA3IUYHOTO
(YHKIMOHAJIBHOTO HA3HAUCHMs, a TAKXKE HMCIIONb30BaTh CTAHAAPTHBIE IMPOTPaMMHBIE CPEACTBA
UX KOMIIBIOTEPHOTO MOJIETUPOBAHUSI.

B pe3ynbrare n3ydeHus JUCHUILUIMHBI CTYACHT JOJDKEH:

3namb: OCHOBHBIC ONpEICICHUS W TIOHATHS JJIEMEHTApPHOW MAaTEMAaTHUKH, aHATUTHYCCKON
T€OMETPHH, BEKTOPHOTO aHallkW3a, TEOPUU KOMIUICKCHBIX YHCEN, TeopuH (QYHKIIHIA,
nudepeHIMaTbHOTO UCYUCICHUS, BO3MOXKHBIE HX CBS3W M MPUJIIOKCHHS B IPYTUX 00JIaCTIX
MaTeMaTUYEeCKOI0 3HAHUS U JMCIUILUINHAX eCTeCTBeHHOHayuHoro coaepkanus (OIIK-1, OITK-
2);

MPOCTEHIIINEe MaTeMaTHYECKHE MOJEIH MPUOOPOB, CXEM, YCTPOICTB M YCTAHOBOK JJICKTPOHUKU
W HAHOXJICKTPOHUKH PA3IMYHOTO (DYHKIIMOHAJIBHOTO HAa3HAYCHHS, aJITOPUTMbI PEIICHUS
TUTIOBBIX ~ 3aJ]a4, COBPEMEHHOE TpOorpaMMHOEe U  HH(DOPMAIMOHHOE obOecrieucHue
MaTematuueckoro moxaeauponanus (ITK-1).

CornacoBaHa Ha noprtane Ne 2953



Ymems: pemath cucTeMbl ABYX M TPEX JTUHEWHBIX YPaBHEHWH, pelIaTh HEPAaBEHCTBA, CTPOHUTH
rpaduKkyd  dJIEMEHTapHbIX (YHKIMA W ONKMCHIBaTh IUIOCKHE 00JacTd, ONEepUpoBaTh C
JJIEMEHTapHBIMH (DYHKIMSAMH, KOMIUIEKCHBIMH II€PEMEHHBIMHU; MPUMEHATh IPOU3BOJHBIC K
UCCIICIOBAaHUIO (DYHKIMIA; MPUMEHITh MaTEeMaTU4eCKUEe METOJbI Ui PEIICHUS MPAKTHYSCKHX
3amad B JpYrux o0JacTAX MATeMaTHYEeCKOTO 3HAaHUS W JAHCIUILUIMHAX €CTECTBEHHOHAYYHOTO
conepxanus (OITK-1, OIIK-2);

CTPOHTH TPOCTEHITNE MaTeMaTHYECKHE MOJENN TPUOOPOB, CXEM, YCTPOWCTB M YCTAaHOBOK
AJIEKTPOHUKM W HAHOIJIEKTPOHUKU Pa3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAUEHUsSI, aJTOPHTMBI
pelIeHns] TUIOBBIX 3a7ad, NPUMEHSATh COBPEMEHHOE IPOrpaMMHOE M HH(pOpMannoHHOE
obecrieueHre MaTeMaTuueckoro moaeauposanus (I1K-1).

Bnaodems: coorBeTcTBYIOMNM (DU3MKO-MATEeMAaTHYECKUM allliapaToM Uil MaTeMaTHYECKOTO
aHaJM3a IMOCTABJICHHOM 33/1a4l MCCIICIOBAHUS ¥ HABBIKAMH €r0 IIPUMEHEHHS B IPYTHX 00JIacTsIX
W TUCLUIUIMHAX ecTecTBeHHOHay4yHoro coaepxkanus (OITK-1, OTIK-2);

HAaBbIKAMH  CaMOCTOSITEJIbHOM  pabOThl HAa KOMIIBIOTEPE W  IEPBUYHBIMH  HaBBIKAMH
KOMITBIOTEPHOTO MOJICIIMPOBAHUS TPOIECCOB MPUOOPOB, CXEM, YCTPOMCTB W YCTaHOBOK
QNIEKTPOHUKA W  HAHODJCKTPOHUKH PA3IMYHOrO  (DYHKIMOHAIPHOTO  HAa3HAYCHHS, c
UCIIOJIb30BAHUEM YHUBEPCATIbHBIX MAKETOB MPUKIIAJIHBIX MaTeMaTHueckux nporpamm (ITK-1).

4. O0beM AUCUMIIMHBI M BUABI Y4eOHOH padoThl
OOwmast TpynOeMKOCTh AMCLUUIUIMHBI COCTABIsAET _ 3  3aYeTHBIX €AMHHUIBI M MpEICTaBICHA B

tabmure 4.1.
Tabnuua 4.1 — TpynoeMKOCTb JUCITUILTUHBI
No Bunsr yaeOHOI nesTeNbHOCTH 1 cemectp Bcero Enununel
1 |Jlexuun 18 18 4acoB
2 | IlpakTuyeckue 3aHATUSA 18 18 4acoB
3 | Bcero aynuTopHBIX 3aHATHI 36 36 4acoB
4 |3 HUX B MHTEPAKTHBHOU (opMme 36 36 4acoB
5 |CamocTtosTenbHas pabora 36 36 4acoB
6 | Bcero (6e3 ax3amena) 72 72 4acoB
7 |IloxgroroBka M craya dK3aMeHa 36 36 4acoB
8 | OOmas Tpy10eMKOCTh 108 108 4acoB
3 3 3.E

5. Conep:xxaHue TUCUMILIUHBI

5.1. Pa3nenn! JMCHUILIMHBI H BUABLI 3aHATHHA
Pa3nenbl qUCHMIUIMHBI M BUBI 3aHATHN TPUBEACHBI B Ta0uIe 5.1.
Tabmmia 5.1 — Pasmgens! TUCHUIUIMHEGBI U BUABI 3aHATHI

[Ipaxt | Camo- | Beero
Dopmupy-
n4ec- | CTOSI- | 4acoB
Jlek- eMble
Ne | HasBanus pa3nenoB IUCHMILIAHBI Kkue | Tenb- | (Oe3
U KOMITIETEH-
3aHA- | Hasg | DK3a-
U
TS | paboral MeHa)
1 Oynkuuu u rpaduky. 8 8 12 28 | OIIK-1,
OIIK-2,
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I1K-1
2 | DJeMeHThI BEKTOPHOH aJreOphl. 2 2 6 10 | OIIK-1,
Tenzopsl. OIIK-2,
I1K-1
3 | Komrutekcubie uncia. [Ipumenenune 4 4 6 18 | OIIK-1,
KOMIIJIEKCHBIX YHCEell B OIIK-2,
ANEKTPOTEXHUKE. [K-1
4 TIpowusBonnas. [IpunoxxeHus 4 4 6 16 | OIIK-1,
MIPOU3BOIHON K UCCIIEOBAHUIO OIIK-2,
¢byHKIMN. OU3NYECKUe 1 IK-1
TeOMETPHUYECKHIE MPUIIOKEHUS
MPOU3BOIHOM.

5.2. Conepxxanue pa3iejioB JUCUUIJIMHBI (110 JEKIMAM)
Coneprkanue pa3esioB TUCUUILINH (110 JIEKIUAM) IPUBEIEHO B Tabmuie 5.2.
Tabnuua 5.2 - CopepxaHue pa3faenoB IUCIUILUIUH (TIO JEKIUSIM)

No

HazBanus pasaciioB

ConeprxkaHue pasaeinoB TUCIUILTAHBI IO
JIEKIIUSM

Tpyn
OCMK

OCTb

(dac.)

dopmup
yeMble

KOMIIETE
HIUU

1 cemecTp

DOyHKIMHU U
rpaduKy.

OyHKIMHA U
rpauku.

Beenenne. O630p COBpEMEHHBIX
MaTeMaTu4eckux rnakeros. [lonsTue
(bYHKIIMOHATBHOM 3aBUCHUMOCTHU B
MaTeMmaruke U pu3nke. 3aauu, CTOSIINE
nepes uccieaoBareieM. Maremaruueckoe
MOJIeIMpPOBaHKE. DMIupHuecKas Gopmyina.
3aaui MHTEPIOSLMU U SKCTPAIOISALIH.
3aiauy annpoKCUMaIIUH.

Cucrembl koopauHaT. PaccTossHUS U yITIBL,
BBIPaXCHHBIE B KOOpAMHaTax. /lekaproBa
cucreMa koopausar. [lonspHas cucrema
koopauHar. [IpumeHeHne Moy pHON CUCTEMBI
koopauHar. [ paduyeckoe nzoopakeHne
GbyHKIUN. YpaBHEHHUE MPSIMOM JIMHUH.
[Ipumeps! TpsIMOM NPONOPLMOHAIBHOCTH B
MPUKIAJAHBIX 3a7a4ax. JInHelnbie
(bu3UYeCKrUe 3aKOHBI.

OIlIK-1,
OIIK-2,
[1K-1

OIIK-1,
OIIK-2,
[1K-1

OyHKINHA U
rpauku.

OOparHas nponopIMOHATBFHOCTH U €€
rpa¢ux — runepOona. [Tapabomna. OOparHas
¢bynkuus. ['paduxu B3anMooOpaTHBIX
¢bynkuuil. [TokasarenbHble QyHKINN.
Jlorapudmuueckas QyHKIMS.
Tpuronomerpuueckue U oOpaTHble
TpuroHomerpuueckue Gpynkuuu. Ilpumepsr
yKa3aHHbBIX 3aBUCUMOCTEH B MPUKIIATHBIX
3agadax. [lapameTpuueckoe 3a1aHue JMHUN U
UX NPUMEHEHHE B TPUKJIAIHBIX 3a/1a9aX.

OIIK-1,
OIlIK-2,
[1K-1
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['unep6onnyeckre PyHKIUM U UX
IIPUMEHEHNE B IPUKIIAHBIX 3a7a4ax.

4 | DneMeHThI BexkTopsl. JIunelinble neiicTBUs HaJ 2 | OIIK-1,
BEKTOPHOM BekTopaMu. HekoTtopsle dpuznueckue OIIK-2,
anreOpbl. TeH30pbI. | IPUIIOKEHUSI BEKTOPHOM anredpsl. [lonsTue [1K-1

TeH3opa. [[pumeHenne TeH30pHOro aHanus3a.

5 | KoMmiekcHbIE KomiuiexkcHble unciia U JeMCTBUS Had HUMU. 4 | OIIK-2,
yucna. [Ipumenenue | Anrebpanueckas, TPUrOHOMETpUYECKask U [1K-1
KOMITJIEKCHBIX noka3atesibHask (POpMbI 3alMCH KOMITJIEKCHBIX
yucen B yucen. M3Bneuenue kopHs. Bo3senenue
AJIEKTPOTEXHHUKE. KOMIIJIEKCHOTO YKCJIA B CTETIECHb.

[IpumMeHeHre KOMIUIEKCHBIX YHCEN B
AJIEKTPOTEXHHUKE.

6 | IIpomsBomHas. [Tonsitre mpousBogHON GyHKIMH. Tabnuna 4 | OIIK-1,
[Tpunoxenus Mpou3BOAHBIX GyHKIMH. [Ipon3BogHas oT OIIK-2,
IIPOU3BOIHOMN K CYMMBI, TPOU3BEICHHS, YACTHOTO (PYHKITHIA. [1K-1
HCCIIEIOBAHUIO [Tonstue nuddepennnana GyHKIUN.

GbyHKIUH. IIprioxeHuss TpPOU3BOHOM K UCCIIECAOBAHUIO
duznueckue u bynkumunu. Gu3nvecKkue 1 reoMeTpuIecKue
reoMeTpUYECKHE IIPUIIOKEHUS TIPOU3BOIHOI.

MIPUIIOKEHUS

IIPOU3BOIHOM.

Hroro 18

5.3. Pa3nesibl AMCHMILIMHBI M MEKIMCUMILUINHAPHBIE CBSA3M ¢ 00eCeYHBAIOIINMU
(mpeabIaymIuMu) U o0ecrneYnBaeMbIMHU (IMOCJIeIYOIIMMHA) TUCUUILINHAMHA

Pa3nensl

JUCILUILINHGI

U MEXKIUCUUILIUNHAPHBIC
(mpeaplaymMu) U O0eCreunBaeMbIMH  (TIOCTCAYIONIMMH) TUCIUIUIMHAMU TPEICTABICHBI B

CBA3HU C

tabnuue 5.3.
Tabmuna 5.3 - Pa3gens! AMCHUIUIMHBI M MEXKTUCIUITIMHAPHBIC CBSA3H
HaumenoBanue Ne pasnenoB naHHOW AMCUUIUIMHBI U3 Ta0L.5.1,
o0ecreynBaeMbIX JUTSL KOTOPBIX HEOOXOIMMO M3y4eHHE 00eCIIeUNBAIOIINX
n/m (mocnenyrommx) (mpeablaymKX) 1 00€CIeYnBAEMBIX (TTOCIETYIOIINX )
JTUCIUTUIAH JCITUTUIAH
1 | 2 | 3 | 4
IMocaeayomme TUCHUNIINHBI
1. | Maremaruka + + + +
2. | Ouszuka + + + +
3. | Undopmanmonnsie + + + +
TEXHOJIOT U
4. | [lpuknanHas + + + +
nHpopmarrka
5. | dusnyeckre OCHOBBI + + + +
TEXHUYECKOTO U
€CTECTBEHHOHAYYHOIO
o0Opa3oBaHUs
6. | Teoperndyecknue OCHOBBI + + + +
AIIEKTPOTEXHUKH
7. Hanosnekrponunka + + + +
8. | KBaHTOBasi MEXaHHKA + + + +
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TBepnorenbHast
AJIEKTPOHUKA

10. | Liudposas obpaboTka

CHUTHAJIOB

11. | KBanToBas u
ONTHUYECKAS

QJICKTPOHHKA

5.4. CooTBeTcTBHE KOMIIETeHIM I, (pOpMHUPYyeMBbIX TP U3YYEeHHUH ANCUMIIIMHBI,

CooTrBercTBUE KOMIIETEHIMM, (HOPMUPYEMBIX MpPU U3yYEHUM IUCLUUIUIMHBI, U BHUIOB

M BH/OB 3aHATHI

3aHATHUH NpeaCTaBiIeHO B Tabnuie 5.4

Tabnuua 5. 4 — CooTBeTCTBHE KOMIETEHIMIA U BUAOB 3aHITHHA, GOPMUPYEMBIX IPU U3YUYEHUU

TUCIIATIIHHEI
Bunp! 3agstuit
Kommneren o
1w i p— Ipaktudec- | CaMoCTOATEIb OpPMBI KOHTPOJIS
KHe 3aHATHs | Has pabora
OIIK-1 + + + JlomalliHee 3a1aHue,
KOHCIIEKT, TecT, pedepar,
HHTEJJIEKT-KapThl, YK3aMEH
OIIK-2 + + + JlomarnHee 3agaHue,
KOHCIIEKT, TecT, pedepar,
HMHTEJIICKT-KapThI, YK3aMCH
T1IK-1 + + + JlomaniHee 3agaHue,
KOHCIIEKT, TeCT, pedepar,
WHTEJUICKT-KapThl, YK3aMEeH

6. UHTepakTUBHBIE MeTOIBI M (POPMBI OPraHU3AL UM 00yYeHH
TexHOJTOTMM WHTEPAKTUBHOTO OOY4YCHHs TpPH pa3HBIX (opMax 3aHATHH B yacax
IpUBeeHbI B Ta0nuue 6.1
Tabnuna 6.1 — TexHOIOrMM HHTEPAKTUBHOTO 00YYEeHHUsI IPU Pa3HbIX GopMax 3aHATUH B yacax

Hurepaktus-
WHTepakTHBHbBIEC |HBIC PAKTH-
MeTtoan! P P Bcero
JEKIUU 4EeCKUe
3aHATHUS
[Ipe3enTanuu ¢ UCIOIb30BAaHUEM 18 18
pa31aTouHBIX MaTEpPHAJIOB,
CIalI0B, MYJIbTUMEIUITHBIE
Npe3eHTaluH ¢ 00CYKJICHUEM
CocraBieHne HHTEIIIEKT-KapT 10 10
UccnenoBarensckuii METOI
TecTsl 2
Hroro 18 18 36
7. JlabopaTopHbIii MPAKTUKYM
He npenycmorpeno PYII
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8. [IpakTHYecKue 3aHATHS

Coneprxanue mMpakTHYECKUX paboT mpuBeaeHO B Tadmwuie 8.1.
Ta6muna 8. 1 — Coneprkanue npakTUYECKUX padoT

Ne

Hazsanus
paszenoB

COI[Cp}KaHI/Ie MMPAaKTHYCCKUX 3aHATHH

Tpyno
€MKOC
Tb

(qac.)

dopmu-
pyemblie

KOMIIe-
TEHLUU

1 cemecTp

DOyHKIMU U
rpaduxu.

ITonaTHe MOIYNs NEHCTBUTENIBHOTO YUCIIA.
Pemenue npocTednx ypaBHEHHN U
HEPABEHCTB, coAeprKamux moaynu. [lonsatue
¢ynkuuu. O61acTh onpeaeneHus u 001acTh
3HaueHuil Qpynkuuu. [lonstue rpapuka
¢bynkuuu. Jlunerinas ¢pynknus. Kinaccor
byHkImMi. OU3nUecKue IPUI0KEHHS.

OIIK-1,
OIIK-2,
IK-1

DOyHKIUU U
rpadukH.

DneMeHTapHOE UCCIIeI0OBaHUE (PYHKITUIA.
YeTHOCTh U HEUETHOCTh, IEPUOIUYHOCTD.
Pemienue nuHEWHBIX U KBaAPaTUUHBIX
YpaBHEHUI U HEPABEHCTB U UX CUCTEM.
JpobHo-paninoHaibHbIe PyHKITUH.

[TpeoOpazoBanue anreOpandecKuX BhIPAKCHHM.

Hcnonb3oBanue GopMyn COKpaIieHHOro
yMHOXkeHuUs. CTeneHHble QYHKIUH, OTIepaluu
co crenensimu. Jlorapudmuyeckas GpyHkuus,
cBoMcTBa, rpaduk. Oneparuu ¢
JorapupMHUUECKUMU BBIpAKECHUAMU. Perenne
YpaBHEHUH U HEPABEHCTB, COJIEPIKAILUX
aorapupmMuuecKre QyHKIHH.
Tpuronomerpuueckue u oOpaTHbIE
TPUTOHOMETpHUYECKUE (PyHKINHU, UX TPAPUKH.
[TpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BbIpaKeHUH. [lepexon Kk MossipHBIM
KoopAMHATaM. JINHUM BTOPOTO MOPSIIKA.
Onwucanue MIOCKUX 00JIaCTel B I€KapPTOBBIX U
HOJISIPHBIX KoopauHarax. dusnueckue
TPUIOKEHUS.

OIIK-1,
OIIK-2,
[IK-1

DNEeMEHTbI
BEKTOPHOU
anreopsl.
TeHnzopel.

OcHOBBI BEeKTOpHOH anreOpbl. JInHeitHbIe
onepauuu Hax BekropaMu. [lonsatue
BEKTOPHOTo 0a3uca U KOOpAMHAT BEKTOpaA.
CxkansspHO€E NMPOU3BENCHNE BEKTOPOB U €TI0
IIPWIOKEHUS. BEKTOpHOE U CMEIIaHHOE
IIPOU3BENICHUE BEKTOPOB U UX MPHIIOKEHUS.

OIIK-1,
OIIK-2,
[K-1

KomriexkcHble
qHpca.
[Ipumenenue
KOMILICKCHBIX
Yylcen B
AIIEKTPOTEXHHUKE.

KomruiekcHble uncna u 1eHCTBUS HajJl HUMH.
Anrebpandeckasi, TPUTOHOMETPUIECKas U
HOKa3aresibHask OPMBbI 3alUCH KOMITJIEKCHBIX
yucen. M3enedenne kopHs. Bo3senenue
KOMIUIEKCHOT'O Ynciia B cTeneHs. [Ipumenenue
KOMIIJICKCHBIX YHUCEJI B AJICKTPOTCXHUKE.

OIIK-1,
OIIK-2,
[K-1
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5 |IIpousBogHasi. [Tonstue nponsBoaHo# GyHkiuu. [IponsBonnas 2 OIIK-1,
[Ipunoxxenus OT CYMMBI, TIPOU3BEACHNE YaCTHOTO (PYHKITHIA. OIIK-2,
pou3BONHON K | TeXHHMKa OThICKaHUS MPOU3BOAHBIX (DYHKITHH. [TK-1
uccienoBanuio | [Ipou3BomHas CIIOXKHON QYHKIIHU.

(GYHKITUN.
dusnyeckue u
TreOMETPUUYECKHUE
MIPIOKEHUS
MIPOU3BOJTHOM.

6 |IIpomsBogHasi. [TpumeHeHre MpOou3BOAHBIX K UCCIICTOBAHUIO 2 OIIK-1,
[Ipunoxxenus ¢byHkimii Ha skcTpemyM. [IpakTuueckue 3agaun OIIK-2,
MIPOU3BOIHON K | HA HAXOXKIACHUE HAMOOJBIINX U HAUMEHBIITHUX TIK-1
HCCIEIOBAHUIO 3HaueHUM BenunH. OU3nyecKue u
(GyHKITUN. TEOMETPUUYECKUE TIPHIIOKEHHUS TPOU3BOTHOM.
dusznyeckue u
TeOMETPUUYECKUE
TIPHIOKEHUS
MIPOU3BOTHOM.

Htoro 18

9. CamocTtosiTe/ibHasA padoTa
Bunel camocTtosTebHOH palOThI, TPYAOEMKOCTh U (OpMHUpYyEeMble KOMIIETEHLIUU
npeacTasiaeHsl B Tadbnuie 9.1.
Tabmuna 9.1 - Buasl caMocTosSTENBHOM PabOThI, TPYIOEMKOCTh U (DOPMUPYEMBIE KOMITETCHIIMH

Tpyn dopmupy
Hazsanusa Bunnl camocTosTenbHOU OCMK eMblIe
No OCTb DopMbI KOHTPOJISI
paszesnos paboTsI KOMITETEH
107078
(dac.)
1 cemecTp
1 DYyHKITUU 1 Jlunelinple, KBaIpaTUYHBIC U 6 |OIIK-1, |KoHcnoekrt, nomairHee
rpaduKu JIpOoOHO-THHEHHBIE (PYHKITHH. OIIK-2, |3anmaHme, TecrT,
Pemenue mpocTteiimmx IK-1 pedepar, uHTEIIIEKT-
YPaBHEHUH U HEPABEHCTB, Kapra.
COJIEPIKAIINX MOIYIH.
BreimonHeHne qoManrHux
3ananuii. [IpopaboTtka
JEKIIMOHHOTO MaTepHuaa.
2 OyHKIUU 1 YpaBHEHHUs 1 HEPABEHCTBA, 6 | OIIK-1, |Koncnekr, nomMariHee
rpaduxu coJiep KaIlue MmoKa3aTelbHbIe OIIK-2, |3amaHue, TecT,
¢byHKIMN YpaBHEHUS U [K-1 pedepart, UHTEIIIEeKT-
HEPaBEHCTBA, COJepIKAIIINe Kapra.
aorapupmMuueckue QpyHKIHH.
OcHoBHbIE (POPMYITBI
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUS.
BrmmonHeHune qomManHux
3aTaHUMN.
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JIeMEHTEI CxansapHoe, BEKTOPHOE U 6 |OIIK-1, Koncnoext, nomamnee
BEKTOPHOU CMEIIAaHHOE IIPOU3BEACHUS OIIK-2, |3anmaHme, TecrT,
anreopsl. BEKTOPOB M UX MPUIOKECHHUS. [K-1 pedepar, UHTEIIEKT-
Tenzopsl BelntosniHeHME tOManNIHUX Kapra.
3aganuii. [IpopaboTka
JIEKIIMOHHOTO MaTepuala.
Kommnekcuele | @opmyisl Dinepa. OCHOBHBIE 6 |OIIK-1, | Koncmekrt, nomainee
qucIIa. TPaHCIICH/ICHTHBIC (PYHKITHH. OIIK-2, |3amanHue, TecT,
IIpumenenue | dopmyina Myaspa. [K-1 pedepart, UHTEIIIEeKT-
KOMITJIEKCHBIX | CMellaHHBIE 3a/1auH. Kapra.
qucen B [TpopaboTka ITEeKIIMOHHOTO
AIIEKTPOTEX- Marepuania.
HUKE
IIpousBonHas. | MHTEpBanbl MOHOTOHHOCTH 6 |OIIK-1, KoHcnext, nomamtee
[Tpwnoxenuss | GyHKIHH. DKCTPEMYM OIIK-2, |3amaHme, TecT,
MIPOU3BOAHON K | (GyHKITHH. BBRITyKJIOCT U [K-1 pedepar, UHTEIIICKT-
MCCJIETOBAHUIO | BOTHYTOCTH KPHUBOMW. TOUKH Kapra.
(GYyHKIMU. nepernda. AHaIMTUYECKOE
dusznueckue U |uccieaoBanrue GyHKIUN U
reoMeTpHUYeC- | MOCTPOCHUE rpaduka
KHe (YHKIMH TIPH TIOMOIIA
MPWIOKEHUST | MATEeMAaTUYECKOTO TaKeTa.
MPOU3BOIHOM
1-4 [TonroroBka K 3K3amMeHy 36 |OIIK-1, DK3aMeH
OIIK-2,
[K-1
Htoro 72
10. KypcoBasi padora
He npenycmorpeno PYII

11. PeliTuHroBas cucreMa /1jisl OllEHKH YCIIeBAEMOCTH CTY/I€HTOB
CemecTpoBas OalilbHas pacKJIaJika 1o JUCITUIUIMHE MpuBeIeHa B Tadmuie 11.1.

Tabmuna 11.1 — banbHbIe OLIEHKU AJIS 3JIEMEHTOB KOHTPOJIS

11.1. banjabHble OLIEHKH /1JI51 3JIEMEHTOB KOHTPOJIS

OneMeHThl yueOHOo! MaxkcuManbHbIH MakcuManbHbIi Oasut MaxkcumanbHbiid 6ait | Beero 3a
JeSITeITHHO CTH 6amn Ha 1-10 KT ¢ | 3a mepuon mexmy 1-it mexnay Bropoit KT u | cemectp
Hauvasa cemectpa | KT u 2-i KT Ha KOHeEIl ceMecTpa

TectupoBanue 14 16 30 30
WHTennekr-kapTsl 20 20 20
Pedepar 20 20 20
Crnaua sk3ameHa (MaKCHUMyM) 30
HToro MakcumMyMm 3a NepUoL: 14 56 70 100

PeliTUHT BBICTaBIsIETCA MOJHOCTHIO, €CJIH padoTa cllaHa B YCTaHOBJIEHHBIN cpok; 50%
pEHTHHTA BBICTABISIETCS TIPU HAPYIICHUH CPOKa. 3a OoJiee MO3IHIOK cAavy 3a/laHuil peHTHHT He

CTaBUTCA.

DK3aMeHAIMOHHAs OIICHKA BBICTABIISICTCS JIMOO TI0 pe3y/IbTaTaM CEMECTPOBOIO PEHTHHTA,
1100 1O OTBETY Ha dK3aMEHeE.
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11.2. Ilepecuer 0a/1J10B B OLIEHKH 32 KOHTPOJbHbIE TOYKHU
[lepecdeT OanIoOB B OIIEHKH 32 KOHTPOJIBHBIE TOUKH MPEACTaBIeH B Tabmmme 11.2.
Tabmuna 11. 2 — IlepecueT 6aJIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOM cymMMbl OasutoB Ha aaty KT 5

Ot 70% no 89% ot makcumanbHOK cymmbl 6amoB Ha Aaty KT

4
Ot 60% 10 69% ot MakcUMabHON cyMMBbI OaiioB Ha nary KT 3
2

< 60% ot MakcumalibHON cyMMbI OasutoB Ha aaty KT

11.3. ITepecyeTr cymMmMmMBbI 02/1J10B B TPAAULHOHHYI0 M MEKIYHAPOIHYIO OLICHKY
[Tepecuer cymmbl 06a/I0B B TPAJUILMOHHYIO M MEXAYHAPOAHYIO OLIEHKY IpEICTaBlIeH B
tabmure 11.3.
Tabnuna 11. 3 — IlepecueT cymmbl 6AJUIOB B TPAJAULIMOHHYIO U MEKAYHAPOJHYIO OLIEHKY

Hrorosas cymma 6anos,
Ornenka (I'OC) YYUTHIBACT YCTICIITHO Onenka (ECTS)
CIIaHHBIN 3K3aMEH

5 (oTM4HO) (3a4TEHO) 90 - 100 A (oTM4HO)
85 -89 B (ouens xoporio)
4 (xopor1o) (3a4TeHO) 75 -84 C (xoporto)
70 -74
D (ynoBieTBOpUTEIHLHO)
3 (yAOBIETBOPUTEIHHO) 65-69
(3a4reno) 60 - 64 E (mocpencteeHHo)

2 (HeynOBJIETBOPUTEIHHO)

Huxe 60 6ammoB F (HeynoBIEeTBOPUTEIBHO)
(HE 3a4TeHO)

12. YueOHo-MeTOoANYecKOe U MHGOPMALMOHHOE 0O0ecnieYyeHue JUCIUIINMHBI
12.1. OcHoBHas JuTepaTypa

1. Dnementapubie PyHKIUYU 1 UX rpaduku: YuedHoe mocodue / ['punmmon U. D., I'puHImon
S. C.—2011. — 52 c. — Pexum nocryna: http://edu.tusur.ru/training/publications/2277

2. bepman I'H. COopHHK 32124 IO KypCy MaTeMaTH4ecKoro aHaim3a [ DIeKTpoHHbIH pecypc]:
yueOHoe nocodue. — InekrpoH. qaH. — CII6.: Jlanp, 2016. — 492 c. — Pexwum noctyna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHa.

3. AwntonoB B.U. DnemenTapHas MaTeMaTHKa JJIs IEPBOKYPCHUKA [ DIIEKTPOHHBIN pecypc] :
yaeoHoe nocodue / B.1. Auronos, ®.U. Konenesuu. — Dnekrpon. nan. — CII6. : Jlans,
2013. — 102 c. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3ari. ¢ ’KpaHa.

4. Tlpomkun C.C. Marematuka 111 perieHus pusndeckux 3aaad [ IneKTpoHHbIN pecypc] :
yaeOHoe nmocobue. — InexrpoH. gaH. — CII6.: Jlanb, 2014. — 384 c. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ sxpaHa.

5. MuTemnexT-kapra: TEXHOIOTUS M300pakeHUsT nHGOpMAIH [ DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / Jlyruna H.9.-2012.—21c. — Pexxum noctymna:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179

6. Ilpuknaanas uadopmaruka: MeToguvecKue yKa3aHus 1Mo CaMOCTOSITeNIbHON paboTe st
ctyneHToB HanpasieHus 210100.62 — "Onexrponuka u HaHoanekTponuka' / llannapos E. C.
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—2013. — 14 c. — Pexxum poctyna: https://edu.tusur.ru/training/publications/4076
12.2. lonosiHuTE IbHAS JIUTEPATypa
1. Beicmias MaTemMaruka i HAYMHAIOMUX (PU3HKOB U TeXHUKOB [TekcT]: HayuyHoe u3nanue /
A. b. 3enpaosuy, M. M. Arom; (M.), Uactutyt Teoperuueckoit pusuku uM. JI.J1. Jlannay. —
M.: [6.1.], 1982. - 510 c. (153k3.)
2. DJeMeHTHI MPUKIAJHON MaTeMaTuku: YdaeOHoe nocooue / 5. b. 3empnosuy, A. JI. MbImkuc.
— 4-¢ u3g., crepeoru. — CII6. : Jlans, 2002. — 592 c. (5 3k3.)

12.3. YueboHo-MeTOAMYECKHE MOCOOUS U TPedyemMoe MPorpaMMHoe odecreyeHmne

Ilpakmuueckue 3aHamus nPOBOOAMCI N0 YUEOHLIM ROCOOUAM.

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

2. bepman I'H. COopHUK 32124 IO KypCy MaTeMaTu4ecKkoro aHayimsa [ DneKTpoHHbIH pecypce] :
yaeOHoe mocodue. — DnekTpoH. gaH. — CII6.: Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

3. Ipomkma C.C. Martemaruka s penieHus GU3nIecKux 3a1ad [ DIeKTPOHHBINA pecypc] :
yaeOHoe mocobue. — DnekrpoH. qad. — CII6.: Jlans, 2014. — 384 c. — Pexwum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

4. AwnrtonoB B.WM. DnemenTapHas MaTeMaTHKa JJis IEPBOKYPCHUKA [ DIEKTPOHHBIN pecypc] :
yaeoHoe nocodwue / B.1. Aaronos, ®.1. Konenenu. — Dnekrpon. nan. — CII6. : Jlans,
2013. — 102 ¢. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3am1. ¢ 3KpaHa.

Tecmoevie 3a0anus nPpUGeOeHbl 8 KAMNCOOM U3 C/1eOVIOWUX YHeOHbIX ROCOOUIL .

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

2. bepman I'H. COopHUK 3a/1a4 IO KypCy MareMaTu4eckoro aHanusa [DeKTpoHHbIH pecypcel:
yaeOHoe mocobue. — Dnekrpod. nad. — CII6.: Jlans, 2016. — 492 ¢. — Pexwum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

3. Hpomkunr C.C. Matemarnka uis pemeHus GU3nIecKux 3amad [ DIeKTpOHHBIN pecypc]:
yueOHoe nmocodue. — DnekrpoH. qaH. — CII6.: Jlans, 2014. — 384 c. — Pexum noctyna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ sxpaHna.

4. AntonoB B.W. DnemeHTapHast MaTeMaTHKa JAJIs IEPBOKYPCHUKA [ DJIEKTPOHHBIN pecypc]:
yuebHoe nocodue / B.1. Autonos, ®.1. Konenesny. — Dnekrpon. gan. — CII6.: Jlaus,
2013. — 102 c. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3ar. ¢ ’KpaHa.

ITIporpamMHoe obecneuenne

Cucrema nucranimonHoro oopazosanuss MOODLE s conpoBokacHus
CaMOCTOSITENIbHOM PabOTHI CTYICHTOB (METOIMYECKHE MaTepHalIbl: TEKCTOBBIC, ay[HO 1
Buzeo(aiiIbl, HHANBUAYaIbHBIC 3a0aHus, TecThl U T.71.); Mathcad; Advanced Grapher;
ConceptDraw Mind Map 8 http://www.conceptdraw.com/ ; OpenOffice.
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12.4. ba3bl 1aHHBIX, HHGOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

CchuikH ¢ caiita Kadeapbl Ha MaTeMaTHYECKUE PECYpPChl M OH-JIAiH TPEHAXEPHI,

baser nannbix: http:/lib.tusur.ru/category/bd/

Hayuno-o6pasoBarensnbiii mopran TYCYPa: https://edu.tusur.ru/
DneKkTpoHHO-0nOmoTeuHast cucrema «Jlaub», moctym mo IP-agpecam TYCVYPa, aapec
it pabotsr: http://e.lanbook.com/

e [TlouckoBrie cuctembl Google, Yandex

13. MarepuaibHO-TEXHMYECKOE o0ecredyeHue TUCIHIIINHBI

Bo3moxHOCTh paboTarb B KOMIBIOTEPHOM KJlacce M3 pacdyéra OIWH KOMIBIOTEp Ha
CTyAeHTa. JIeKIMOHHBIE ayIUTOPHM, OCHAIIEHHBIE TEXHUKOM I  MYIBTUMEIUNHBIX
NIpe3eHTalu.

14. ®oHp OLIEHOYHBIX CPECTB

®OoHJ OLIEHOYHBIX CpeACTB IIPUBCACH B IPHUJIOKCHUN 1.

15. MeTonnuyeckue peKOMEHIAIUHU 110 OPraHU3ANMUN U3yYeHU S TUCITUILTHHbI

be3 pexoMeHnanuu.

13
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Hpuiaoxenue 1
MHUHUCTEPCTBO OBPA3OBAHUMSA U HAYKH P®

®denepajibHOE ToCyIapCcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUpeKIeHHEe
BBICIIET0 MPO(ecCHOHATLHOTr0 00pa3oBaHusI

«TOMCKUI TOCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA U PAIUOSJIEKTPOHUKM »

(TYCYP)
YTBEPX]JIAIO
[Ipopekrop mo yuebHoi paboTe
I1. E. Tposin
«__» 20 r

®OH/J] OLIEHOYHBIX CPEJICTB IO YYEEHOU JUCLIUTIJIMHE
MareMaTH4ecKHe OCHOBbI TEXHHYECKOI0o 00pa3oBaHus

YpoBeHb OCHOBHOM 00pa3zoBaTeinbHOM porpamMel: bakajiaBpuar

Hamnpasnenne mnonroroBku (cnenuanbHocTh): 11.03.04 DsexkTponuka u
HAHOYJIEKTPOHHMKA

[Ipoduiib: KBanTOBasi M onTHYECKAs JIEKTPOHUKA

®opMa 00yuyeHUs: OUHAS

@akynereT: @IT, DakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: 11, Kadeapa 31eKTpOHHBIX TPUOOPOB

Kypc: 1

Cemectp: 1

Yuebnsiit uran Habopa 2016 roga U mocIeAYOMMX JIeT

Ox3ameHn: | 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 TEXHHYECKOTO 0Opa3oBaHUs»
WCTIONB3YeTCS TPU TPOBEIEHUU TEKYIIEro KOHTPOJIA YCHEBAEMOCTH M TMPOMEXKYTOUHOM
aTTecTalluu CTYJCHTOB.

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

tabmure 1.
Ta6muna 1 — [lepeyeHb 3aKpenUIeHHBIX 32 AU CHUNIMHON KOMIeTeHIUi

Kon ®opMyTUpOBKA Jranbl GOPpMUPOBAHUA KOMIIETEHIMH
KOMIICTCHIIMH

OIIK-1 Cnoco0HoCTH JDKEH 3HATh:  OCHOBHBIE ONPEACICHUS U IOHATHSA
NPeICTABUTD aJeKBATHYI0 | 3JIEMEHTAPHOM MaTEeMaTHKH, aHATUTHYECKON
COBpPEeMEHHOMY YPOBHIO reOMETPHUH, BEKTOPHOI'O aHAJIN3a, TEOPUN KOMIUIEKCHBIX
3HAHUI HAYYHYI0 KAPTHHY | YHCEN, TeOopHUH (QYHKIWH, g hepeHTnanTbHOTo
MHPa HA OCHOBE 3HAHUIA UCUUCIIEHUS, BO3MOXKHBIE HX CBS3HM U MPUIOKEHUS B
OCHOBHBIX M0JIOKEeHMI, ApYruxX  OO0JACTAX  MAaTeMaTH4eCKOTO 3HaHUS |
3aKOHOB M METOJ0B JAMCIUILTHHAX €CTECTBEHHOHAYYHOTO CO/ICPKAHUS;
eCTeCTBEHHBIX HAYK M JOKEH YMETh. pellaTh CUCTEMBI JABYX M TPEX JTHHEHHBIX
MaTeMaTHKH YpaBHEHMH, peliaTb HEPaBEHCTBA, CTPOUThH TIpaduKu

DIIEMEHTAPHBIX (PYHKIMIA W  ONHCHIBATH  IUIOCKUE

OIIK-2 Crioco6HOCTD BBISBHTD o0J1acTi, ONepupoBaTh C FJIEMEHTAPHBIMU () YHKIIMSIMHU,
€CTeCTBCHHOHAY THYI0 KOMIUIEKCHBIMU NIEPEMEHHBIMU; PUMEHSITh
CYHIHOCTEL NpobJiem, MPOM3BOJIHBIC K WCCICIOBAHHIO (YHKIIUH; MPUMEHSTh
BOSHUKAIOLIHX B X01€ MaTEeMaTUYeCKUE METOJbI JUUIS PEHICHHS MPAKTHICCKUX
npogeccHoHATLHOIH 3aa4 B JPYruxX OOJIACTAX MATeMaTHYECKOro 3HAHHS U
AEATEILHOCTH, IPUBJIACYDL | jycrumiMHaX €CTECTBEHHOHAYYHOTO CO/ICPIKAHUS;
AJisl HX peicHnsA JlomkeH  BIaAeTh: COOTBETCTBYIOIIUM  (PU3HKO-
COOTBETCTBYIOIIHH MaTEeMaTHYECKUM alnapaTtoM s MaTeMaTU4YeCKOTro
Gu3nKO-MaTEMaTHYeCKHH | apyanysa  moCTaBIEHHOI 3aJauyd  HCCIEJOBaHHUS U
anmapar HAaBbIKAMU €Tr0 TNPUMEHEHHUs B JApPYyrux o0yacTix Hu

JTUCLUIUIMHAX €CTECTBEHHOHAYYHOTO CO/IEPKaHMSL.
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IIK-1 Cnoco0HOCTb CTPOUTH
npocreinne pu3nYecKue
U MaTeMaTH4yecKue

Mo e/ NpudopoB, cxeM,
YCTPOICTB H YCTAHOBOK
JJ1EeKTPOHUKH U
HAHOJJIEKTPOHUKH
Pa3JIM4YHOIO
(pyHKIMOHAJIBLHOIO
HA3HAYCHHS, a TAKKe
HCIOJIb30BaTh
CTaHJAPTHBIE
NporpaMMHbIe CpeacTBa
HX KOMIIBIOTEPHOI' 0
MO/1eJIHPOBAHMUS.

JDKEH 3HaTh: IPOCTEHININE MaTeMaTHYECKHE MOJEIH
npubOpOB, CXeM, YCTPOICTB U YCTAaHOBOK 3JIEKTPOHUKHU
U HaHOZJIEKTPOHUKU Pa3IMYHOrO (YHKLIHOHAIBHOTO
HA3HAUE€HUs, aJrOPUTMbl pELICHMs THUIOBBIX 3ajad,
COBpPEMEHHOE TMporpaMMHOe U  HMH(OPMAIMOHHOE
obecrieyeHre MaTeMaTHYECKOT0 MOJICINPOBAHMS;
JlomKkeH yMeTh: CTPOUTh TPOCTEHIIINE MATEMATHUYECKHE
MOJIeId TPUOOPOB, CXEM, YCTPOHCTB M YCTaHOBOK
JNEKTPOHUKM W HAHOZJICKTPOHUKH  Pa3IMYHOIO
(YHKIMOHATBHOTO HA3HAYEHUS, AITOPUTMBI pEIICHUS
THUIIOBBIX 3a1a4, IIPUMEHSITh COBPEMEHHOE
nporpaMMHOe U HH(pOpPMAIOHHOE oOecrieueHue
MaTEMaTHIECKOr0 MOJIEIUPOBAHUS;

JloJDKeH Bia/leTh: HaBBIKAMU CAMOCTOSITENILHON paboThI
Ha  KOMIBIOTEPE WM TEPBUYHBIMM  HAaBBIKAMH
KOMIIBIOTEPHOT'O MOJICJIMPOBAHUSI IIPOLIECCOB TPUOOPOB,

CXEM, YCTpOﬁCTB H  YCTAHOBOK OJOJICKTPOHHKH H
HAaHOJ3JICKTPOHUKHA Pa3INIHOTO (byHKI_[I/IOHaJIBHOI‘O
Ha3Ha4YCHUA, C HCIIOJIBb30BAHUEM YHHUBCPCAJIBbHBIX

MAaKCTOB IMPUKIAAHBIX MATEMATUICCKUX MIPOTpaMM.

2 Peanuzanus KoMneTreHI M

1 Komnerenmusa OIIK-1

OIIK-1: Cnioco6HOCTH NpeAcTaBUTh A€KBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHHIA
HAYYHYI0 KAPTHMHY MHPa Ha OCHOBe 3HAHUI OCHOBHBIX MOJIO)KEHUI, 3aKOHOB U MeTO10B
€CTeCTBEHHBIX HAYK M MaTeMATHKH

Jns dopMupoBaHus KOMIIETEHIIMM HEOOXOJUMO OCYIIECTBUTH DSi ATAroB. Tallbl
(opMHpOBaHUS KOMIIETCHLIMH, NPUMEHSIEMbIC IJIsI 3TOTO BHJbI 3aHATHA W HCHOJIb3yeMbIe
CpEeICTBa OLIEHUBAHUS MPEACTABICHBI B TAOIUIE 2.
Tab6auua 2— Jransl GopMUPOBAHUS KOMIIETEHIIMU U UCI0JIb3yeMble CPeICTBA OLIEeHUBAHUS

1. Cocras 3HaTh Ymern Baagern

Conep:xkanne 3HaAeT OCHOBBI U_ Ymeert ocymiecTBisATh | Bnameer

3TANOB 0COOEHHOCTH MBICIUTEIbHYIO CIOCOOHOCTBIO K
MBICIIUTEILHOTO JIeITEIbHOCTD, 00001IIeHMIO,
HpOHQCCﬁ, OCHOBBI BBIACJIATH ITITABHOC U aHaJII/I?)y,
aHaJIMTUYECKOMI OTpenesaTh BOCIIPHUSATHIO
IEeSITEIILHOCTH, BTOPOCTEIICHHOE, nH(popMaIuy,
aJTOPUTMBI CTaBUTH I[E]IH U IIOCTAHOBKE I[E]IH U

IIOCTaHOBKHU U
JOCTHKECHUS LENH,
TEPMUHOJIOTHIO U
OCHOBHBIE ITOHATHS
€CTECTBEHHBIX HayK,
3aKOHBI U METOBI,
HCIIOJIb3yEMBIE B
MaTeMaTHKe B
TEOpUU U Ha

BbIOMpATh MTyTH UX

BbIOODY IyTeH

JIOCTIKEHHUS B pelIeHus
npouecce MaTeMaTHYeCKUX
npodeCcCroHaTBLHOM 3ajad,
NEATENbHOCTH; YMEET | HaBBIKAMU
peaIn30BbIBAThH MPUMEHEHUS
MaTeMaTI/I‘IGCKI/Iﬁ MAaTCMAaTHUUYCCKUX
METOJ1 pEIICHUS METOIOB PEIICHUS
3a1a4 3a7a4, Hay4YHOU

CornacoBaHa Ha noprtane Ne 2953
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MPaKTHKE WHTEpIpeTaluu
MOJy4YEHHOTO
petieHus
Buapl 3ansaTui e [IpakTHUeCKHE
o Jlekumuu; e BrmonHeHune )
3aHSTHUSA;
e [IpakTuyeckue JIOMAIITHETO
; ) e [ pynmnossie
3aHATHSA; 3a1aHUS; _
KOHCYJIbTallUH,;
e [pymnmnoBsie e (CamocrosTenbHas
e CamocTosITeNIbHAS
KOHCYJIbTalluu pabota CTyIeHTOB
paboTa CTyICHTOB
Hcnoas3yembie o TecrT; e Tecr; e OrtBeT Ha
cpeacrea e BrinonxeHue e Odopmiienue MPaKTHICCKOM
OLCHUBAHMS JOMAIITHETO JOMAIITHETO 3aHATHU,
3aJaHUS; 3a1aHUS; e Brimonnenue
e Pedepar; e HHuremnekT-kapra JIOMAIIHETO
e lHTennexr- e DK3aMeH 3aJ1aHus;
KapTa e Tecr;
e DK3aMeH e lnTemnexr-
KapTa;

e DK3aMeH

OOure xapakTepUCTUKH MOKa3aTeled U KPpUTEPHEB OLCHMBAHUS KOMIIETEHIIMM Ha BCEX
JTanax MnpuBeJeHbI B TabIuIe 3.
Tadanna 3 — O0mue XapaKTePUCTHKH MoKAa3aTeeii 1 KpuTepueB OlleHUBAHUSA

Moka3arenu u
3HaThL YMmeTh Baanerns
KpUTepUuHn
Obnanaer O6nanaer nuana- Kontponupyer
(baKkTHYeCKUMHU U 30HOM paboTy, MPOBOAUT
TEOPETUICCKUMU MPAKTHYECKUX OIICHKY,
OTIu4HO 3HAHUSAMHU B YMEHHIA, COBEPUICHCTBYET
(BBICOKMIA npeaenax TpeOyeMBbIX It NenucTBUS pabOThI
YPOBeHBb) M3ydaeMoil 00acTi | pa3BUTHS TBOP-
C TIOHUMaHUEM YECKUX PEIICHHIA,
TpaHuUIl abcTparupoBaHUs
IPUMEHUMOCTH pobiieM
Obnanaer
A beper
JMarna3oHoM
3Haet (akThl, OTBETCTBEHHOCTH 32
MPAKTHYECKUX
MIPUHIIHIIGI, exuii 3aBeplIeHHE 3a/]1a4 B
Xopomo (6a30BbIi | Tporiecchl, o0IIHIe M ’ HCCIIEIOBAaHUH,
TpeOyeMbIX AJIs
YPOBEHD) MIOHSITHUS B LIeHI MpHUCIIOCadINBaeT
npeaenax P CBOE IOBEJICHHE K
. OTIpeICIIEHHBIX
n3y4aemoi ooactu 00CTOSITEILCTBAM B
npo0sieM B o0macTu
peleHnu nmpooiaem
UCCIICIOBAHUS
OO6namaer
VYnosaersopureas | Obmamaer OCHOBHBIMU Paboraer npu
HO (TMOPOroBbIii 0a30BbIMU OOLTUMH | YMEHUSIMH, TpeOye- | mpsMoM
YPOBEHb) 3HAHUSMH MBIMH JIJTSI HaOIrIOeHIH
BBITIOJTHEHUS

CornacoBaHa Ha noprtane Ne 2953
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MPOCTHIX 3aaa4

dopMyTUpOBKa TIOKa3aTrelied W KPHUTEPHUCB
npuBeieHa B Tabmuie 4.

OLICHMBAHUS JAaHHOW KOMIETECHIINU

Taﬁ.mzma 4 — Iloka3areau u KPUTEPHUHA OCHUBAHUSA KOMIICTCHIIMA HA 3Talmax

IToxa3areau u
3HaTh YmeThb Baagern
KpUTepUuH
OT1au4HO ° omeem no ® c60000HO ©C680000HO 61a0eem
(BBICOKHIH 80NpPOCY UNU 3a0AHUIO npumensiem OCHOBHbLIMU
YPOBEHbD) apeyMeHmupoB8aHHulll, MemoObl peuteHus: NOHAMUAMU,
flocutecku saday 6 3aKOHAMU U
8bICMPOEHHDBLLL, NOJHbIU, HE3HAKOMbIX meopueil,
° cumyayusx;
e omomny |+ S
mamemamuyecKku 151 00bACHEHUS
cooepoicanus 8bIPANCAMb U S6IeHU,
oucyunusl u e2o apcymeRmupoean- 3aKOHOMepHOCmell
971eMEeHmMO8 8 HO 00KA3bl8AMb " m.o.;
coOmeemcmeuu ¢ mamemamuyeckue
esadeem ymeHuem
NPOCAYUAHHBIM ymeepowcoenus yemanaeiueamo
JAEKYUOHHBIM KYpCOM U MedcnpeoMemHule
¢ yuebHou u 6Hympu-
ﬂumepamypoﬁ; npeOMemele C6A3U
® b18000bL Medicdy
00KazamenbHbl, cobbimusmu,
npusooum npumepwl; obvekmamu u
® DeMoHCmpupyem AGTEHUAMH,
CNnocobHOCMb K
ananuzy u
CONOCMABILEHUIO
PA3NTUYHBIX NOOX0008 K
PeuleHuro 3aa61eHHOl 8
gonpoce unu 3a0aHuu
npoobiemamuxu;
® Mamemamuyecku
0b60CcHO8bI8aEM BbLIOOD
Memooa u niau
peuieHus 3a0ayu

CornacoBaHa Ha noprtane Ne 2953
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Xopoiio ® 060CHOBAHHO, HO C ® npumeHsem ® KpumuyecKu
(0a3oBbIil owUbKaML, Komopbwie Memoobl peuieHus ocmbicugaem
YPOBEHb) cam dice u ucnpagisem, 3a0a4 8 noJyyeHHvle
uznacaem HE3HAKOMbIX 3HAHUSL,
MameMamuquKuﬁ cumyayusx, [} zpa¢uqecm{
Mmamepuan, ® yMeem KOppeKmHo uItOCmpupyem
o cmpoum no2uvecku 8bIPANCAMD U 3a0au4y
CBA3AHHDIL OMEen, apeymenmupo-
UCNONBb3YA NPUHATYIO 6AHHO
HayuHyio 0bocHo8bl8aMb
MepMUHON02UIO; nonoJcenus
® npumeHsem 6 omeeme npeomemHol
oBuwenpunAMYIO 6 obnacmu 3HaHus
Hayke 3HAK0BO-
CUMBOILHYIO CUCTEMY
VCI0BHBIX
0003HaueHuUll;
® apeymenmupyem
8b100p Memooa
peuterus 3a0ayu
YIoBIETBOPH- | ® uziacaem mamepuai ® 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
® cyoicOenust He 2nyboKue (Oeticmeus); npeocmagumay
U HeOOOCHOBAHHbIE; e donyckaem 3HAHUL 8
® 3ampyonsaemcs OWUOKU; MamemamuyecKkou
npueecmu c6ou ® yueem gopme
npumepbl; npeocmasisime
® 3HAem OCHOBHbLE pe3ynomamol
Memoobl peueHUs. ceoell pabomul
MUNoBvIX 3404y
2 Komnerenmus OIIK-2

OIIK-2: Cnioco6HOCTh BBISIBUTH €CTECTBEHHOHAYYHYIO CYyLIHOCTH MPodJieM,
BO3HMKAIOIIMX B X0/1e NPO(eCcCHOHAIBHOM 1eATeJIbHOCTH, PUBJIEYb AJIS1 MX pPelleHus!
COOTBETCTBYIOIIUI (PU3MKO-MATEeMaTHYECKHIi annapar

st hopMHpOBaHHS KOMITETECHIIMM HEOOXOTUMO OCYIIECTBHTH PSI ITAloB. Tallbl
(1)0pMI/IpOBaHI/I}I KOMIICTCHIIUU, HpI/IMeH}IeMLIC IJIA OTOro BHUABI SaHSITI/Iﬁ nu I/ICHOJILSYCMBIC
CpelICTBa OLIEHUBAHMSI TIPEJCTABICHBI B TAOIHUIIE 5.
Tabéauua 5— Iranbl GopMHPOBAHUS KOMIETEHIIUH U UCTIOJIb3yeMble CPeICTBA OLleHHBAHUS

2. CocraB 3HaThL YMmeTh Baanerns
Conep:xanne 3HaeT Ha ypOBHE YMmeer ucnonb3oBars | Bnaneer
JTaINoB MPECTABICHUS COOTBETCTBYIOIIMI CIOCOOHOCTBIO

CornacoBaHa Ha noprtane Ne 2953
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LIEJIA U 3aJa41 3aaue (hU3MKo- AHAJIM3UPOBATh,
ANEKTPOHHUKHU U MaTeMaTH4eCKUn 000011aTh,
HAaHOXJICKTPOHUKH, anrapar— 3HaHUs Ha OLICHUBATb,
TEPMHUHOJIOTHIO, YPOBHE Ha4aJIbHOT'O CpaBHUBATh IPH
COOTBETCTBYIOLLIHI aHaJIn3a: peuarb peLIeHUn
¢buzuko- CUCTEMBI JIByX U TPEX | MPUKIAIHBIX 3a/a4,
MaTeMaTU4eCKUI JIMTHEHWHBIX TEPBUYHBIMU
anmnapar, YpaBHEHUH, pelaTh HaBBIKAMH
MIPUMEHSEMBIN K HEpPAaBEHCTBA, MAaTeMaTu4eCKOTro
peueHuto 3axaqy CTpOUTH rpaduKu HCCIIEOBAHUS
npoeccHoHaTbHONW | AJIEeMEHTapPHBIX MPUKJIAJAHBIX 3ajad,
NEeATEIbHOCTH. byHKIMiA 1 HaBBIKOM
OMUCHIBATh MIJIOCKUE JIOBEJICHUS] PEIICHUS
obnacty, 3a/1a4M J10
ONIEPUPOBATH C MPAKTUYECKU
3JIEeMEHTapHBIMU MIPUEMIIEMOTO
GYHKUMSIMH, C pe3yapTrara — 4yucia,
KOMIIJIEKCHBIMHU rpaduka, TOYHOTO
MIEpEMEHHBIMH, Kauy€CTBEHHOIO
MIPUMEHSATD BBIBOJIA.
MPOU3BOJIHBIE K
HCCJIEIOBAHUIO
¢byHKIMiA, B Oygymieit
npodeccuoHaIbHON
NEATEIbHOCTH
e [IpakTHueckue
o Jlexmumu; e BrimonHeHue .
3aHATHUA;
e [IpakTnueckue JIOMAIIHETO
Bunael 3ansaruii 3aHATHS, 3aJjaHus; * I'pynmossie .
KOHCYJIbTAllWH;
e [pynnossie e (CamocrosTenbHas
e CamocTosITeNbHAS
KOHCYJIbTaIluU pabota CTyIeHTOB
paboTa CTyIeHTOB
Hcenoab3zyembie o Tecr; e Tect; e OrtBeT Ha
cpeacrea e Brmonnenue e Odopmienue IPaKTUIECKOM
OLlCHVMBAHUSA IOMAIIIHETO JOMAIITHETO 3aHATHU,
3aJIaHus; 3aJlaHus; e BrmoaHnenue
e Pedepar; e HHreiuekT-Kapra JIOMAIIHEro
e UuTemnexr- e DK3aMeH 3aJlaHu:,
KapTa e Tecr;
e DK3aMeH e nTennexr-
KapTa;

e DK3ameH

OO1ue xapakTepUCTUKH MOKa3aTele U KpUTepUeB OLICHUBAaHUS KOMIIETEHIIMM Ha BCEX
JTanax npuBeJeHbl B Tabaule 6.
Ta6auma 6 — O01mme XapaKTepUCTHKH MOKa3aTe/ieil 1 KpUTepueB olleHMBAHUS

Iloxka3arenn u

3Harb Ymernb Baangers
KpUTepHHU
Otiu4HO Obnanaer Obnanaer auamna- Kontponupyer
(BBICOKMI (bakTHUECKUMU U 30HOM paboty, IpOBOAUT
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YPOBEHb)

TEOPETUIECKUMHU
3HAaHUSIMH B
npezenax
H3y4aeMoiu oomactu
C IOHUMaHUEM

MIPAKTHYECKUX
YMEHHUH,
TpeOyeMbIX IJist
pa3BUTHUSA TBOP-
YECKUX PEIICHU,

OLICHKY,
COBEPILEHCTBYET
NeicTBUS pabOThI

IpaHUII abcTparupoBaHus
IIPUMEHUMOCTH pooiieM
Obnanaer
beper
JMara30HOM
3HaeT (axTsl, OTBETCTBEHHOCTb 32
MPAKTHYECKHUX
TIPUHITUIIBI, - 3aBepIleHHE 3a/1a4 B
Xopomo (6a30BbIi | Tporeccel, oOIIHe ¥Me6 elximx s HCCJIEOBaHUH,
YPOBEHb) TIOHATHUS B peoy npUcrocadIuBaeT
peteHus
npezenax CBOE TOBEJICHHE K
. OIIpEEIEHHBIX
n3y4yaemoil oonactu 00CTOSATETHCTBAM B
mpo0semM B 001acTH
petieHuu mpoodiemM
MCCIICIOBaHUS
OO6namaer
OCHOBHBIMH
YnosiaerBopureab | OOnanaer PaGoraer npu
. YMEHUSIMH, TpeOye-
HO (TOPOTOBBIH 6a30BbIMH OOIIIMMU MBIMH LTS PSIMOM
YPOBeHBb) 3HaAHUSIMH HaOJII0IeHUH
BBITTOJTHEHHS

IIPOCTHIX 3a]a4

dopMyIMpoBKa TOKa3aTeied W KPUTEPHEB

MpuBeieHa B TabmuIE 7.
Tab6auna 7 — [oka3zaTejim 1 KPUTEPUH OLIEHUBAHUS KOMIETEHIIHN HA ITanmax

IMoka3zaresun u

3HaThL YmeThb Baagernb
KpUTepuHn
O1TimmyHo e Jemoncmpupyem | ® c6G0O00HO ®NIOHAMUAMU,
(BBICOKHIH NnojlHoe NOHUManue | opuenmupyemcs 6 uoesmu,
YPOBEHD) Mamepuana, HAay4HbIX U Memooamu
8616000l MamemamuyecKux coomeemcmaeyio-
00KA3amenbHbl, UCTMOYHUKAX wezo ghusuxo-
npueooum ungopmayuu; Mamemamuiecko2o
npumepbl, ® NIPABUNLHO annapama c
® demoHcmpupyem 8bINOIHSAEM Yevio 8blA6NeHUs
CNOCOOHOCMb K DUCYHKU, npoobiemHou
aHanuzy u yepmedicu, cumyayuu,
conocmasieHuro epaghuxu, egnadeem ymenuem
PA3UYHBIX conymemayroujue 8vibopa
no00x0008 K omeemy, ungopmayuu u3z
peutenuro 3a0ayu, ® cimpoum Pa3IU4YHbLX
® Mamemamuiecku Mamemamuyeckue UCTMOYHUKOG C
0bocHoBbIBaEM mooenu; yenvio
8b100p Memooa u ® naxooum o0bocnosaHus
niawn pewienus onmumanvivle Mmemooa pewenus
3a0ayu. nymu peulerusl mamemamudecKux
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HOCMABLEHHBIX
3a0au,

® paszpabamvisaem
aneopumm
peuleHus 3a0ay.

3a0ay;
eyMeem YemKo
dopwynuposamo
pe3ynbmamol
peuienus 3a0ay
uccnedosanus ¢
VKA3aHuem ux
meopemuyeckozo u
NPAKMUYECKO20
SHAYEeHUs,

Xopouo (0a30BblIii
YPOBEHB)

® donyckaem
HebonbuUe
npobenvl, He
uckasusuiee
Mamemamuyeckoe
cooepacanue
omeema;

® cmpoum
JlocuyecKu
C8A3AHHbLU
omeem, UCNOIb3Ys
NPUHAMYIO
HAYYHYIO
MEePMUHOTIO2UIO;

® npumMeHsiem 6
omeeme
00w enpuHaAmyIo 8
Hayke 3HaK08O-
CUMBOILHYIO
cucmemy
VCI0BHBIX
0003HauenuUll;

® apeymenmupyem
8b100p Memooa
peuleHus 3a0ayu

® npumensiem
Memoobl peuieHus
3a0a4 8
HEe3HAKOMbIX
cumyayusx;

® yMmeem KOppekmHo
8bIpaAdCcamo u
apeymeHmupo-
6AHHO
obocHoevieamMb
mamemamuyec-
KVI0 UHGopmayuro

® gradeem pazHviMu
cnocobamu
npeocmasieHus
ungopmayuu
(ananumuyeckoe,
epaghuueckoe)

® KpumuyecKu
ocmbleugaem
noyuenHble
SHAHUSL,

Yiosiaersopureinb
HO (IIOPOroBbIi
YPOBEHB)

® cooepoicanue
uznazaem
@pacmenmapHo,
He 8ce20a
HOCIE008AMENbHO,

® 110Ka3viBaem
obwee noHuManue
gonpoca,

® 3HAem OCHOBHble
Memoobl peuleHusl
MUNOBLIX 3a0a4

® ymeem pabomamo
CO CNpasoyHoU
JUumepamypoti, HO
nOUCK
ungopmayuu
nposeoeH
He21yb0Ko U
HEeNnoHo;

® yueem
npeocmasiims
pe3ynvmamsl
ceoell pabomut,

® Jonyckaem
OUUOKU 8
Mamemamu4eckou
MepMUHOI02UU,
yepmeoicax,
BbIKNIAOKAX, HO
ucnpaeisiem nocie
HABOOAWUX
60NPOCO8
npenooasameis

® grnadeem
HasvIKamu
peutenust munosvix
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mamemamuyeckux
3a0ay

Komnerennusa ITK-1

IIK-1: CnocodHOCTh CTPONTH MpocTeiimme pu3nvecKne 1 MaTeMaTH4ecKue MoaesIH
npudopoB, cxeM, YCTPOICTB U YCTAHOBOK JJIEKTPOHHKH ¥ HAHOJJIEKTPOHHUKH Pa3JIHYHOI0
(GYHKIHOHAJBLHOT0 HA3HAYEHUSI, 2 TAK/KE HCMOJIb30BATh CTAHIAPTHbIE MPOrPaMMHbBIE
cpecTBa HX KOMIILIOTEPHOr0 MO/IeJINPOBAHMSI.

It hopMHpOBaHHS KOMITETECHIIMM HEOOXOTUMO OCYIIECTBHTH PSII ITAroB. Tallbl
(1)0pMI/IpOBaHI/I5I KOMIICTCHIIUU, HpI/IMCHHeMBIe IJIA OTOIr0 BHUIBI 3aH51TPIﬁ nu I/ICHOJIBSYGMBIG
CpelCTBa OIEHUBAHMSI TIPECTABICHBI B Ta0IHIIE 8.
Tab6auna 8— Jdranbl popMHPOBAHUS KOMIETEHIHMH U UCTIOJIb3yeMble CPeICTBA OLIEeHUBAHUS

Buanl 3anaTuit

e [IpakTnyeckue

3aHATHA,

e [’pynmnoBsie

KOHCYJIbTalluU

JIOMAIITHETO
3a/1aHNS;

e (CamocrosaTenpHas

paboTa CTyIeHTOB

3. CocraB 3Harth YMmerh Baaners

Conepxxanne 3HaeT Ha YpOBHE MEET CTPOUTD Brnaneer

ITANoB MPEICTaBICHUS pocTeiinme MEPBUYHBIMH
COBPEMCHHEIC MaTeMaTHYECKHE HaBBIKAMH
3a7a4n MOJIeTTU TIPUOOPOB, MaTeMaTH4ECKOIO
HCCIIEIOBAHUS B CXEM, YCTPOUCTB U HCCIIEIOBAHUS U
obJactTu YCTaHOBOK KOMITBFOTEPHOTO
AJIEKTPOHHUKH U AIEKTPOHUKH H MOJICTUPOBAHHUS
HAHOAJICKTPOHUKH, HAHOAJICKTPOHUKHU NPUKIIAJIHBIX 3aj1ad,
TEPMHHOJIOTHIO, Pa3IUIHOTO CITOCOOHOCTBIO
MPOCTEHIIHEe (GYHKIIMOHAIBHOTO aHaJIM3UPOBATh,
¢busnueckue u Ha3Ha4YEeHHUS, 000011aTh,
MaTreMaTH4eCKHE QJIITOPUTMBI PEIICHHUST | OIICHUBATh
MOJIEITH PUOOPOB, THUIIOBLIX 3a/1a4, MPaBAONOA00HOCTh
CXEM, YCTPOUCTB U MIPUMEHSITh YHCJIOBOTO OTBETA,
YCTaHOBOK COBPEMEHHOE CpaBHUBATH,
AIIEKTPOHUKH H POrPaMMHOE U MIPOU3BOTUTH
HaHOXJICKTPOHUKH HHGOPMAIIMOHHOE BBEIYHCIIEHHS U
Pa3IUYHOTO o0OecrieucHHe MPECTABIATh
(YHKIIMOHATBHOTO MaTEMaTHYECKOI0 YUCJIOBLIE U
Ha3HAYEHUS MO/JICITUPOBAHUSI. rpaduveckue
COBPEMEHHOE PE3yIbTaThI
IPOrpaMMHOE U pereHusI
nH(OPMAITMOHHOE MareMaTH4eCKHX
obecrieyeHue 3aja4 Mpy MOMOIIN
MaTreMaTH4YECKOIO CTaHapTHBIX
MOJICIIUPOBAHHS. IPOTPaMMHBIX

CPEICTB.

o Jlekmmmu; e BrinmonHeHue e [[pakTrueckue

3aHATHS,

e [ pymnoBsie
KOHCYJbTallUH,

e CamocTosTenbHas
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Hcnoabzyembie
cpeacTBa
OLlCeHUBAHMS

e Tecr;

e BrmoaHnenne
JIOMAIITHEro
3aJIaHuS;

e Pedepar;

o Uurtemmexr-
KapTa

e DK3aMeH

o Tect;

e  Odopmienue
JIOMAIITHETO
3a/laHus;

e UHreiekT-KapTa;

e Pedepar;

e DK3ameH

paboTa CTyIeHTOB

e OrtBeT Ha
MPAKTUICCKOM
3aHATHY,

e BrimonHenue
JIOMAaIIHEro
3aJaHuUs;

e TecT;

e HHTemiekr-
KapTa;

e Pedepar;

e K3aMeH

OO1Iue xapakTepUCTUKH MOKa3aTele U KpUTEepUeB OLICHUBAHUS KOMIIETEHILIMM Ha BCEX
JTanax npuBeeHbl B Tabauie 9.
Ta6auma 9 — O01mme XapaKkTepUCTHKH MOKa3aTe/ieil 1 KpUTepueB olleHMBAHUS
KOMIIeTEHIIUH 10 3Tanam

IToxa3zarenu n

3HaTL YMmeTh Baanern
KpUTepHHU
O6nanaer Obnamaer auamna-
(baKkTHYeCKUMU U 30HOM
TEOPETUYECKUMHU MPAKTUYECKUX KonTponupyer
OT1inyHo 3HAHUSIMU B YMEHUH, paboTy, MPOBOAUT
(BBICOKMI npenaenax TpeOyeMbIX 1Jis OLICHKY,
YPOBEHb) n3y4aeMoi o0acTi | pa3BUTHUS TBOP- COBEPIIIEHCTBYET
C IOHMMaHUEM YEeCKHUX pelIeHuH, nefcTBUs paboTHI
TPAHUI] abcTparupoBaHUs
PUMEHUMOCTH npobiem
Obnanaer
beper
JMana3oHOM
3HaeT (aKThl, OTBETCTBEHHOCTb 32
MPAKTUYECKUX
TPUHIUIIGI, . 3aBepIleHHE 3a/1a4 B
Xopomo (6a30BbIi | Tporeccel, oOue ™ ’ HCCIICIOBAHNH,
TpeOyeMBbIX JIs
YPOBeHBb) MIOHATHUS B npucrnocadiIuBaeT
peteHus
npenenax CBOE TTOBEJICHHE K
. OIpEEIEHHBIX
u3yyaemon obaactu 00CTOSITENTLCTBAM B
mpo0semM B 001acTH
pelieHny npooiemM
HCCIIEI0BaHMS
O06mnamaer
OCHOBHBIMH
Ynosaersopureas | Obmamaer Paboraer npu
. YMEHUSIMHU, TpeOye-
HO (TMOPOroBbIi 0a30BbIMH OOIIUMU MBIMH LTS PSIMOM
YPOBEHBb) 3HaHUAMHU HaOIIOICHIN
BBIIIOJTHEHUS

MMPOCTHIX 3aaa4

dopmMynMpoBKa TOKa3aTeliel U KPUTEPHUEB

npuBeaeHa B Tadmuie 10.
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Tadanna 10 — Ioka3aTein ¥ KPpUTEPUH OLEHHBAHUS KOMIIETEHIIMM Ha Tanax

IToka3aresun n

3HarTh Ymerb Baaners
KpUTepUH
O1iauyHo e Jemoncmpupyem | ® c60O00HO ®NOHAMUAMU,
(BbICOKM NnoaHOEe NOHUMAHUE opuenmupyemcsi 6 uoesmu,
YPOBEHb) Mamepuana, HAYYHbIX U Memooamu,
86160001 MamemamuyecKux CBA3AHHBIMU C
00KA3amenbHbwl, UCTMOYHUKAX Mamemamudeckum
npusooum ungopmayuu, uccuedosanuem u
npumepbl, ® NPABUTLHO KOMNbIOMEPHbIM
® DeMoHCmpUupyem 8bINOIHAEM Modenuposanuem
CnOCOOHOCMb K PUCYHKU, 3a0au
aHanuzy u uepmeoncu, uccnedosanus 8
conocmasieHur epaghuxu, obracmu
PA3IUUHbIX conymcemeyrowue IeKMPOHUKU U
no0X0008 K peutenuio; HAHONIeKMPOHUKU,
peutenuio 3a0aqu; | e cmpoum egnadeem ymenuem
® Mamemamuiecku MamemamuyecKue 8vibopa
000CHO8bI8ACM mooenu, ungopmayuu u3
8b1OOp Memooa u ® pazpabamviéaem Ppasiu4nblx
NJaH peulenusl anzopumm UCTMOYHUKOG C
3a0ayu, peuwenus 3a0ay; yenvio
® yenb U Imansvl ® pewienue o0bocnosaHus
Mamemamuyec- MamemamuyecKkoil Memooa peuienus
K020 3a0ayu npo8ooum 3a0ay
MOOeNUPOBAHUSL; ¢ noMowbIO uccnedosanus 8
® COBpeMeHHOe COBPEMEHH020 ooracmu
npozpammHoe u npocpammHo20 ONNEKMPOHUKU U
ungopmayuonnoe obecnevenus. HAHOINIEKMPOHUKU,
obecneuenue ey Meem YemKo
npoyeccoe Gopmynuposams
Mamemamuyec- pe3ynvmamsl
K020 peueHus 3a0ay
MOOenuposanus UCcn1e008aHus ¢

YKasaHuem ux
meopemu4yecKkoeco u
npakmu4ieckozo
3HAYeHUsl,

CornacoBaHa Ha noprtane Ne 2953
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Xopouro (0a3oBbIit | e donyckaem ® npumersem ® gnadeem pazHvIMU

YPOBEHb) HebobUUe Memoobl peuieHus cnocobamu
npooenvl, He 3a0ay npu npeocmasieHus
uckazusuiee MOOenupo8aHuu ungpopmayuu
Mamemamuyeckoe npubopos, cxem, (ananumuyeckoe,
U HayuHoe yempoucma u epaghuueckoe)
codepofcanue ycmaHoB0K ® KpumuyecKu
omeema, INEKMPOHUKU U ocmblCauBaem

e cmpoum HAHOINLEKMPOHUKU NoyYeHHble
Jl02u4ecKu PA3UYHO20 3HAHUSL.
CBA3AHHbIU @DYHKYUOHANIBbHO2O
omeem, UCNOIb3Ys HA3HAYeHUs1;

NPUHANYTO ® ymeen KOppekmHo
HAYYHYIO 8bIPAdICAMb U
MepPMUHON02UIO; apeymeHmupo-

® npumensiem 8 BAHHO

omeeme 000CHOBbIBAMD

mamemamuuec-

00w enpuHAmyIo 8
KVI0 UHgopmayuro.

HayKke 3HaK0BO-
CUMBOILHYIO
cucmemy
VCI0BHBIX
obo3Havenull;

® apeymenmupyem
8b100p Memooa
peuteHus 3a0ayu.

YnosaerBopurenb | e cooepoicarnue ® yumeem pabomams | ® donyckaem
HO (TIOpOroBbIi uznazaem CO CNPABOYHOU OWUOKU 8
YPOBEHb) @paemenmapro, aumepamypou, Ho MaAmemMamudecKo
He éce20a nOUCK MepMUHONIO2UU,
nocn1e008amenvHo; ungopmayuu uepmegicax,
® noxasvleaem npogeoen BbIKIIAOKAX, HO
obwee nonumanue He2yb0Ko U ucnpasusiem nocie
gonpoca; HEeNnoHo, HABOOSAUUX
® 3Haem OCHOBHblE ® yueem 80NpOCO8
Memoovl peuleHus npeocmasiimo npenooasameis
MUnoevix 3a0au pe3yibmamol ® gradeem
ceoell pabomut, HA8bIKAMU
peulenuss munoswix
MamemamudecKux
3a0ay

3 TunoBbie KOHTPOJILHbIE 3aIaHUS
JUis  peanu3anyy  BBIMICTICPEUMCIICHHBIX 3a1ad OOYyYEHHs HCIIOJB3YIOTCS THIIOBBIC
KOHTPOJIbHBIE 3aJJaHMs WM UHBIE MaTepHhalibl, HEOOXOIUMBbIE ISl OLEHKHU 3HAHUM, yMEHHI,
HAaBBIKOB U (WJIM) OTIBITA IEATEIBHOCTH, XapaKTEPHU3YIOIIUX ATAIbl (JOPMUPOBAHHS KOMITETEHITHNA
B IpOLIECCE OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBI, B CIEAYIOIIEM COCTABE.
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Tecr:

I'paduku 1 cBOMCTBA 3JIEMEHTAPHBIX (DYHKITUH.
OCHOBBI BEKTOPHOH anreOpsl.

KommnekcHbie yncna.

[pousBoanas GpyHKIMN.

rPobhdRE

Ipumep mecma na memy «I pagpuxu u ceoticmea 21emMeHmMapHuIX GHYHKYUL»

1. 3amumuTe QyHKIMOHAIBHYIO 3aBUCUMOCTh CHIIBI F B3auMoneicTBUS ABYX
MEKTPUICCKUX  3apsjioB €1 U €2 OT BEIMYUHBI I PACCTOSHUS MEXKITY HUMH.
2. Uzobpaszute obmacts Ha uiockoctH XOY, onumuTe 001acTh B IEKAPTOBBIX KOOPAWHATAX
V=X,
D: {y = 2x,
x = 2.
3. MsoOpasute obmacte Ha twiockoctu XOY, mepelauTe K MOISPHBIM KOOpAUHATAM,
OTIMIIIMTE 00JIACTh B MOJSIPHBIX KOOPIUHATAX
_ {xz + y? = 4x
?+y%2 =4y

IIpumep mecma na memy « OcHOBbL 6eKMOPHOU an2eOPbl »

1. Haiitu paBHOze#CTBYIOIYIO IBYX clll F1 1 Fy, Mogynu koTopbix paBssl |[Fi| = 5, |Fa| =
7, yron mexay HuMu 0 = 60°. OnpeaenuTts Takke YIibl o U [, 00pa3yeMblie
paBHOACHCTBYIOIIEH ¢ cunlamu 1 1 Fa.

2. Jana cuna F= (3,4, -2) u touka ee npuiokenust A(2;—1; 3). HaliTu MOMEHT CHIIBI
OTHOCHTEJIFHO Hayajia KOOPAMHAT U YIIbI, COCTABISIEMbIC UM C KOOPAUHATHBIMU OCSMHU.

3. Cuna F =(5,-3, 9),mpunoxena k Touke A(3;4;—6). Beraucnure paboty cuisl F B cirydae,
KOIZIa TOYKA €€ IPUIIOKEHUS, IBUTAsICh IIPSIMOJIMHEWHO, IEPEMELIAECTCS B TOUKY B

(2;6;5).
Ilpumep mecma na memy «KomrmnekcHsie unciay

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

2. 3anumure KOMIUIEKCHOE YHCIIO Z = 4 — 2+ [ B MOKa3aTesibHOI opme.
3. Pemmrte ypaBHenue z2+ 4z + 8 = 0. KopHu ypaBHEHHs 3aIMIIUTE B aareOpandeckoi

dbopwme.
4. Jlan Tok B komIuiekcHOH Gopme [ = 3 — 4 . Hanumnte ypaBHEHHUE TOKA.

Ipumep mecma na memy «IIponsBogHast GyHKIUNY

=

3anuiimTe TabIUIY TPOM3BOIHBIX
2. KomuuecTtBo 3neKTpryecTBa, MPOTEKAOIIEe Yepe3 MPOBOAHKK, HaunHas ¢ =0, 3amano
zakoHoM Q(t) = 1+ 3t + t2. Haiinure cuily Toka B KOHLIE BTOPOii CEKYH/IBL.

3. HaiiguTe nmpou3BoaHyo0 GyHKINN

e2x

1 -
)y4x

2) f(x)=4ctg’x+8Insin x

27
CornacoBaHa Ha noprtane Ne 2953



3)

1
f(x) =3

KonTpoabHasi pabora: He npeaycMoTpeHo

KosutokBuyMm: He npeaycMorpero

Pegepar:

NooakrowhE

o

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

Temsbl pedeparon
Dranel pa3BUTHUS IEKTPOHUKH OT MUKPO- 10 HaHO.
KpeMHuii — marepual HaHOAIEKTPOHUKH.
Kpemumit — 0CHOBHOM NOITYNIPOBOIHUKOBBIN MaTeprall MUKPO3JIEKTPOHUKH.
MeTtonb! 30H10BOM MUKPOCKOIIUH.
MarepuanoBeieHIE U TEXHOJIOT UL HOBBIX MaTepHaoB.
HanorexHonoruu, ux NpuMEHEHHUE B HAYKE U TEXHUKE.
OU3UKO-XUMUYECKHE  OCHOBBI  TOJYYEHHMS  HOBBIX  MOJYHPOBOJHUKOBBIX
COCIMHECHUM.
KoMIIbIoTEpHOE MOZIEMPOBAHUE B DJIEKTPOHUKE.
DKCIIEpUMEHTAJIBHBIE METO/IbI UCCIIEIOBAHMSL.
@DyHKIHOHAIBbHAS MUKPO- X HAHODJICKTPOHUKA.
DneMeHTHI ¥ TPUOOPHI HAHOAIIEKTPOHHUKH.
JIy4eBble U TIa3MEHHBIE TEXHOIOTHH.
I'paceHoBast HnEKTPOHUKA.
HanotpyOxwu.
Jlazepsl.
ConHeuHble 37€MEHTBI: PU3UKA, TEXHOJIOTHS U IIEKTPOHUKA.
OnThueckre HAHOAHTEHHBI.
ConHeuHble OaTapeu Ha MOJIYIIPOBOJHUKOBBIX CTPYKTYpaXx.
Mertonbl npeoOpa3zoBaHMs COJTHEYHON SHEPTUH.
[TonmynpoBOAHUKOBBIE MaTEpHaAIIbl — OCHOBA COBPEMEHHON IEKTPOHUKH.
OnTuyeckue KpucTaibl.
CoBpeMeHHas TEHICHINS B Pa3BUTUU COJIHEYHBIX 2JICMEHTOB.
Ocu cuMMETpuH B KpUCTaJLIaX.
XKunkue KpucTaibl.
[TpuponHbIe U CHHTETHYECKUE alMa3bl — YHHUKAJIBHOCTh 00J1acTel MPUMEHEHHSI.
AnMas — coCpel0TOYME YHUKAJIbHBIX CBOMCTB CPEIU IPUPOAHBIX MaTEPUATIOB.
Kpucramisl B 1a3epHON TEXHUKE.

Kpurepuu oneHuBanus:

1. TloaroroBka u HanucaHue pedepara.
e OO0bem pedepara — He meHee 10 cTpanuil, HO He Oonee 15.
e (OO0s3arenbHO UCTIONIB30BAHNE HE MEHEE 2 POCCUMCKUX M HE MeHee 3 3apyOe’KHbIX
HCTOYHHUKOB, ONTyOJMKOBaHHBIX 3a mociennue 10 et
e OO0s3arenbHO UCIIOIB30BaHUE MEKTPOHHBIX 0a3 naHHBIX Google.
2. Tlponemypa 3amuThl pedepara: OreHKa TEKCTa MPETo1aBaTeIeM.
Kpurepuu onieHuBaHus
® COOTBETCTBHUE CONIEP)KaHHS 3asBJICHHON TEME, OTCYTCTBHE B TEKCTE OTCTYIUICHUH OT TEMBI
— 1 6amm;
®  COOTBETCTBHE LIEJISAM U 3a/1a4aM JUCIUIIIMHBI — 1 Oast;
® KOPPEKTHOE U3JI0)KEHHE CMBICIIa OCHOBHBIX HAyUHBIX UJEH, UX TEOPETUYECKOE
000CHOBaHHE U 00BsICHEHUE — 2 0aIa;
®  JIOTMYHOCTbH U MOCJEI0BATEIbHOCTh B U3JIOKEHUH MaTepuaina — 1 6asr;
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e  CcrocoOHOCTB K paboTe ¢ IUTEPATYpPHBIMU UCTOYHHKaMHU, IHTEepHET-pecypcamu,
CIIPaBOYHOM ¥ SHIIMKJIONEINYECKOM JIuTepaTypoi — 1 6amr;
e 00BeM HUCCIIeI0BaHHOM JTUTEpPATyphl U IPYTUX UCTOUHUKOB HH(popManuu — 1 6ai;
®  CcrocOOHOCTB K aHAJIN3Yy U 00001IEeHIIO HH()OPMAIIMOHHOTO MaTepHalia, CTENIeHb
HOJHOTBI 0030pa COCTOSIHUA Bonpoca — 1 Ga;
®  yMEHHE M3BJIEKaTh HHPOPMAIIHIO, COOTBETCTBYIONTYIO TTOCTABICHHOM TIeJIH, 1
nepepacrpenensats napopmaiuio — 1 6amn;
® [IPaBUIBHOCTb OPOPMIICHHS (COOTBETCTBUE CTAHAAPTY, CTPYKTypHAs YHOPSII0UYCHHOCTb,
CCBUIKH, IIUTATHI, TAOIUIIEI U T.1.) — 1 Oa.
3. TloaroroBka M BBICTYIUIEHHE C YCTHOW Ipe3eHTAIlMeH 110 MaTepHraiam pedepara.
e Bpewms npeszentanuu — 10-15 MuHyT.
e (Os3arenbHO OTpaKEHNE OCHOBHBIX JaHHBIX, N3JI0KEHHBIX B pedepare.
4. Tlpouenypa OLEHKH: BBICTYIUIEHHE C YCTHOU Mpe3eHTaluel MarepruasoB pedepara c
MOCIIEYIOIIUM TPYIIIOBBIM O0CYKICHHEM.
Kpurepuu onieHuBanus
® COOTBETCTBHUE COJEPKaHUs MPE3CHTALNU MaTepuaiaM pedepara - 2 6ana;
® KOPPEKTHOE M3JI0)KEHUE CMbICIIA OCHOBHBIX HAay4HBIX MJIEH, UX TEOPETUUECKOE
000cHOBaHME U 00BbsICHEHHE — 2 OanIa;
®  JIOTMYHOCTH U MOCJIEI0BATENILHOCTD B U3JIOKEHUH MaTepHaa — 2 6asia;
® CIOCOOHOCTbH K aHAIM3Y U 0000IIEHNI0 HHPOPMALITMOHHOTO MaTepuaa, CTeNeHb
MIOJTHOTHI 0030pa COCTOSTHHS BoTpoca — 2 6aia,
e  yMEHHE BU3YaJbHO MPEACTABIATh HEOOX0IUMYIO HHpOopMauio — 1 Gam;
®  NPaBWIBHOCTb OPOPMIIEHHS (COOTBETCTBHE CTAHAAPTY, CTPYKTYpHAsI
YIOPSA0YEHHOCTh, CCHUIKH, IUTATHI, TAOIHUIBI U T.1.) — 1 Oas.
Hroro: 20 6annos

Tembl 1a00paTOPHBIX PAdOT: He PEIYCMOTPEHO

BrinoJsinenue 1oMamIHero 3a{aHud:

1. Tlonstue ¢pynkuuu. O6nacts onpenenenus. O6nacts 3HaueHuil. IloHsTHE QyHKIMOHATBLHON

3aBHCHUMOCTHU B MaTeMaTHKe U (PU3HKE.

DeMeHTapHOE UCCIIeT0BaHUE (DYHKITUIA.

3. Ilpocteitmue pynkuuu. I'paduueckoe nzobpaxenue Gpynkiuu. [Ipu BeIoNHEHNH 3a0aHUS
ucnonb3oBark naker Mathcad nim Advanced Grapher.

4. Tlonspnas cucrema koopauHar. [IpuMeneHue noasipHoit cucteMsl koopauHar. ['paduyeckoe
n3o0paxenue GyHkimu. [Ipy BeIOIHEHUH 3a1aHUsI UCTIONB30BaTh NakeT Mathcad wu
Advanced Grapher.

5. Bekropnas anre6pa. Hexotopsie Gu3nueckne npuiiokeHust BEKTOpHOU anreOpsl. [Ipu
BBITIOJTHEHHH 3aJIaHUs HCTIONb30BaTh akeT Mathcad.

6. KomruiekcHble uncia U IeHCTBUS HaJl HUMH. ANreOpandeckas, TpUrOHOMETpUIecKas u
nokasaresbHasi (POpMBbI 3aIMCU KOMIUIEKCHBIX unceln. [Ipu BeIMOITHEHNN 3a1aHUs UCTIONB30BaTh
naket Mathcad.

7. V3BieuyeHHe KOpPHS U3 KOMIUIEKCHOTO Ynciia. Bo3BeneHne KOMIUIEKCHOTO YUCIIa B CTENIEHb.
[IpuMeHeHne KOMIUIEKCHBIX YHCEN B AIEKTpOTexXHUKE. [Ipy BRITOTHEHNH 3aJaHNs UCTIONB30BaTh
naket Mathcad.

8. Tonsatue nponsBonHOW HyHKIMU. TabauIa MPOU3BOAHBIX MIEMEHTAPHBIX (YHKITHI.
IIpousBoaHast OT CyMMBI, IPOU3BEAEHHSI, YacTHOTO GyHKIMM. [TonsaTre nuddepenmana
dbyHKIUN.

9. IIpousBonnas. [IpunoxeHus: npou3BOAHOM K uccienoBanuio GpyHkuuu. duzndeckue u
reOMETPUYECKIE TIPUIIOKEHHS TPOU3BOAHOM. [Ipm BRIOTHEHNH 3a1aHNUS UCITIONB30BATh ITAKET
Mathcad uiu Advanced Grapher.

N
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Tembl 11 caMOCTOSATEILHOM PadoThI:

1.

2.

SRSl S

Jlunelinplie, KBaapaTUYHBIC U IPOOHO-IMHEHHBIC PyHKIMK. Pemenne mpocTermmx
YPaBHEHUI U HEPABEHCTB, COAEPKAINUX MOIYIIH.

VYpaBHEeHUs 1 HEPaBEHCTBA, COAEp KaIIHe oKa3aTelbHble QYHKIUN YpaBHEHUS U
HEPaBEHCTBA, coeprkaue jorapudpmuyeckue Gynkuuu. OcHOBHbIE (HOPMYITBI
TPUTOHOMETPUH. TPUTOHOMETPUUYECKHE YPABHEHUSI.

TeH30pbI ¥ UX NPUIIOKECHUS.

CkansipHO€, BEKTOPHOE M CMELIAaHHOE MTPOU3BEIEHUSI BEKTOPOB U UX MPUIIOKEHUS.
dopmynel Ditnepa. OcHOBHBIC TpaHCIECHIeHTHBIE GyHKIMU. Dopmyna Myaspa.
NuTepBanbl MOHOTOHHOCTH (GYHKIHU. DKCTpeMyM GYHKIMH. BHIMTYyKIOCTh M BOTHYTOCTD
KpHUBOM, TOUKHU IIepernoa.

AHanuTHyeckoe ucciaenoBaHue PyHKIUN U MOCTpoeHue rpaduka GyHKIIMU PU TOMOIIN
MareMmarudeckoro nakera Mathcad nin Advanced Grapher.

TeMbI KypcoOBOI0 POEKTA: HE NPEIyCMOTPEHO

HNHTEeNIeKT-KAPThI: BBIIOIHSIIOTCS [0 000 TeMe U3 CITHCKA IK3aMEHAIMOHHBIX
BOIIPOCOB, MEPEYUCICHHBIX HIXKE.

BOHpOCl)I K J3K3aMCHY.

1.

2.

10.
11.

12.
13.
14.
15.

16.
17.

Maremarudeckast Mozienb. OCHOBHBIE ATalbl MaTeMaTH4YECKOro MojenupoBanusd. Ilpusectu
MPUMEPBl CTaHAAPTHBIX IPOTPAMMHBIX CPEJICTB KOMITBIOTEPHOI'O MOJIEIMPOBAHUS.
OyHKIMOHANbHAs 3aBUCUMOCTh. [IoHATHE (PyHKIMOHANBHON 3aBUCUMOCTH B MareMaTuke U
busuke.

3agaun, CTosIIUE Mepe] HccaeqoBaTeneM. OMnupudeckas Gopmyna. 3a1aud HHTEPIIOISILUH
u skcrpanonsuuu. [lpuBecTn mnpuMepsl CTaHJApPTHBIX MPOrPaMMHBIX CpEACTB UX
KOMITBIOTEPHOTO MOJEITUPOBAHMS.

Cucrembl koopAuHAT. PaccTosHuS W yIibl, BBIpa)K€HHbBIE B KoopAuHarax. Jlekaproa
CUCTEMA KOOPJIMHAT.

[Tonspuas cuctema koopauHar. llpuMeHeHne noaspHON CUCTEMBI KOOPAUHAT.

I'paduueckoe m3obpaxkeHue (yHKUMU. YpaBHeHHE npsiMod nuHHM. [IpuBecTH mnpuMeps
MIPUMEHEHUS 3aBUCUMOCTH B MIPUKJIAIHBIX 3a]a4ax.

OOparHast TNpONOPLHOHAIBHOCTE M ee rpaduk — runepOona. IlpuBecTn mnpuMeps!
MIPUMEHEHHSI 3aBUCUMOCTH B MIPUKIIAIHBIX 3a]a4ax.

KBagpatuuyHnast 3aBUCUMOCTb U ee Tpaguk — napabona. [IpuBectn nmpumepbl NpUMEHEHHUS
3aBHCHUMOCTHU B IIPUKJIAJHBIX 3a7a4ax.

OOparnas  QyHkuusa. Ipaduxku B3aumooOparHbiXx  (yHkuMHA. IlpuBecT mpHUMEpHI
MIPUMEHEHHS 3aBUCUMOCTH B IPUKJIAHBIX 3a]a4ax.

l'unep6onuueckue pynkuuu. [IpuMeHeHne B MPUKIAAHBIX 3a7a4ax.

[TapameTpuueckoe 3amanue nuHuid. [IpuMeHeHHWe napaMeTpUYEeCKH 3aJaHHBIX JIMHUN B
IIPUKIJIAIHBIX 3a/a4ax.

Bexkropsl. Jluneiinple necTBUS HajA BekTopamu. llpuBecTH mnpumepbl (GU3UYECKHUX
MPUIIOKEHUI BEKTOPHOHU anreOphl.

KommexcHele uucna u perctBus Haj HuMH. llpuBectn mnpumepsl IpPUMEHEHHS B
IIPUKJIAIHBIX 3a/a4ax.

AnreOpanueckasi, TPUTOHOMETpUYECKass M IOKa3aTelbHas (OPMbI 3alUCH KOMIUIEKCHBIX
yucel. [IpuBecTy npuMepsl IPUMEHEHHSI KOMIUIEKCHBIX YMCEJI B IPUKIIAIHBIX 3aJadax.
Bo3Benenne KOMIUIEKCHOTO YUCIIa B CTEIICHb.

N3BnedyeHne KOpHS U3 KOMIUIEKCHOTO YHCIIA.

IIpruMeHeHne KOMIIIEKCHBIX YHCEIl B JIEKTpOoTeXHUKE. [IpuBecTn mpuMepsl  CTaHIApPTHBIX
IIPOrPaMMHBIX CPEJICTB KOMIIBIOTEPHOIO MOJIEIUPOBAHUS.
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18. TlonsiTue mnpousBoaHOM ¢GyHkuuu. Tabnuua TPOM3BOAHBIX DJIEMEHTAPHBIX (DYHKIHMH.
[IpousBoaHas OT cyMMbl, MpoU3BeAECHMs, dYacTHOro ¢yHkuuid. IlpuBecTu mnpuUMepbI
IIPUMEHEHUS IPOU3BOAHON B IPUKJIAHBIX 3a1a4aXx.

19. lNousrue nuddepennnana Gyakmnuu. [IpuBecTr NMpuUMepsl MpUMEHEHHs AU PepeHIraia B
MPUKIIAJHBIX 3a71a4ax.

20. [MpunoxeHus: MPOU3BOTHON K HccieqoBaHuio (GyHKIWHU. [IpuBeCTH MpUMepsl CTaHIaPTHBIX
IIPOrPaMMHBIX CPEACTB KOMIIBIOTEPHOIO MOJEIUPOBAHUS IPUKIIAJHBIX 3a/1a4 3JIEKTPOHUKH
Y HAaHODJIEKTPOHUKH.

21. ®u3uueckre U reOMeTPUIECKHE MPUI0KEHUS IPOU3BOIHOM.

IIpuMepsbI 3K3aMeHAMOHHBIX OHMJICTOB

BUJIET 1
1. Tlonartue QyHKIMOHATBHONH 3aBUCUMOCTH B Maremaruke u ¢Gusuke. [Ipumepsl
(YHKIMOHATIBHBIX 3aBUCUMOCTEH.
2. W3ob6paszute o6macTh Ha TIocKocTH XOY, onmuimmTe 00J1acTh B IEKAPTOBBIX KOOPAMHATAX

y=-x+1,
D: y =0,
x = 0.

3. Haiinure Im(i23— il iy i42)

4. Haiinure npon3BOIHYIO GYHKIIMU

5 X
1) f®= COSX

2) () =eV

3) f(X)=cos2x—2sin x+cos° x
BUJIET 2
[MpuMeHeHHe KOMITIEKCHBIX YHUCEIT B 3JIEKTPOTEXHHKE.
2. W3oOpasute obOmacte Ha twiockoctu XOY, mepelauTe K TOISPHBIM KOOpIUHATAM,
OITUIIIUTE 00JIACTh B MOJSIPHBIX KOOPIUHATAX
D: {xz +y? =4x
(x? +y%2 = 8x
3. 3anmmmTe KOMIUIEKCHOE 9HCI0 Z = —V/3 — i B MOKa3aTelbHOi hopMe.

=

4. Haiiaure npou3BOAHYIO (PYHKIMH
1) f(x)=(2+\ﬁ).(3—%)
2) f(x)=3tg?3x

3) y(x)= Ix®+7x

4 MeToauuyeckne MaTepuaJibl
Hns obGecreuenusi mporiecca oOydeHUs M pemieHus 3aaad OOy4eHHS HCIOJIb3YIOTCS
CIEeYyIOIINEe MaTepUabl:
— METOAMYECKHE MaTepHualbl, ONpEeAeIoUe MPOLUEAYPbl OLEHUBAHUS 3HAHMA,
YMEHUW, HABBIKOB U (WJIM) OMBITA JEATEIBHOCTH, XapPAKTCPU3YIOMIMX ATarbl (HOPMUPOBAHUS
KOMIIETEHITUH, COTTIacHO 1. 12 paGouei mporpamMmBsl.

4.1. OcHOBHas M TEpaTypa

7. DnemenTtapHblie pyHKIMH U UX Tpaduku: YuedHoe mocodue / ['punmmon U. D., ['punmmmon
s.C.—2011. — 52 c. — Pexum moctyna: http://edu.tusur.ru/training/publications/2277
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http://edu.tusur.ru/training/publications/2277

8. bepman ["'H. COopHHK 33724 MO KypCy MaTeMaTU4eCKOro aHaIu3a [ DIEKTPOHHBIH pecypc]:
yueOHoe nmocooue. — Dnekrpod. gaH. — CII6.: Jlans, 2016. — 492 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

9. AmnrtonHoB B.W. DnemeHTapHas MaTeMaruka Jiis IEPBOKYPCHUKA [ DIEKTPOHHBIN pecypce] :
yuebnoe nocobue / B.1. Autonos, ®.U. Konenesuu. — Dnekrpon. nan. — CII0.: Jlans,
2013. — 102 c. — Pexum jpocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3am1. ¢ 3KpaHa.

10. IMpomkua C.C. Maremartuka Jiis pemeHus GU3nIecKux 3a1a4 [ DIEKTPOHHBIA pecypc]:
yueOHoe nmocobue. — DnekrpoH. qad. — CII6.: Jlans, 2014. — 384 c. — Pexum noctyna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

11. MHTennexT-KapTa: TeXHOIOrus n300pakeHus nHpopManuu [DNeKTpOHHbIH pecypc]:
yaeOHoe nmocobwue / Jlyruna H.O. — 2012. — 21c. — Pexum gocryna:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179

12. Tlpukmnannas nHpopMaTuka: MeToauyecKkre ykazaHus 10 CaMOCTOATEILHOM paboTe s
ctynenToB Hanpasienus 210100.62 — "DnexTponnka u HanosnekTponuka" / [anmapos E. C.
—2013. — 14 c. — Pexxum moctyna: https://edu.tusur.ru/training/publications/4076

4.2. lonoJHUTEILHAS JIUTEpaTypa

3. Bpicmias maremaTuka 1 HAYMHAIOIMIUX (GU3UKOB U TEXHUKOB [ TeKCT]: HaydHOE M3aaHue /
4. b. 3enpnosuy, M. M. frmom; (M.), MactutyTt Teopetudeckort pusuku um. JI.JI. Jlangay. —
M.: [6.1.],1982. — 510 c. (193xk3.)

4. DneMeHTHl IPHUKIaHON MaTeMaTHKu: YdueOHoe mocodue / f. b. 3enpnoBuy, A. J{. Mbimkuc.
— 4-¢ uzg., crepeoru. — CI16.: JTans, 2002. — 592 c. (5 3k3.)

4.3. Y4eOHO-MeTOIMYECKOE NTOCO0Me U NPOrpaMMHOe obecredeHue

Ilpaxkmuueckue 3anamus npoeoOOAMCA NO YUEeOHbIM ROCOOUAM:

5. DnemeHTapHble PyHKINH U uX Tpaduku: YueoHoe nocobue / ['punmmon U. D., ['punimon
S.C.—2011. — 52 ¢. — Pexum moctyna: http://edu.tusur.ru/training/publications/2277

6. bepman I"H. COopHHK 337124 110 KypCy MaTeMaTuueCKoOro aHaau3a [ DJIeKTpoHHBINA pecypc] :
yueOHoe nmocobue. — DnekrpoH. qaH. — CII6.: Jlans, 2016. — 492 c. — Pexum noctymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

7. Tpomkun C.C. MaremaTuka s peuieHus: GU3NUeCcKHX 3a/1a4 [ DIeKTpoHHbIH pecypce] :
yaeOHoe mocobue. — DnekrpoH. gaH. — CII6. : Jlanp, 2014. — 384 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

8. AwntonoB B.U. DnemenTapHas maremaruka Jjisl IEPBOKYPCHUKA [ DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / B.1. Autonos, ®.U. Konenesuu. — Dnexrpon. gan. — CII6. : Jlans,
2013. — 102 ¢. — Pexxum goctyma: http://e.lanbook.com/books/element.php?pll _1d=5701
— 3ari. ¢ ’KpaHa.

Tecmoevie 3a0arnus nPUEeOeHbvl 6 KAXNCOOM U3 CAeOVIOUUX YHEOHbIX NOCOOUL .

5. DnemenrapHbie GyHKINU U UX Tpaduku: Yuedbnoe nocodbue / [purmmon U. 3., [punmImon
s.C.—2011. - 52 ¢c. — Pexum pocryma: http://edu.tusur.ru/training/publications/2277

6. Bbepman I"H. COopHHK 32134 110 KypCy MaTeMaTHIECKOTO aHAIH3a [ DIEKTPOHHBINA pecypc]:
yaeOHoe rmocobue. — DnektpoH. gaH. — CII6.: Jlanp, 2016. — 492 c¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.
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http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179
https://edu.tusur.ru/training/publications/4076
http://edu.tusur.ru/training/publications/2277
http://edu.tusur.ru/training/publications/2277

7. Tlpomkun C.C. MaremaTuka ajisi peuieHust GU3NUecKux 3a1ad [ DIeKTpOHHbIH pecypce] :
yuebHoe nmocooue. — Dnekrpod. gaH. — CII6.: Jlans, 2014. — 384 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

8. AnrtonoB B.W. DnemeHTapHas MareMaTHKa JiJIS TIEPBOKYPCHUKA [ DJIEKTPOHHBIN pecypc]:
yuebnoe nocobue / B.1. Autonos, ®.U. Konenesuu. — Dnekrpon. nan. — CII0.: Jlans,
2013. — 102 c. — Pexum jpocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3am1. ¢ 3KpaHa.

IIporpammHuoe odecnieueHne

Cuctema nucranionsoro oopasosanust MOODLE nns conpoBoxIeHus
CaMOCTOSITEILHON paboThl CTYIEHTOB (METOAMYECKHE MAaTEPHAIILI: TEKCTOBBIE, AylIHO U
Buzico(aiiibl, MHAUBUAYAIbHBIC 3aaHus, TecThl U T.71.); Mathcad; Advanced Grapher;

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

4.4. ba3bl 1aHHBIX, THGOPMAIIMOHHO CIIPABOYHbIE H MOUCKOBbIE CHCTEMBI

CchUIKH ¢ caiiTa Kadeapbl Ha MaTeMAaTHIECKUE PECYPChI U OH-TIAlH TPEHAKEPHI,

Baser nannsix: http:/lib.tusur.ru/category/bd/

Hay4uno-o0pa3oBarenbHbiit mopran TYCYPa: https://edu.tusur.ru/
DneKTpoHHO-0nOmoTeunast cucrema «Jlaub», moctyn mo IP-aagpecam TYCVYPa, aapec
st pabotsr: http://e.lanbook.com/

e [IlouckoBrie cucteMbl Google, Yandex
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http://www.conceptdraw.com/
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