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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 337a4; O3HAKOMJIEHHE C XapaKTePHBIMH YepTaMH MaTeMaTHUYeCKOTO MeToaa
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 3aJauyd 10 MPAKTUYECKH MPUEMIIEMOTO pe3ylibrara — 4YHCIa,
rpaduka, TOYHOTO KaYeCTBEHHOTO BHIBOAA C MPUMEHEHUEM BBIYUCIUTEIBHBIX CPEACTB, TAOIHII U
CITPaBOYHHUKOB.

2. MecTto mucuuniaunbl B cTpykrype OOII

JucnuminHa «MareMaTiyecKkie OCHOBBI — TexHHuYeckoro obOpasosanusi» (b1.B.JIB.7.1)
OTHOCUTCSl K BapHMAaTUBHOM YacTH JUCHMIUIMH 1O BbeIOOpY. [[ns ycBoeHHMs Kypca CTYyIEHTHI
JIOJKHBI XOPOIIO 3HaThb U yMETh NPHUMEHATh HIEMEHTAapHYI0 MAaTeMAaTHKY, 3HaTh CBOWCTBA U
rpauKd  OCHOBHBIX JIEMEHTApHBIX (PYHKIMHA, OCHOBBI MAaTeMaTHYECKOTO aHaju3a M
Iu(pQpepeHaIbHOr0  MCUUCIEHUs W3 Kypca MareMaTtuku — cpegHed  mkonsl.  Kype
«MareMaTH4ecKiue OCHOBBI TEXHHUUYECKOTO 00pa30BaHUSA»  COCTABISET CTYNECHb HENPEpPBIBHOM
MaTeMaTUYeCKON IOArOTOBKM ISl YCIIELIHOIO OCBOEHMS MPUKIAJAHBIX JUCLUILIMH o
CHEIUAIBHOCTU «OJEKTPOHMKA U HAHOIEKTpoHMKa». OH 1npu3BaH Jarb CTYIEHTaM
MaTeMaTUYeCKUil amnmapar, KOTOpbI OyJeT HCIONb30BaTbCsi B JajbHEHIIEM MpU H3y4EHUU
mucuuIuiiH - 6azoBoro mukia «®Pusmkay, «TeopeTHuyeckue OCHOBBI — DJICKTPOTEXHUKN,
«HaHoanekrpoHuka» U JAp., B Yy4eOHO-HCCIIEIOBATEILCKOW M HAyYHO-HCCIIEA0BATEIbCKON
pabore.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUMILIIMHbI

[Iponecc wu3ydeHHs AUCUMIUIMHBI HampaBleH Ha (OPMUPOBAaHUE  CIEAYIOLIMX
KOMIIETEHIINN

— OIIK-2 cnocoOHOCTh BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH TpoOIeMm,
BOZHUKAKOIIUX B XO0J€ NpO(eCCHOHANBHOW NeATeTbHOCTH, NPUBIEKATh [JIS WX pPEIICHUs
COOTBETCTBYIOIINH (PU3UKO-MATEeMaTUYECKHI anmapar,

— TIK-1 cnocoOHOCTB CTPOUTH MpocTeiie Gpu3nuecKkue 1 MaTeMaTn4ecKiue MOJEIN
mpuOOpPOB, CXEM, YCTPOMCTB M YCTAHOBOK OJJCKTPOHUKUA U HAHOAIIEKTPOHHUKH DPA3IUYHOTO
(DYHKIIMOHATTFHOTO HA3HAYCHHs, a TAKKe HCIIOJIb30BAaTh CTAHJIAPTHBIC MPOTPaAMMHBIE CPECTBA
HX KOMITBIOTEPHOT'O MOJIETUPOBAHMUS.

B pesynbrare n3ydeHus TUCIUILTAHBI CTYICHT JOJIKCH:
3Hamp: OCHOBHBIE ONpPENENCHUS W TOHATUS DJIIEMEHTApHOW MaTE€MAaTHUKH, AaHAJIUTUYECKOU
F€OMETPHUH, BEKTOPHOTO aHajiu3a, TEOPHUU KOMIUIEKCHBIX YHCeN, TeopuH (YHKIIHH,
muddepeHINaTbHOTO UCYUCIICHUS, BO3MOXKHBIE WX CBS3U M IMPUIOKEHUS B IPYTHX 00JACTIX
MaTeMaTHYEeCKOI0 3HAHUS U TUCIHMILIMHAX eCTECTBeHHOHay4uHOro cogepxanus (OITK-2);
MPOCTEHIINEe MaTeMaTHYECKHEe MOJEIU MPUOOPOB, CXEM, YCTPONCTB M YCTAHOBOK 3JEKTPOHUKH
U HAHOAIEKTPOHUKM PaA3IMYHOrO (YHKIMOHAJIHHOIO HA3HAYEHUS, AaJTOPUTMbI pEIICHUS
TUTIOBBIX 33/1a4, COBPEMEHHOE MPOTrpaMMHOE U HH(POPMAIIMOHHOE OOECIEeYeHUE MPOIECCOB
MaTematuueckoro moxaeauponanus (ITK-1).

Ymems: pemate cuctempl IByX U TPEX JIMHEWHBIX YPAaBHEHMI, pellaTh HEPABEHCTBA, CTPOUTH
rpaduKkyd  dJIEMEHTapHBIX (YHKIMA W ONKMCHIBaTh IUIOCKHE OO0JacTH, OINEepHUpOBaTh C
3JIEeMEHTApHBIMU (PYHKUHUSMHU, KOMIUIEKCHBIMU MEPEMEHHBIMU;, NPUMEHSATh TMPOU3BOJIHBIE K
WCCIICIOBAaHUIO (DYHKIMH; PUMEHATH MaTeMaTHYECKHUE METObI JUIS PELICHUs MPAKTHUYECKUX

CornacosaHa Ha noprtane Ne 8052



3aJa4 B JPYrux oO0JacTAX MaTeMaTHYeCKOro 3HAHUS W JAMCUUIUIMHAX €CTECTBEHHOHAYYHOI'O
coaepxkanus (OITK-2);

CTPOUTH TPOCTEHIINE MaTeMaTU4YEeCKUE MOJENU NPUOOPOB, CXEM, YCTPOWCTB M YCTAaHOBOK
IEKTPOHUKU U HAHOIIEKTPOHUKU Pa3IMYHOIO (DYHKIMOHAJIBHOIO HA3HAYEHUs, aJTOPUTMBI
pelieHus] TUIOBBIX 3a7ay, IMPUMEHATh COBPEMEHHOE MpOrpaMMHOE M HH(POPMALMOHHOE
obecrieueHue MporeccoB MaTeMaTryeckoro mozenuposanus (I1K-1).

Bnaoemw: cooTBeTCTBYIOMNM (PU3UKO-MATEMATHYECKUM aIllapaToM Il MaTEeMaTHYECKOTO
aHaJIM3a TIOCTaBJICHHOMN 3a]]a4M UCCIICIOBAaHUS U HABBIKAMH €T0 IPUMEHEHUS B JPYTUX 001acTIX
U TUCIUIUINHAX €CTeCTBeHHOHayuHoro conaepkanus (OITK-2);

HAaBBIKAMH  CaMOCTOSITEJIBHOM  pa0OThl HAa KOMIBIOTEpE U TEPBUYHBIMH  HaBBIKAMH
KOMITBIOTEPHOTO MOJCIMPOBAHUS TIPOIECCOB MPUOOPOB, CXEM, YCTPOMCTB M YCTAaHOBOK
JNEKTPOHUKKA W HAHODJIEKTPOHUKH  PA3IMYHOTO (PYHKIMOHAIBHOTO HAa3HAYCHMUS, c
HCIOJIb30BAHUEM YHUBEPCAIBHBIX MTAKETOB MPHUKIIAAHBIX MaTeMaTudeckux mporpamm (ITK-1).

4. O6beM AMCUMIVIMHBI M BUABI Y4eOHOI padoThl
OOmast TpynOeMKOCTh AMCUMIUIMHBI COCTABISACT _ 2  3aYETHBIX CAMHUIBI M TPEICTABICHA B

tabnuue 4.1.
Tabmuna 4.1 — TpynoeMKOCTh TUCIUITITHBI
Ne Bunpr yueGHOI nesTenbHOCTH 1 cemectp Bcero Ennouner
1 Jlexuun 18 18 9acoB
2  |[lpakTuyeckue 3aHATUS 18 18 9acoB
3 | Bcero aynuTOpHBIX 3aHATHI 36 36 4acoB
4 W3 HUX B MHTEPAKTUBHOH (popme 36 36 9acoB
5 | CamocTosTenbHas pabora 36 36 4acoB
6 | Bcero (6e3 sx3amena) 72 72 4acoB
7 | O6mwas Tpy10eMKOCTb 72 72 4acoB
2 2 3.E

5. Conep:xxaHue ITUCUMILIUHBI

5.1. Pa3nenn! IMCOUILIMHBI K BUABLI 3aHATHHA
Pazenbl qUCHMIUIMHBI M BUABI 3aHATUHH TIPUBEICHBI B Ta0uie 5.1.
Tabmmma 5.1 — Paszeinsl JUCHUIUIMHEBI U BUABI 3aHATHI

OJICKTPOTCXHUKE.

[Ipaxt | Camo- | Becero
®opmupy-
uyec- | CTOSI- | 4acoB
Jlek- €MBbIe
Ne | HasBanus pa3enoB JUCIUILINHBI kue | tenb- | (0e3
12078 KOMITETCH-
3aHsI- | Hasg | JK3a-
02078
T | pabora MeHa)
1 O®yukuuu u rpaduky. 8 8 12 28 | OIIK-2,
[K-1
2 | DJeMEeHTHI BEKTOPHOH aireOphl. 2 2 6 10 | OIIK-2,
Tenzopsl. [Ipunoxenus. [K-1
3 | KommiekcHsbie uucna. [Ipumenenue 4 4 6 18 | OIIK-2,
KOMIUJIEKCHBIX YUCEII B [K-1
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MPOU3BOIHOM.

4 TIpousBonnas. [IpunoxeHus 4 4 6 16
IIPOU3BOIHON K HCCIIEJOBAHUIO
byHkmn. Ousnueckue u
reOMETPHUECKUE TIPUIIOKCHHUS

OIIK-2,

5.2. Conep:xanue pa3iejoB TUCUUIIMHBI (110 JEKIMIM)
ConeprkaHnue pa3zieioB TUCHUILIINH (TI0 JIEKIIUSAM) IPUBECHO B Tabmuiie 5.2.
Tabnuma 5.2 - Copepxanue pa3aesoB TUCIUTUIAH (TIO JEKIUSIM)

Ne | HazBanus pasnenos

ConeprkaHue pa3eiaoB TUCIUTLIAHBI 110
JIEKIIUSIM

Tpyn
OCMK

OCThb

(gac.)

dopmup
yeMble

KOMIIETE
HIUHU

1 cemectp

1 | Oyskuuu u
rpaduKH.

Beenenune. O630p COBpEMEHHBIX
MaTeMaTU4eCKuX MnakeToB. OyHKIMOHATbHAS
3aBUCUMOCTb. [IoHATHE PYHKIIMOHATBHOM
3aBHCHMOCTHU B MareMaTHke U (pusmke.
3aznauy, CTOSLIME MEPE]] UCCIIEA0BATENIEM.
Maremarnueckoe MOICIMPOBAHUE. DTaIlbI
MaTEMaTU4YECKOIO MOAEINPOBAHUS.
Omnupudeckas Gopmyna. 3agaun
MHTEPIOSALNN U KCTPANOSALUH. 3a1a4u
anmnmpOKCUMAIIUH.

OIIK-2,
[1K-1

2 | OyHKOAU U
rpaduky.

Koopaunarel. PaccTostaust 1 yroisl,
BBIpa)KEHHBIE B KOOpAMHATax. JlekapToBa
cuctema koopauHar. [lonspHas cucrema
koopauHar. [I[pumeHeHre noyisipHON CUCTEMBI
koopauHar. [ paduyeckoe nzodpakeHne
byHKIMHM. YpaBHEHHE MPSIMOH JTMHHH.
[TpumMepsl IpsIMOIA MPOMTOPIIMOHAIBHOCTH B
MPUKIAJAHBIX 3a7a4ax. JInHelHbIe
(bu3UYeCcKre 3aKOHBI.

OIIK-2,
[1K-1

3 | OyHKUIUHU U
rpauky.

OObpatHast MpONOPIHOHATBHOCTD U
runepoOona. [lapabona. Obparnas QyHKIHS.
I'paduku B3anmMooOpaTHBIX HYHKITUH.
[Toka3arenbHble (PYHKITUH.
Jlorapudmuueckast GyHKITHS.
Tpuronomerpuueckue u oOpaTHbIe
TpuroHomerpuueckue Gpynkuu. [Ipumepst
yKa3aHHBIX 3aBUCUMOCTEH B MPUKIIATHBIX
3anadax. [lapamerpuyeckoe 3ajaHue TUHUIA.
IIpumeHeHne napaMeTpu4eCKuX JIMHUMN B
MPUKIAIHBIX 3a0a4ax. [ unepOonuyeckue
¢bynkiun. [IpumeHeHne B MPUKITaTHBIX
3a/jauax.

OIlIK-2,
[1K-1
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4 | DjaeMeHThl BekTopsl. JIunelinbie 1eCTBUS HAL 2 |OIIK-2,
BEKTOPHOU BekTopamu. Hekotopsie ¢pusndeckue [K-1
anreOpsl. TeH30pbl. | IPUIIOKEHUS BEKTOpHOU anreOpsl. [TonsTre
[Tpunoxenusi. TeH3zopa. [IpumMeHeHne TeH30pHOro aHau3a.

5 | KommuiekcHbie KoMmIuiekcHbIe ynciia 1 JeHCTBUA HAl HUMU. 4 | OIIK-2,
yrcna. [Ipumenenne | Anredpandeckasi, TpUTOHOMETPHUYECKAs U [K-1
KOMILIEKCHBIX rokasaresibHast POpMbI 3aITUCH KOMILIEKCHBIX
YHCEII B yucel. N3Bneuenue kopHs. Bo3Benenne
ANEKTPOTEXHUKE. KOMILUIEKCHOT'O YHCJIa B CTENEHbD.

[TpumeHeHre KOMIUIEKCHBIX YHCEN B
ANEKTPOTEXHUKE.

6  IIpousBomHas. [Tonstue npousBoaHoi. Tabmuia 4 | OIIK-2,
[Ipunoxenus pou3BOAHbIX. [Ipon3BogHAs OT CyMMBI, [1K-1
MIPOM3BOTHON K npousBeeHus, yacTHoro. [TonsTue
HCCJIEIOBAHUIO muddepernmana pyakuuu. [punoxenus
(byHKIHH. MIPOU3BOJAHOMN K UCCIECOBAHUIO (DYHKITUH.
dusnueckue u Ou3znuecKue U TeOMETPUIECCKHUE MPUIIOKEHUS
reOMETPUUYECKUE MIPOU3BOIHOM.

TIPUIIOKCHUS
IIPOU3BOIHOM.
Htoro 18

5.3. Pa3zesibl AUCHMILUIMHBI U MEKTUCHUITHHAPHBIE CBS3M € 00ecIeYrBAIOIIMMHU
(mpeapIaymuMu) U odecrnednBaeMbIMHU (MOCJIETYOIIMMHA) TUCHUILIHHAMHA
Paznmensl AMCHMIUIMHBI W MEKIUCIMIUIMHAPHBIE CBSA3W C  00€CIeYHBAOIIUMU
(mpenpaymumMu) W oOecredyuBaeMbIMU  (ITOCTAEAYIOIMUMH) JAUCIUIUIMHAMHM TIPEACTABICHBI B

tabuie 5.3.
Tabmuna 5.3 - Paznenpl AMCIUTUIMHBI 1 MEXIUCITUTUIMHAPHBIE CBS3H
Haumenosanue Ne paznenoB naHHO# HUCUUIUTMHBI U3 Tabm.5.1,
o0ecneynBacMBIX JIJIS1 KOTOPBIX HEOOXOMMO U3yUeHHEe 00€CTICUNBAIOIITNX
o/ (TTocaenyronuX) (mpeaplayIyX) U 00€CTIeYnBAEMBIX (TTOCIETYIOIINX )
JHCIHATIINH JTUCLUTUIAH
1| 2 | 3| 4| |
Hocaenyromme TMCUUNIMHBI
1. | Maremaruka + + + +
2. | dusuka + + + +
3. | Uudpopmannonssie + + + +
TEXHOJIOTUH
4. | [lpuknannas + + + +
uH(pOpPMAaTHKA
5. | ®usnyeckre OCHOBEI + + + +
TEXHHUYECKOTO U
€CTECTBEHHOHAYYHOTO
o0pa3zoBaHUs
6. TeopeTnyeckue OCHOBBI + + + +
AEKTPOTEXHUKHU
7. | HaHoanekTpoHuka + + + +
8. KBanToBasg MexaHunka + + + +
9. TBepaorenbHas + + + +
AJIEKTPOHUKA
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10. | lIndporas o6paboTka + + + +
CUTHAJIOB

11. | KsanTOBas u + + + +
ONTUYECKast
AIIEKTPOHHKA

5.4. CooTrBeTCTBHE KOMIIETEHIU, opMHUPYeMBbIX PU U3YUYEHUH TUCUUILIAHBI,
M BHJIOB 3aHATHI
CooTBercTBUE KOMIIETEHIMH, (HOPMUPYEMBIX MPU U3YyYEHUH IUCUUIUIMHBI, U BHUIOB
3aHSTHI MIPEJICTABICHO B Tabnwmie 5.4
Tabmuua 5. 4 — CooTBeTCTBHE KOMIETEHIIMN U BUIOB 3aHATUN, POPMUPYEMBIX NPU U3yYECHUH

JUCITUTUTAHBI
Bu bl 3aHsTHI
Kommneren- o
1 ITpaktryeckne K CaMOCTOSTENb- OPMBI KOHTPOJIA
Jlexuuu
3aHATHUS Has pabora
OIIK-2 + + + Jomarlnee 3agaHue,
KOHCIIEKT, TecCT, pedepar,
MHTEJIJICKT-KapThl, 3a4€T
IIK-1 + + + JlomalirHee 3agaHue,
KOHCIIEKT, TeCT, pedepar,
WHTEIJIEKT-KapThl, 3a4€T

6. UnTepakTBHBIE MeTOAbI M (OPMBI OPraHU3alMH 00yYeHUSs
TexHOIOrMM MHTEPAaKTUBHOTO O0Oy4dyeHUs NpH pasHbIX (opMmMax 3aHATHH B yacax
IpuUBeCHbI B Tabmuie 6.1
Tabnuua 6.1 — TexHOJIOrUM MHTEPaKTUBHOTO 00YUYEeHHsI IPU pa3HbIX (opMax 3aHATHI B yacax

WNuTepakTus-
WNHTepakTUBHBIE |HBIE MPAKTHU-
Mertonsl P p Bcero
TEKINH YECKHUe
3aHATUS
[Ipe3enraruu ¢ UCHOIB30BAHUEM 18 18
pa3IaTOYHBIX MaTEPUAJIOB,
CIAN0B, MYJIbTUMEIUITHBIE
MPE3CHTAITUH C O0CYKICHUEM
CocraBrieHre UHTEIUICKT-KapT 10 10
UccnenoBarenbcKkuii METOT
Tectol
Hroro 18 18 36
7. JIaGopaToOpHBIH NPAKTHKYM
He npenycmorpeno PYII

8. IIpakTHYyeckue 3aHATUA
ConeprkaHre MPAKTHYECKUX padOT MpHUBeIeHO B TadymIe 8. 1.
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Ta6muna 8. 1 — ConeprkaHue npakTUYECKuX padoT

Ne

Hazsanus
pasnenoB

COI[Cp}KaHI/Ie MNPAaKTHYCCKUX 3aHATHH

Tpyno
€MKOC
Tb

(qac.)

dopmu-
pyemblie

KOMIIE-
TEHLUU

I cemecTp

DyHKIUU U
rpaduxu.

ITonaTHE MOIYNS NEHCTBUTEIBHOTO YUCIIA.
Pemenue npocTednx ypaBHEHHN U
HEPABEHCTB, coAeprkammx moaynu. [lonsatue
¢ynkunu. O61acTh onpeaeneHus u 001acTh
3HaueHuil GpyHkuuu. [lonstue rpapuka
¢bynkuuu. JIunerinas ¢ynkus. Kinaccor
byHkImMi. OU3nUecKue IPUIT0KEHHS.

OIIK-2,
[IK-1

DOyHKIMU U
rpaduxu.

DnemMeHTapHOoe uccaenoBaHue (PyHKITUH.
YeTHOCTh U HEUETHOCTh, NEPUOIUYHOCTD.
Peuienue nuHEHHBIX U KBaAPATUYHBIX
YpaBHEHUH U HEPABEHCTB U UX CUCTEM.
Jpo6HO-paninoHaIbHbIE PYHKITUH.

[IpeoOpazoBanue anreOpandecKuX BRIPAKCHHIM.

Hcnonb3oBanue GpopmMyi COKpaIieHHOro
yMHOXkeHuUs. CTeneHHble PYHKIUH, OTIepaluu
co crenensaMu. Jlorapudpmuueckas GpyHkuus,
cBoMcCTBa, rpaduk. Oneparuu ¢
JorapupMHUUECKUMU BBIpKECHUAMU. Perienne
YpaBHEHMH U HEPABEHCTB, COJIEPIKAILUX
aorapupmMuueckre QyHKIHUH.
Tpuronomerpuueckue u oOpaTHble
TPUTOHOMETpHUYECKUE (PYHKINHU, UX TPAPUKH.
[TpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BbIpakeHUH. [lepexon K MossipHbIM
KoOopAHHAaTaM. JINHUM BTOPOTO MOPSIKA.
Onwucanue MWIOCKUX 00JIaCTe! B I€KapPTOBBIX U
HOJISIPHBIX KoopauHarax. dusnueckue
TPUIOKEHUS.

OIIK-2,
[IK-1

DNEeMEeHTbI
BEKTOPHOMU
anreOpsl.
TeHnzopsl.
[Ipunoxenus.

OcHOBBI BeKTOpHOH anreOpsl. JInHeiiHbIe
onepauuu Hax BekropaMu. [lonstue
BEKTOPHOTO 0a3uca M KOOPAMHAT BEKTOpa.
CxansgpHO€E MPOU3BENCHNUE BEKTOPOB U €TI0
IIPWIOKEHUS. BEKTOpHOE U CMEIlIaHHOE
IIPOU3BENICHUE BEKTOPOB U UX MPHIIOKEHUS.

OIIK-2,
[1K-1

KomriexkcHble
qHpca.
[Ipumenenue
KOMILICKCHBIX
Yuces B
AIIEKTPOTEXHHUKE.

KomruiekcHble uncna u 1eHCTBUS HajJl HUMH.
Anrebpandeckasi, TPUTOHOMETPUYECKas U
HOKa3aresibHask OPMBbI 3alUCH KOMITJIEKCHBIX
yucen. M3snedenne kopHs. Bo3senenue
KOMIUIEKCHOT'O Yncia B cTeneHsb. [IpumeHenue
KOMIIJICKCHBIX YHUCCJI B AJICKTPOTCXHUKE.

OIIK-2,
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5 |IIpousBogHasi. [Tonsatue npousBogHoi. [IponsBoaHas ot 2 OIIK-2,
[Ipunoxenus CYMMBI, IIPOU3BEEHNE YaCTHOrO. TeXHHUKa [K-1
MPOU3BOJIHOM K | OTBICKaHUsI TPOoU3BOAHBIX. [IponsBonHas
UCCIIC/IOBAHUIO | CJIOKHOM (DyHKIIWH.

(GYHKITUN.
dusnueckue u
reOMETPUUYECKUE
MPUIOKESHUS
MIPOU3BOJTHOM.

6 |IIpomsBogHasi. [TpumeHeHre MpOou3BOAHBIX K UCCIICTOBAHUIO 2 OIIK-2,
[Ipunoxenus byHk1mit Ha sxkcTpemyM. [IpakTudeckue 3anauu [K-1
MIPOU3BOIHON K | HA HAXOXKIACHUE HAMOOJBIINX U HAUMEHBIITHUX
HUCCJIETOBAHUIO 3HaueHUM BenunH. OU3nyecKue u
(GyHKITUN. TEOMETPUUYECKUE TIPHIIOKEHHUS TPOU3BOTHOM.
dusznyeckue u
TeOMETPUUYECKUE
MPUIOKESHUS
MIPOU3BOTHOM.

Hroro 18

9. CamocTtosiTe/ibHasA padoTa
Buner camoctosTenbHOW palOThI, TPYAOEMKOCTh U (OpMHUpPYEMble KOMIIETEHLIUH
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
paznenos paboTsI KOMITETEH
107078
(dac.)
1 cemecTp
1 DYyHKITUU 1 Jlunelinple, KBaIpaTUYHBIC U 6 |OIIK-2, |KoHcnoekrt, nomalrHee
rpaduKu. JIpOoOHO-THHEHHBIE (PYHKITHH. [K-1 3a/laHue, TeCT,
Pemienue nmpocrenmmx pedepar, uHTEIIIEKT-
YPaBHEHUH U HEPABEHCTB, Kapra.
COJIEPIKAIINX MOIYIH.
BreimonHeHne qoManrHux
3ananuii. [IpopaboTtka
JEKLIMOHHOIO MaTrepHalia.
2 OyHKIUU 1 YpaBHEHHUs 1 HEPABEHCTBA, 6 |OIIK-2, |Koncnekr, nomMariHee
rpaduxu coJiep KaIlue MmoKa3aTelbHbIe [K-1 3a/laHue, TecT,
¢byHKIMN YpaBHEHUS U pedepart, UHTEIIIEeKT-
HEPaBEHCTBA, COJepIKAIIINe Kapra.
aorapupmMuueckue QpyHKIHH.
OcHoBHbIE (POPMYITBI
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUS.
BrmmonHeHune qomManHux
3aTaHUMN.

CornacoeaHa Ha noptane N2 8052



JIeMEHTEI CxansapHoe, BEKTOPHOE U 6 |OIIK-2, Koncnoext, nomamnee
BEKTOPHOU CMEIIAHHOE IIPOU3BEICHUS [K-1 3aJjaHue, TeCT,
anreopsl. BEKTOPOB M UX MPUIOKECHHUS. pedepar, UHTEIIEKT-
TeHn3opsl. BelntosniHeHME tOManNIHUX Kapra.
[Tpwnoxenuss | 3amanuii. [l[popaboTka
JIEKIIMOHHOTO MaTepuala.
Kommnekcuele | @opmyisl Dinepa. OCHOBHBIE 6 |OIIK-2, | Koncmekrt, nomaitee
qucIIa. TPaHCIICHICHTHBIC (PYHKITHH. T1IK-1 3aJJaHue, TECT,
IIpumenenue | dopmyina Myaspa. pedepart, UHTEIIIEeKT-
KOMITJIEKCHBIX | CMellaHHBIE 3a/1auH. Kapra.
qucen B [TpopaboTka ITEeKIIMOHHOTO
AIIEKTPOTEX- Matepuana.
HUKE
[IpousBonnas. |MHTEepBabl MOHOTOHHOCTH 6 |OIIK-2, |KoHchoekr, goMaliHee
[Tpwnoxenuss | GyHKIHH. DKCTPEMYM [K-1 3a/1aHue, TECT,
MIPOU3BOAHON K | (GyHKITHH. BBRITyKJIOCT U pedepar, UHTEIIICKT-
MCCJIETOBAHUIO | BOTHYTOCTH KPHUBOW. TOUKHU Kapra.
(GYyHKIMU. nepernda. AHaIMTUYECKOE
dusznueckue U |uccieaoBanrue GyHKIUN U
reoMeTpHUYeC- | MOCTPOCHUE rpaduka
KHe (YHKIMH TIPH TIOMOIIA
MPWIOKEHUST | MATEeMAaTUYECKOTO TaKeTa.
MIPOU3BOTHOM.
6 14 [TonroroBka K 3a4ery. 6 |OIIK-2, |3auer
IK-1
Hroro 36
10. KypcoBasi padora
He npenycmorpeno PYII

11. PeiiTunroBasi cucremMa Jisi OLlEHKHU YCIIEBA€MOCTH CTY/I1€HTOB
CemectpoBas OanpHas packiiajaka 1o JUCIUIUIHHE puBeneHa B Tabmume 11.1.

11.1. bBanjabHble OLEHKH JJIS 3JIEMEHTOB KOHTPOJIS
Tabnuna 11.1 — banpHbIE OIIEHKH JIS 2JIEMEHTOB KOHTPOJIS

OneMeHTHl yaeOHOU MaxcruManbHBIH MaxcuManbHBIA Garmt MaxkcuManbHBIH
JIeATEIbHOCTH bamt Ha 1-10 KT ¢ 3a nepuoa Mexay 1-i Oamt mexxay BTopoit | Beero
Hayajla cemecTpa KT u 2-i1 KT KT u Ha xoHerg 3a
ceMecTpa ceMecTp
[IpemuanbHbIe OAILTBL: 7 9 9 9
aKTUBHOCTH Ha 3aHATHH,
reHepanys uJIeH peleHns
TTocemenue 3auaruii 7 9 9 9
TectupoBanne 20 42 42 42
WHTemeKT-KapTel 10 20 20 20
Pedepar 10 20 20 20
HToro MakCUMyM 3a IepHOI; 54 100 100 100

PeifTuHr BBICTaBIsIETCS MMOTHOCTHIO, €CIIM paboTa caHa B yCTaHOBIEHHBIN cpok; 50%
pENTHHTra BBICTABISAETCS IPU HAPYIICHUU CpOoKa. 3a Oojiee MO3AHIO0 cAavy 3aJaHuil peHTHHT He

CTaBUTCA.

OneHka «3a4TeHO» BBICTABISIETCS JINOO MO pe3ylibTaTaM CeMECTPOBOro peHTHHra, JINOO
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10 OTBCTY Ha 3a4CTC.

11.2. ITepecyeT 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0amIoOB B OIICHKH 32 KOHTPOJIBHBIC TOUYKH MIPECTaBICH B Tabimie 11.2.
Tabmuna 11. 2 — [TepecueT 6aIOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

bannel Ha 1aTy KOHTPOIBHON TOUKH Orenka

> 90% ot MakcuManbHOM cymMbl OasutoB Ha aaty KT 5

Ot 70% no 89% ot makcumanbHOK cymmbl 6amioB Ha qary KT

4
Ot 60% 1o 69% ot makcumanbHOK cymmbl 6amioB Ha Aaty KT 3
2

< 60% ot MakcuMabHOU cyMMBbI 6asioB Ha naty KT

11.3. Ilepecuer cymMMBbI 62JIJI0B B TPAAMIMOHHYI0 U MEKIYHAPOJAHYIO OLIEHKY
[lepecueT cymmbl 0ajuioB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIEHKY MpEACTAaBICH B
tabmuie 11.3.
Tabmuna 11. 3 — IlepecueT cyMMbI 6QJTOB B TPAAUITMOHHYIO U MEKTYHAPOIHYIO OICHKY

Htoroas cymma 6aisos,
Orenka (I'OC) YUYUTBHIBAET YCIICIIHO Onenka (ECTS)
CIaHHBIN K3aMeH

5 (oTIM4HO) (3a4TEHO) 90 - 100 A (oTIM4HO)
85 -89 B (ouenp xoporiio)
4 (xoporio) (3a4TeHO) 75 -84 C (xoporo)
70 -74
D (ynoBnerBoputeanHO)
3 (YyAOBIETBOPHUTEIHHO) 65 - 69
(3a4TeHo) 60 - 64 E (mocpeacteenno)

2 (HEeyIOBIIETBOPUTEIIHHO)

Huxe 60 6anmoB F (HeynoBneTBOPUTENBHO)
(He 3a4TeHO)

12. YyeOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 0O0ecredeHue U CIUIINHBI

12.1. OcHoBHas JuTEpaTypa

1. DOnementapusie GyHKIMU U UX rpaduku: Yuednoe nocoodue / ['punmmon U. O., ['punIImon
s.C.—2011. — 52 c. — Pexum moctymna: http://edu.tusur.ru/training/publications/2277

2. bepman I'H. COopHUK 3a/1a4 1O KypCcy MaTeMaTHYECKOTO aHau3a [ DIIEKTPOHHBIN pecypc]:
yueOHoe nmocobue. — DnekrpoH. qad. — CII6.: Jlans, 2016. — 492 c. — Pexwum noctymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

3. AnrtonoB B.W. DnemeHTapHas MmareMaTuka Jijisl IEpBOKYPCHUKA [ DIIEKTPOHHEIHN 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.

4. Tlpomkun C.C. Maremaruka Jj1s perieHus (pu3ndeckux 3a1ad [ DneKTpoHHbIN pecypce] :
yaeOHoe rmocobue. — DnektpoH. gaH. — CII6.: Jlanp, 2014. — 384 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

5. MHTemiekT-KapTa: TeXHOIOTHs H300pakeHus1 nHMOopMaIuu [ INeKTpOHHBIN pecypc] :
yuebnoe nocobue / Jlyruna H.3.—2012.-21c. — Pexwum gocryna:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179

6. Ilpuxnaguas uapopMarka: MeTOIMUECKHE YKA3aHUS 10 CAMOCTOSTENBHON paboTe s
ctynenToB Hanpasienus 210100.62 — "Dnexrponnka u HanosnekTponuka" / anmapos E. C.

11
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http://edu.tusur.ru/training/publications/2277
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179

—2013. - 14 c. — Pexxum noctyna: https://edu.tusur.ru/training/publications/4076

12.2. lonoHuTeIbHAS JIHTEPATYPA
1. Belcmas MaTemMaTnKa I Ha9UHAIOMUX (QU3MKOB M TeXHUKOB [Tekct]: HayyHOe u3ganue /
5. B. 3enppoBuy, M. M. SIrmom; (M.), UnctutyT Teoperndeckoit ¢pusuxu um. JI.JI. Jlannay. —
M.: [6.1.], 1982. - 510 c. (1 9K3.)
2. DneMeHTHI NPUKIaIHOM MaTeMatiku: YueGnoe nocooue / 5. B. 3ensmosuy, A. JI. Mplmkuc.
—4-e u3n., crepeoru. — CII6. : Jlans, 2002. — 592 c. (5 9x3.)

12.3. Yuebno-meroanueckue nocodust u rpefyemoe nporpaMMuoe obecrnedeHne
Ipakmuyeckue 3auamua nposoOAMCA nO YHEGHLIM HOCOBUAM:

1. Dnemenrapusle Gynkuuu u ux rpaduxi: Yuebuoe nocobue / I'punumon Y. 3., [punmmon
5. C.—-2011. - 52 c. — Pexxum noctyna: http://edu.tusur.ru/training/publications/2277

2. bepman I'H. C60pHHK 3a71a4 110 Kypcy MaTeMaTH4ecKoro anaimsa [DIeKTpoHHEIH pecypc] :
yaebHoe mocobue. — Dnekrpo. nan. — CII16.: Jlanb, 2016. — 492 c¢. — Pexxum goctyna:
http://e.Janbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpana.

3. Ilpomxun C.C. Maremaruka ans penieHus (pU3nYecKuX 3anad [DneKTpoHHbIH pecypc] :
yuebHoe nocobue. — DnekTpoH. naH. — CII6.: Jlanb, 2014. — 384 ¢. — Pexum gocTyna:
http://e.lanbook.com/books/element.php?pl1_id=53688 — 3aru. ¢ skpana.

4. Awnronos B.M. DnemeHTapHas MaTteMaruKa JUIsl IIEPBOKYPCHUKA [DNEKTpOHHBIH pecype] :
yue6Hoe mocobue / B.J. Anronos, ®.1. Konenesua. — Dnexrpon. xan. — CIIG. : Jlanb,
2013. — 102 c. — Pexwum nocryna: http://e.lanbook.com/books/element.php?pl1_id=5701
— 3ar. ¢ skpaHa.

Tecmogble 3a0anua nPUGedeHbl 8 KANCOOM U3 CEOVIOULUX YUeOHbIX ROCOOUI:

1. OnemenrapHble GyHKIMY 1 UX rpaduku: YueGHoe mocobue / I'punuimon K. D., [punmmnon
5. C.—2011. - 52 c. — Pexwum gocryna: http://edu.tusur.ru/training/publications/2277

2. bepman I'H. C6opHuK 3a7a4 110 Kypcy MaTeMaTHIeCKOTO aHau3a [DIeKTpOHHEIH pecype]:
ydebHoe nocobue. — DnextpoH. gaH. — CII6.: Jlaup, 2016. — 492 ¢. — Pexxum moctyna:
http://e.lanbook.com/books/element.php?pl1_id=73084 — 3ari1. ¢ skpaHa.

3. Tpomxun C.C. Marematuka juis pemenus Gpusndeckux 3ana4 [DneKTpoHHbIH pecypc]:
yuebHoe nocobue. — Dnexrpon. aan. — CII6.: Jlans, 2014. — 384 ¢. — Pexxum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=53688 — 3aru. ¢ sxpana.

4. AntonoB B.U. DnemeHTapHas MareMarHKa /Ul IEPBOKYpPCHUKA [ DIEKTPOHHBIH pecypc]:
ydyebHoe nocobue / B.J1. Autonos, ®.1. KoneneBuu. — Dnekrpon. nan. — CII6.: Jlans,
2013. — 102 c. — Pexum noctyma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3ari1. ¢ 3kpaHa.

IIporpammuoe obecneyenne

Cucrema qucraniponsoro obpasosanus MOODLE i conpoBoXXAeHUS
CaMOCTOSITENIFHOM PabOTEI CTYIEHTOB (METOMYECKUE MaTCPHUAIIbl: TEKCTOBEIE, ayAuo U
BUIe0(aiibl, HHAXBHUIyalIbHEIE 3aJaHus, TeCThl H T.1.); Mathcad; Advanced Grapher;
ConceptDraw Mind Map 8 http://www.conceptdraw.com/ ; OpenOffice.

12.4. Ba3p! gannpix, HQOPMANHONIIO CHPABOIIILIC H HOHCKOBLIE CHCTEMDI
CcpulkH ¢ caiita Kadeapsl Ha MaTeMaTHYECKUE Pecypehbl H OH-JIAHH TPEHAXKEPHL;
Ba3zpl mauneix: http://lib.tusur.ru/category/bd/
Hayuno-o6pa3oBarenbasrit mopran TYCVYPa: https://edu.tusur.ru/
OnekTpoHHO-0MONMMOTeYHass cucteMa «Jlaup», moctyn nmo IP-agpecam TYCVYPa, agpec
Juist pabotsr: http://e.lanbook.com/
o TlouckoBrie cucreMsl Google, Yandex

13. MaTepHaJ’leO-TeXHH'IGCKOC obecrmevyeHHe IUCHUIIHHBI
Bo3moxHOCTH paGOTaTL B KOMIIBIOTCPHOM KJIacce€ H3 pactxéra OIMH KOMIIBIOTEP Ha

12
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cryaeHTa. JIEKIIMOHHBIE ayIMTOPUH, OCHAIUEHHBIE TEXHUKOM U1  MYJIBTUMEIMMHBIX
MpEe3EHTAIUH.

14. ®oHa O1IEHOYHBIX CPEACTB
@DoH/ OLICHOYHBIX CPEICTB IIPUBEICH B IPUIIOKEHHUH 1.

15. MeToanuyeckue peKOMEHJAI MU 110 OPraHU3alUuM U3yYeHHU s TUCHUTIUHBI
be3 pexoMeHnanuu.

13
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Ipunoxenne 1
MUHUCTEPCTBO OBPA3OBAHUS U HAYKHU P®

®eepabHOE rocy1apcTBeHHoe GloKeTHOE 00pa3oBaTe/IbHOE Yy IPEAIeHHE BLICIIETO
npogeccHoHaILHOro 00pa3oBaHus

«TOMCKUU TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHMS U PAJIMODJIEKTPOHUK»
(TYCYP)

VTBEPXJIAIO
IIpopektop 1o yueGHol paboTe
I1. E. Tposin
«AE» 26 20T

®OH/J] OIIEHOYHBIX CPEJICTB I1O YYEBHOU JIMCLUIUIMHE
MaTtemMaTHYeCKHe OCHOBbI TEXHHYECKOTro 00pa3oBaHus

YpoBeHb OCHOBHOM 00pa30BaTebHOM MPOrpaMMB: bakajaBpuar

Hanpasnenue TIOJITOTOBKH (criennanbHOCTB): 11.03.04 DJIeKTPOHHKA U
HAHOAJIEKTPOHHUKA

[podusib: KBaHTOBasI M ONTHYECKAS JJIEKTPOHHKA

dopma 00y4eHHs: OUHAs

®axynsret: ®IT, PaKy/ILTET 2IeKTPOHHOH TeXHHKH

Kadenpa: I11, Kadeapa 371eKTpOHHBIX npudopoB

Kype: 1

Cemectp: 1

VyeOHblii r1ad Habopa 2015 roxa

3aueTt: 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
COBOKYIIHOCTb ~ KOHTPOJIbHO-U3MEPHUTEIbHBIX MaTepuajioB (TUIOBbIE 3a7aud  (3a7aHusi),
KOHTPOJNbHBIE PAa0OTHI, TECTHI U JAP.) U METONOB MX HUCIOIB30BAHHS, MPEIHA3HAUYECHHBIX IS
M3MEpEHUs YPOBHS JOCTHKEHUS CTYACHTOM YCTAHOBJIEHHBIX PE3YJIbTaTOB O0OYUECHHUS.

®OC mno gucimmMHe «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 AUCHUNIMHONA KOMIeTeHIHii

Kon ®opmyMpoBKa Jranbl (POPMUPOBAHUS KOMIIETEHIIUH
KOMIICTCHIIMHU
Cnoco0HOCTH BBISIBUTh \DKEH 3HATh! OCHOBHBIE OINpPEACIICHUS] M TOHITHUS

OIIK-2 | ecTecTBEHHOHAYYHYIO 3JIEMEHTApPHOW MAaTEMATHKH, AaHAIMTUYECKON I'€OMETPHH,
CYLIHOCTH MpodJieM, BEKTOPHOTO aHaju3a, TEOPHUH KOMIUIEKCHBIX YHCEl,
BO3HHKAIOIIHX B X0/1€ Teopu QYHKIUH, OUPEpeHINaTbHOTO HUCYHUCICHNUS,
npogeccuoHaNbHOU BO3MOYKHBIE WX CBA3W U TPUIIOKEHUS B JIPYTUX
AeATeJbHOCTH, 0o0JacTsIX MaTeMaTUYeCKOro 3HAHMA M JUCHUIUIMHAX
NPHUBJIEYb I HX €CTECTBEHHOHAYYHOI'O COAECPIKaHMUS;
peuieHus JDKEH YMETh. pelllaTh CUCTEMBI JIBYX M TPEX JIMHEWHBIX
COOTBETCTBY IOLIUIT ypaBHEHUH, pellaTh HEPaBEHCTBA, CTPOUTH Tpaduku
(pusuko- JJIEMEHTAPHBIX  (YHKIMH W  ONHCHIBATH  IUIOCKHE
MaTeMaTH4YeCKuil 0o0JacTH, ONMepUpoOBaTh C SJIEMEHTAPHBIMU (DYHKUIHSIMU,
anmnapar KOMILUIEKCHBIMH [IEPEMEHHbBIMU; MIPUMEHSATD

NPOM3BOJHBIE K HCCIIEJOBAHUIO (DYHKIUI; MNPUMEHATh
MaTeMAaTUYECKUE METOMABl IS PELICHUs MPAKTHYECKUX
3aa4 B APYrUX 00JacTSIX MaTeMaTUYeCKOro 3HAaHUS U
JVCLHUIIIIMHAX €CTECTBEHHOHAYYHOTO COJIEpKAHUS;

JloibkeH  BiIazeTh: COOTBETCTBYIOIIUM  (PU3UKO-
MaTeMaTUYECKUM ammaparoM Uil MaTeMaTHYeCKOro
aHajau3a IIOCTABJICHHOM 3aJayd  MCCIENOBAaHUA U
HaBbIKAMU €ro TMPUMEHEHUs B JpYyrux oO0JacTsIX u
JUCLHUIIIIMHAX €CTECTBEHHOHAYYHOT'O COEPKAHU.

15
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IIK-1 Cnoco0HOCTb CTPOUTH
npocreuime
¢puznueckue u
MaTeMaTH4YeCKue
Moje/u npudopos,
CXeM, YCTPOMCTB H
YCTaHOBOK
JIEKTPOHUKH H
HAHOJJICKTPOHUKHU
Pa3JIH4YHOrO
(pyHKIMOHAJIBLHOIO
Ha3HAYEHMS, a TAKIKe
HCIIO0/Ib30BATh
CTaHAApTHbIE
IporpaMMHbIe
cpeacTBa Ux
KOMIILIOTEPHOI0
MOJeTUPOBAHMS.

JDKEH 3HaTh:  IPOCTEHININE MaTeMaTHYECKHE MOIEIN
pubOPOB, CXEM, YCTPOUCTB M YCTAHOBOK 3JIEKTPOHUKU U
HAaHOWIEKTPOHUKU  DPA3NIMYHOTO  (YHKLIHOHAIBHOTO
HA3HAUYEHUs, QJITOPUTMBl PEIIEHUS THUIOBBIX 3aj]ad4,
COBpPEMEHHOE MpOorpaMMHOe U  HH(OPMAIMOHHOE
obecrieueHue IIPOLIECCOB MaTEMaTHYECKOI O
MOJICJINPOBAHNS;

JIoJDKEH yMeTb: CTpPOUThH NPOCTEHIINE MAaTEMAaTHYECKHUE
MOJIeIM TPUOOPOB, CXEM, YCTPOHMCTB U YCTaHOBOK
JNEKTPOHUKM M HAHODJIEKTPOHMKH  Pa3jIM4HOIO
(YHKIMOHAJIBHOTO HAa3HAYEHMsI, aJITOPUTMbI PELLCHHUS
TUIIOBBIX 3a/1a4, IPUMEHATh COBPEMEHHOE IIPOIPAMMHOE
u  uHOOPMAIMOHHOE obecrieyeHne  MPOIECCOB
MaTeMaTH4YECKOr0 MOJIETUPOBAHUS,;

JloikeH BiafeTh: HaBBIKAMHU CaMOCTOSITEIbHON paboThI
Ha  KOMIIBIOTEPE ¥  NEPBUYHBIMU  HaBBIKAaMH
KOMITBIOTEPHOTO MOJIETIMPOBAHUS MPOLIECCOB MPUOOPOB,
CXEM, YCTPOMCTB M YCTaHOBOK DJJEKTPOHUKH U
HAHORJIEKTPOHUKH  PA3IUYHOrO0  (PYHKIHMOHAIBHOTO
Ha3Ha4YeHUs, C HCIOJBb30BAaHUEM YHHUBEPCAIbHBIX
NIaKETOB MPUKJIAJAHBIX MATEMAaTHYECKUX MIPOIPAMM.

2 Peanusanus KoMmeTeHIHIH

Komnerenmusa OIIK-2

OIIK-2: CnocodHoCTb BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPodJieM,
BOZHUKAKOIIIUX B X01€ npocl)eccnona.nbﬂoﬁ AECATECJIbHOCTHU, IPUBJICYD JIJIA UX PCIICHUSA
COOTBETCTBYIOIIUN (PU3MKO-MATEeMATHYECKHH annapar

Jus  GpopMupoBaHUS KOMIETEHIIMM HEOOXOIUMO OCYHIECTBHTH PS ATAllOB. JTambl
(hopMUpOBaHUS KOMIETECHIIUU, MPUMEHSEMbIE [JIs 3TOr0 BHUABI 3aHATUA M UCIOJIb3yeMbIe
CpEeACTBa OLICHMUBAHUS TPEICTABICHBI B TabnuIe 2.

Tabauua 2— Jransl GopMUPOBAHUS KOMIIETEHIIMH U HCI0JIb3yeMble CPeACTBA OLleHUBAHMS

1. Cocras 3HaTh Ymerhb Baagern

Conepxxanne 3HaeT Ha YpOBHE Ymeer ucnions3oBarb | Brameer

3TaNoB MPECTABICHUS COOTBETCTBYIOIIHI CIIOCOOHOCTBIO
LICJIK U 3a7a9 3aade (hU3MKo- aHAJIM3UPOBATD,
AJIEKTPOHUKH U MaTeMaTHJeCKUI 0000111aTh,
HaHOAJICKTPOHUKH, anmnapar— 3HaHHs Ha OIICHUBATh,
TEPMUHOJIOTHIO, YPOBHE HA4aJIbHOTO CpaBHMBATh IPHU
COOTBETCTBYIOLIUHN aHaju3a: pellarb perieHun
(busuko- CHUCTEMBI JIBYX M TPEX | MPUKIATHBIX 3a]1a4,
MareMaTH4eCKH JIMHEHHBIX TIEPBUYHBIMU
anmnapar, YpaBHEHUH, pelaTh HaBBIKAMH
MIPUMEHSEMBIN K HEPaBEHCTBA, MaTeMaTH4YECKOrO
pellIeHIO 3aaad CTPOUTD IpaduKH HCCJIETOBaHUS
npoecCHOHaTBHON | AJIEMEHTaPHBIX MPUKJIAHBIX 3aj]1a4,
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JeSITEILHOCTH. byHKIMiA 1 HABBIKOM
OIHCHIBATH TIOCKHE JIOBEJICHUS peLICHUS
o0nacTy, 3a/1a4u 10
OIIepUPOBATh C MIPAKTHYECKH
3JIEeMEHTapHBIMU MIPUEMIIEMOTO
GbyHKIMSIMH, C pe3ynbraTta — 4ucia,
KOMIUIEKCHBIMH rpaduka, TOYHOTO
MepeMEHHBIMH, KaueCTBEHHOT'O
MPUMCHSITh BBIBOJIA.
MIPOU3BOAHBIE K
UCCIIEI0BAaHUIO
byHKIMiA, B Oygymieit
poQeCcCUOHATBLHOM
NeSITENIbHOCTU
e [[pakTrueckue
o Jlekuuu; e BrmonHenune .
3aHSITHS,
o [IlpakTuueckue JIOMAIITHETO
. ) ) e [ pynnossie
Buabl 3ansTuii 3aHITHS, 3a/laHus; _
KOHCYJIbTallUHY,
e I’pynmossie e CamocrosiTenpHas
e CamocTosTenpHas
KOHCYJBTaIllu1 paboTa CTyIeHTOB
pa0oTa CTylIeHTOB
HUcnoab3zyembie e Tecr; e TecT; e OrtTBeT Ha
cpeacraa e Brimonxenue e Odopmienue IPAaKTUYECKOM
OLlCHUBAHUSA JOMAaIITHETro JOMAIITHEr o 3aHATHH,
3aJlaHus; 3a/laHus; e BrimonHenue
e Pedepar; e luremekr-kapra JOMAIIIHEro
e Unremnexr- e 3auer 3a71aHu;
KapTa e Tecr;
e 3ager e nTemiexr-
KapTa;
e 3ager

O6H_II/I€ XapPaKTCPUCTUKHA nokasarejaeu u KPpUTCPUCB OLCHUBAHUSA KOMIICTCHIIMM HAa BCCX
JTanax npuBeJeHbI B TabauIe 3.
Tadamna 3 — O0mue XapakTepUCTHKH NoKa3aTeeiil 1 KpUTepueB OlleHUBAHUS

IToka3zaresun u

3Harb Ymersn Buaanern

KpHUTepHuu

O6nanaer OO6nanaer auana- Kontponupyer

(aKkTHYeCKUMHU U 30HOM pabdoTy, MPOBOAUT

TEOPETUYECKUMU IIPAKTHYECKUX OLICHKY,
OtiuyHO 3HAaHUSIMH B YMEHHH, COBEpUIEHCTBYET
(BbICOKMIT npenenax TpeOyeMbIX 1Jist necTBus paboThl
YPOBEHB) n3ydaeMoil 006acTi | pa3BUTHS TBOP-

C IOHUMaHUEM YECKUX PELICHUH,

TPAaHUI] abcTparupoBaHUs

IIPUMEHUMOCTH npobiem
Xopomo (6a30BbIii | 3HaeT GakThl, Obnanaer beper
YPOBEHB) IIPUHLINIIBI, JUarna3oHoM OTBETCTBEHHOCTH 3a
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MPOILIECCHI, 001IIHe MPAKTUICCKUX 3aBepIlCHUE 33]1a4 B
TIOHSATHUS B YMEHUH, UCCIICIOBAHHH,
npezenax TpeOyeMbIX IJist NpUCTIOCa0INBACT
n3y4aeMol 00JlacTi | peuicHus CBOE TOBEJICHHE K
OTIPEIeTICHHBIX 00CTOSITEILCTBAM B
mpo0sieM B 001acTH | pelieHur mpodiemM
WCCJICIOBAHHUS
Obnanaer
Vnosaerpopureanr | Obnanaer OCHOBHBIMHU PabotaeT npu
. YMEHUSIMH, Tpedye-
HO (TOpPOroBbIii 0a30BBEIMH OOIIIUMH MBIMH 71 PSIMOM
YPOBEHb) 3HAaHUSIMH HaOJFOICHUN
BBITTOJTHCHHS

MPOCTHIX 33124

DopMynHpOBKa TOKa3aTeaed W KPUTEPUEB OICHUBAHUSA JAHHOW KOMIIETEHIUU
npuBejieHa B Tabnuiie 4.
Ta6auna 4 — [Moka3arejn U KPpUTEPUU OLIEHUBAHUSI KOMIIETEHIIHM HA ITanax

IToxa3zarenu n

3HAaThL YMmeTh Baagern
KpUTepUHn
OTanuno e OJemoncmpupyem | ® c60O00HO ®NLOHAMUSMU,
(BBICOKMIA NnoIHOe NOHUMAHUe OpueHmupyemcsi 8 uoesmu,
YPOBEHb) Mamepuana, HAY4YHbIX U Memooamu
86180001 Mamemamuyeckux COOMBEemcmaeyio-
00KA3amenbHbl, UCMOYHUKAX wezo ghusuxo-
npusooum uHgopmayuu, Mamemamuyeckoco
npumepbol, ® NPABUNLHO annapama c
® DeMoHcmpupyem BbINOJIHAEM Yenvlo Gul6eHUs
CNOCOOHOCMb K PUCYHKU, npooneMHOl
aHanuzy u yepmedicu, cumyayuu,;
CONOCMABIEeHUIO epaghuxu, egadeem ymeHuem
PA3UYHBIX conymcmsyroujue 8vibopa
n00xX0008 K omeemy, unghopmayuu uz
pewenuio 3aoaqu; | e cmpoum PA3UYHBIX
® MamemamuiecKu MamemamuyecKkue UCMOYHUKOB C
000CcHO8bI8aCM mooenu, yenvio
8b100p Memooa u ® naxooum obocHosanusl
njiaH peuerus onmumajibHsvle Mmemooa peuternus
3a0aqu. nymu peuilernus mamemamudecKux
HOCMABIEHHBIX 3a0ay;
3a0au, ey Meen YemKo
® paspabamvieaem popmynupoeams
aneopumm pesyibmamaol

peulerus 3a0ad.

peuienus 3a0ay
UCCnedo6anus ¢
VKaA3aHuem ux
meopemuyeckozo u
NPAKMULECKO20
3HAYeHUs,
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Xopomuro (0a30BbIit

® donyckaem

® NNpuMeHsem

® gradeem PAa3HbIMU

YPOBEHb) HebobUUe Memoobl peuieHus cnocobamu
npooenvl, He 3a0a4 8 npeocmasieHus
uckasusuiee HE3HAKOMbIX ungpopmayuu
Mamemamuyeckoe cumyayusx; (ananumuyeckoe,
cooeporcanue ® yMeem KOppeKmHo epaghuyeckoe)
omeema, 8bIpAdCams u ® KpumuyecKu

® cmpoum apaymeHmupo- ocmbicaugaem
JlocuyecKu BAHHO nonyuenHble
CBA3AHHBIU 0060CHO8bIBAMb 3HAHUSL,
omeem, UCnoiL3ys | mMamemamuyec-
NPUHAMYIO KVIO UH@OpMayuro
HAYYHYIO
MEPMUHOTIO2UIO;

® npumensiem 8
omeeme
00WEeNnPUHAMYIO 8
HayKe 3HAKOBO-
CUMBOILHYIO
cucmemy
VCIOBHBIX
0603Havenu;

® apeymenmupyem
8b100p Memooa
peuieHus 3a0ayu

YI0BIETBOPUTEND | ® cooepoicatue ® ymeem pabomams | ® donyckaem
HO (IIOPOroBLIH uznazaem CO CNPAasoyHoll owuoKU 8
YPOBEHb) @pazmenmapHo, JUumepamypoti, HO MaAmemMamudecKou
He 6ce20a NOUCK MEePMUHONI02UU,
noc1e008amenbHo; ungopmayuu yepmeortcax,
® noxazvleaem npogeoex BbIKIAOKAX, HO
0bwee noHumanue He2ny0b0Ko U ucnpaeisem nocie
gonpoca HEeNnoJHo; HAB0OAWUX
® 3HAem OCHOBHble ® ymeem 80NpPOCO8
Memoovl peuieHus: npeocmaenimo npenooasameins
MUnoevIx 3a0ay pe3yibmameol ® gradeem
ceoeti pabomul; HABbIKAMU
PeueHUs: MUnovlx
Mamemamuyeckux
3a0au
2 Komnerennus I1K-1

IIK-1: CnocodHocTh cTpoNTH npocTeiimme pudnyecKkue 1 MaTeMaTu4ecKue MojJesu
npudopoB, cxeM, yCTPOMCTB U YCTAHOBOK YJIEKTPOHHUKH ¥ HAHOYJIEKTPOHUKH PA3JIMYHOIO
(pyHKIHOHAJBHOI0 HA3HAYEHUS, 2 TAK:Ke HCI0JIb30BAaTh CTaH/IapTHbIE IPOrPAMMHbBIE
CpeacTBa HX KOMIILIOTEPHOr0 MOIeJINPOBAHMS.

19
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st hopMupoBaHHS KOMIIETEHIIMM HEOOXOJUMO OCYIIECTBHUTH DSI ATAloOB. TaIlbl
(hopMUPOBaHUS KOMIICTCHIIMH, MPUMEHSICMBIC I JTOTO BHJIBI 3aHATHH W HCIOIb3yeMbIC
CpEeICTBa OLIECHUBAHUS MPEICTABICHBI B TAOIUIE 5.
Tab6auna 5— Itansl (opMUPOBAHUS KOMIETEHIIUN U UCTIOJIb3yeMble CPEICTBA OLlEHHBAHUSA

2. Cocras 3HaTh Ymern Baagern
Conep:xanme 3HaeT Ha YpOBHE MEET CTPOUTH Bnaneer
ITaNnoB MpeACTaBICHUS npocTeime MEPBUYHBIMH
COBPEMEHHBIEC MaTeMaTHYeCKHe HaBBIKAMH
3a71a4u MOJIeTTU TIPUOOPOB, MaTeMaTH4eCKOTo
WCCIEIOBaHUS B CXEM, YCTPOHCTB 1 WCCIIEIOBAHMS U
obnactu YCTaHOBOK KOMIIBIOTEPHOTO
ANEKTPOHUKH U AJIEKTPOHHUKHU U MOJICTUPOBAHUS
HaHOAJIEKTPOHUKH, HAHOXJIEKTPOHUKH MPHUKJIATHBIX 3a7a4,
TEPMUHOJIOTHIO, pa3IuYHOTO CIOCOOHOCTHIO
npocTeifime (G YHKIIMOHATTLHOTO aHAJIM3UPOBATh,
(dbuzuveckue u Ha3HA4YEeHU, 0000111aTh,
MaTeMaTH4eCKue QITOPUTMBI PEIICHUSI | OIICHUBATh
MOJIeNIA TTPHOOPOB, TUTIOBBIX 3a7a4, MPaBIONOA00HOCTh
CXeM, YCTPOUCTB H MIPUMEHSATD YUCJIOBOTO OTBETA,
YCTaHOBOK COBPEMEHHOE CpaBHUBATh,
ANEKTPOHUKHU U MpOrpaMMHOE U MIPOU3BOINTH
HaHOAJICKTPOHUKH nH(pOpMaAIMOHHOE BBIYMCIICHUS U
pa3InuHOTO oOecrieueHue MPEICTABIATh
(YHKIIMOHATBHOTO MPOLIECCOB YHUCJIOBBIE U
Ha3HAYCHUS, MaTEeMaTHIECKOTO rpaduueckue
COBpPEMEHHOE MOJIETTUPOBAHUSI. pE3yNbTaThI
MPOrpaMMHOE U pelIeHus
nH(pOpMaIMOHHOE MaTeMaTH4YeCKHX
oOecrieueHue 3a/1a4 pH MOMOIIH
MPOLIECCOB CTaHJapPTHBIX
MaTeMaTH4eCKOTO MIPOTPaMMHBIX
MOJICTTUPOBAHHUSI. CPEICTB.
e [IpakTnueckune
o Jlekuuu; ¢ Brmonnenne :
3aHATHUSA;
e [IpakTuyeckue JIOMAIITHETO
Buabi 3ansaTuii 3aHSTHUS, 3aJIaHus; * Ipynmosere .
KOHCYJIBTAITNH;
e [’pynmnossle e CamocrosTenpHas
KOHCYJIbTAITU! paboTa CTyIeHTOB * CamoctosTeILHas
paboTa CTyIeHTOB
HUcnoab3zyembie e Tecr; o Tect; e OrtBeT Ha
CcpeacTBa e Brmonnenue e  Odopmienue MPaKTHIECKOM
OCHUBAHHUSA JOMAaIIHETO JOMAaIIHEr O 3aHATUH,
3a1aHUS; 3a1aHUS; e BrimonHeHnue
e Pedepar; e lnTennexr-kapra; JIOMAIITHETO
e Uuremnekr- e Pedepar; 3a/laHus;
KapTta e 3auer o Tecr;
e 3auer o UnTemnexr-
KapTa,
e 3auer
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OOmre xapakTepUCTUKH IMOKa3aTejled U KPUTEPHEB OLIEHHBAHUS KOMIETEHIIMH Ha
JTanax npuBeeHbl B TabmuIe 6.

Tadanna 6 — O0mue XapaKTepUCTHKH MoKAa3aTeeiil 1 KpuTepueB OlleHUBAHUS
KOMIIETCHIIMH 110 ITanam

BCEX

IMoka3zareaun u

3Harp Ymerb Baaners
KpUTepUH
O06mnamaer OO0namaeT quara-
(bakTHUECKUMU U 30HOM
TEOPETUYECKUMU MPAKTHYECKUX Kontponupyer
O1anyHo 3HAHUSIMU B YMEHUH, paboty, IpoBOAUT
(BbICOKMA npenenax TpeOyeMbIX IS OIICHKY,
YPOBEHB) M3y4aeMoil 00JacTH | pa3BUTHS TBOP- COBEPILIECHCTBYET
C TIOHUMAaHUEM YECKHUX PEIICHUH, JEeNHCTBHS pabOTHI
TPAHUI] abcTparupoBaHUs
MPUMEHUMOCTH pobsieM
Obnanaer
A beper
JUarna3oHoM
3Haet (akThl, OTBETCTBEHHOCTH 3a
MPaKTUIECKUX
MIPUHIIUIIBI, N 3aBeplIeHHE 3a/1a4 B
Xopomro (6a30BbIii | TpoLEecchl, 00IIKe ™ ’ HCCIIEIOBAHUH,
TpeOyeMbIX IS
YPOBEHb) MIOHSITHS B MpHUCTIOCa0INBaET
peleHus
npenenax CBO€ IOBEICHHE K
. OTIpeIEeNIEHHBIX
n3ydaeMoii obnactu 00CTOATEIHCTBAM B
npobiieM B o0acTu
pelieHny npooiieM
UCCIIETOBAHUS
O6nanaer
OCHOBHBIMH
YnosiaerBopureib | OGnamaer PaGoraer pu
. yYMEHUsIMH, TpeOye-
HO (OpoOroBLIi 0a30BBIMU OOLITIMU S — IPSIMOM
YPOBeHBb) 3HAaHUAMH HAOIOIeHUN
BBITIOJTHEHUSI

IMPOCTHIX 3aaa4

@opMyIMpOBKa [OKa3aTele W KPUTEPUEB OLIEHUBAHMS JTAHHOM KOMIIETEHLIUU
MpuBe/eHa B Tabuie /.
Ta6auna 7 — [Moka3arejn 1 KPpUTEPUU OLEHUBAHUSI KOMITETEHIIHM HA dTanax

IToxa3aresaun n

3Harh Ymerb Baaners
KpUTEpPHHU
OTim4HO ® JdemoHcmpupyem | ® c600600HO ®NOHAMUAMU,
(BbICOKMIA NOJHOE NOHUMAHUE |  OpUEHMUPYemcs 8 udesmu,
YPOBEHb) mamepuana, HAYYHBIX U Memooamu,
8b1600bL MaAmemMamuyeckux CBA3AHHBIMU C
0oKazamenbHul, UCTNOYHUKAX MamemamuyecKkum
npusooum ungopmayuu, uccnedosanuem u
npumepbi; ® NPaAGUILHO KOMNbIOMEPHBIM
® demMoHCcmpupyem 8bINOHAEM Mooenuposanuem
CnOCOOHOCMb K PDUCYHKU, 3a0au
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amanusy u
CONOCMABIEHUIO
PA3MUYHBIX
n00X0008 K
peuweHuo 3a0ayu;

® MamemamuyecKku
000CcHO8bI8aCM
8b100p Memooa u
NIaH peuleHust
3a0ayu;

® yeb U IMansl
Mamemamuyec-
K020
MOOenupoBaHus;

® cospemeHHoe
npocpamMmuoe u
ungopmayuonHoe
obecneuenue
npoyeccos
Mamemamuyec-
K020
MOOenUpoBaHus

yepmesicu,
epaghuxu,
conymcmsyoujue
peuwenuro,

® crmpoum
Mamemamuyeckue
MoO0enu;

® paspabamvieaem
aneopumm

® peuierus 3a0ay;

® peuieHue
Mamemamuyeckoll
3a0ayu npo8ooum
¢ NOMOWbIO
COBPEMEHHO20
NPOSPAMMHO2O
obecnevenus.

uccne008aHus 6
obnacmu
NeKMPOHUKU U
HAHONEKMPOHUKU;
egadeem ymeHuem
evibopa
uHgopmayuu u3
PA3TUYHBLX
UCTNOYHUKO8 C
yenvio
0b60CcHO8aHUSA
Memooa peueHusl
3a0au
uccnedosanus 8
obnacmu
NEKMPOHUKU U
HAHONEKMPOHUKU;
ey Meem YyemKo
Gopmynuposams
pe3yibmamol
peutenus 3a0ay
uccnedo8amus ¢
VKA3aHUeM Uux
meopemuyeckozo u
NPAKMUYecKo2o
3HAYeHus,
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Xopomuro (0a30BbIit
YPOBEHb)

® donyckaem
HebonbuUe
npooenvl, He
uckasusuiee
Mamemamuyeckoe
U HayuHoe
cooeparcanue
omeema;

® cmpoum
Jlo2uyecKu
C8A3AHHbLU
omeem, UCNoIb3ys
NPUHAMYIO
HAYYHYIO
MEPMUHOTIO2UIO;

® npumeHsiem 6
omeeme
00w enpuHAmyIo 8
HayKke 3HaK0BO-
CUMBOILHYIO
cucmemy
VCI0BHBIX
obosznauenul,

® apeymenmupyem
8b100p Memooa
peuteHus 3a0ayu.

® npumensiem
Memoobl peuieHus
3a0ay npu
MoOenuposaHuu
npubopos, cxem,
yCmpoucme u
YCMAaHOB80K
IeKMPOHUKU U
HAHONIeKMPOHUKU
PA3UYHO20
@yHKYUOHANLHO20
HA3HAYeHUs;

® yMeenm KOppeKmHo
svipasicams u
apeymeHmupo-
8AHHO
060CcH08b18aMb
Mamemamuyec-

KVI0 UHgopmayuro.

® gradeem pazHbiMu
cnocobamu
npeocmasieHus
ungopmayuu
(ananumuyeckoe,
epaguueckoe)

® KpumuyecKu
ocmulcugaem
nonyuenHble
3HAHUAL.

Yinosiaersopureab
HO (IIOPOroBbIN
YPOBEHb)

® cooepoicanue
uznazaem
@paemenmapro,
He éce20a
nOCIE008AMENbHO,

® n10Ka3vieaem
obwee noHuManue
gonpoca,

® 3HAem OCHOBHble
Memoobl peuieHusl
MUNOBLIX 340aY

® yMeem pabomamo
CO CNPABoOYHO
aumepamypou, Ho
HOUCK
uHgopmayuu
nposeoeH
He2yb0Ko U
HEeNnoHo,

® yueem
npeocmasiimo
pe3ynvmamsl
ceoell pabomut,

® Jonyckaem
OUUOKU 6
mamemamuyeckou
MepMUHOI02Ul,
yepmeoicax,
BLIKIAOKAX, HO
ucnpaeisiem nocie
HABOOAWUX
80NPOCOB
npenooasameis

® graoeem
HaBbIKaAMU
peuieHUss MUnoGulx
Mamemamuyeckux
3a0a4
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3 TunoBbie KOHTPOJILHbIE 3aIaHUS
JUis  peanu3anyy  BBIICTICPEUMCIICHHBIX 3aad OOYyYeHHs HCIOJB3YIOTCS THIIOBBIC
KOHTPOJIBHBIE 3aJ]aHMs WIM UHbIC MaTepHalibl, HEOOXOIUMBIE ISl OLEHKM 3HAHUM, yMEHHI,
HaBBIKOB U (MJIM) OMBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX dTAIbl (JOPMUPOBAHHS KOMITETCHITHIA
B IIpOLIECCE OCBOEHUS 00pa30BaTeIbHON POTrPaMMBI, B CJIEAYIOIEM COCTABE.

Tecr:
1. Tpaduxu u cBOICTBA dJIEMEHTAPHBIX (DYHKIIHIA.
2. OcHOBBI BEKTOpHOH anreOphl.
3. KowmruiekcHbie yncna.
4. TIpoumsBoaHas.

Ipumep mecma na memy «I pagpuxu u ceoticmea 21emMeHmapHuIxX HYHKYUL»

1. 3anummure (I)YHKI_II/IOHaJ'H:HyIO 3aBHCUMOCTbH CHIIBI F B3aHMMOJICHCTBUSA ABYX

ANEKTPUYECKUX 3apsafoB €1 U €2 OT BeIMYHMHBI I PACCTOSHUS MEXKIY HUMHU.
2. Wzobpaszute obmacts Ha uiockocTd XOY, onumuTe 001acTh B IEKAPTOBBIX KOOPAWHATAX

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

3. MzobOpasute oOmacte Ha 1wiockoctu XOY, nepeldauTe K TOMAPHBIM KOOpIUHATAM,
onuIIuTe 00JIaCTh B IMOJIAPHBIX KOOpAWHATAX
D: {xz +y? =4x
X2 +y%2 =4y

Ipumep mecma na memy « OcHO8bL 6eKMOPHOUL AneeOPbL»

1. Haiitu paBHOAEHCTBYIONIYIO ABYX cuil F1 m Fp, Momynu kotopbix paBHsl |[Fi| =5, |Fy| =
7, yron mexnay aHuma 0 = 60°. OnpenenuTs Takke yIiibl o U [, 00pazyeMble
paBHOZeHcTByOIIEH ¢ cunamu  Fp u Fa.

2. Jlana cuna F= (3, 4,-2) u touka ee npuioxenus A(2;—1; 3). Haiitu MOMeHT cuibl
OTHOCHUTEIIHO Hayajia KOOPAMHAT U YIJIbI, COCTABIISIEMbIC M C KOOPJAUHATHBIMU OCSIMHU.

3. Cwuma F =(5,-3, 9),mpunoxxena k Touke 4(3;4;—6). Berauciaure pabdorty cunsl F B ciyuae,
KOTJIa TOYKA €€ TPUIIOKEHHS, JIBUTAsICh MIPSIMOJIMHEIHO, TIepeMeniaeTcsi B TOUKy B

(2:6;5).
prwep mecma Ha memy «KoMmrIuiekcHrle unciay

1. Haitnnre Im((2+3i)(445i)).

2. 3anumuTe KOMIUIEKCHOE YHUCIIO Z = 4 — 2 - i B IOKa3areabHOU Gopme.

3. Pemmre ypaBuenue z2 + 4z + 8 = 0. KopHu ypaBHEHHs 3alMIIUTE B aareOpandeckoi
dbopwme.

4. JlaH TOK B KOMIUIEKCHO#T Gopme | = 3 — 4 . Hanumute ypaBHEHHE TOKA.

IIpumep mecma na memy «llponsBogHas»
1. 3anumuTe TaOIUILY TPOU3BOIHBIX
2. KonmuaecTBo 371eKTpUdecTBa, IPOTEKaolee Yepe3 NPOBOAHUK, HaunHas ¢ 1h=0, 3agano
sakoHoM Q(t) = 1+ 3t + t2. Haiinure cuily Toka B KOHIE BTOPOii CEKyH/IbI.
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3. Haiinurte npousBonnyto GyHKIMN

1)
2)

3)

er

Y=

f (x) = 4ctg’x+8Insin x

1
f(x) =3"%

KonTtposbHas paboTa: e npexycMoTpeHO

KostokBuyMm: He npeaycMorpeHo

Pegepar:

NogakrownE

oo

9.

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

Temsbl pedeparoB
Dranel pa3BUTHUS AJIEKTPOHUKH OT MUKPO- 10 HaHO.
KpeMmHuii — marepual HaHOIJIEKTPOHUKH.
KpemHuuii — 0CHOBHOM MOTYIPOBOIHUKOBBIN MaTe€pral MUKPOIICKTPOHUKH.
MeTtons! 30H10BOM MUKPOCKOIIUH.
MarepuanoBeicHHE U TEXHOJIOTUSI HOBBIX MATEPHAIIOB.
HanorexHonoruu, ux NpuMEHEHHUE B HAYKE U TEXHUKE.
OU3NKO-XUMHYECKHE  OCHOBBI  IIOJIYYEHHMsS  HOBBIX  IOJYIPOBOJHUKOBBIX
COCIMHECHUM.
KoMIIbIoTEpHOE MOJIEIMPOBAHUE B JJIEKTPOHUKE.
DKCIIEpUMEHTAJIBHBIE METO/IbI UCCIIEIOBAHMUS.
@DyHKIHOHAIbHAS. MUKPO- U HAHOJJICKTPOHUKA.
DneMeHTHI ¥ TPUOOPHI HAHOAIIEKTPOHHKH.
JIy4eBble U IIIa3MEHHBIE TEXHOIOTUH.
I'pacdenoBast aeKTPOHUKA.
HanotpyOkwu.
Jlazepsl.
ConHeuHble 37€MEHTBI: PU3UKa, TEXHOJIOTHS U HIIEKTPOHUKA.
OnThueckre HAHOAHTEHHBI.
ConHeuHble OaTapey Ha MOJYIPOBOTHUKOBBIX CTPYKTYpaXx.
MerTobl npeoOpa3oBaHMs COJTHEYHON SHEPTUU.
[TonmynpoBOAHUKOBBEIE MaTEpHalIbl — OCHOBA COBPEMEHHON IEKTPOHUKH.
OnTuyeckue KpuCTalbl.
CoBpeMeHHas TEHICHINS B Pa3BUTUU COJTHEYHBIX 2JIEMEHTOB.
Ocu cuMMeTpuu B KpUCTaJlIax.
Kupkue kpucraisl.
[TpuponHbIe M CHHTETHYECKUE alMa3bl — YHUKAJIBHOCT 00JIaCTel MPUMEHEHUSI.
AnMas — coCpeloTOYME YHUKAJIbHBIX CBOWCTB CPEIU IPUPOAHBIX MaTEPUATIOB.
Kpucramisl B 1a3epHON TEXHUKE.

Kpurepun onenuBanus:

1. TloaroroBka u HanucaHue pedepara.
e (OO0bem pedepara — He meree 10 cTpanuil, HO He Oonee 15.
e (OO0s3arenbHO UCTIONB30BAHUE HE MEHEE 2 POCCUMCKUX U HE MeHee 3 3apyOe’KHbIX
HCTOYHHUKOB, ONTYOJMKOBaHHBIX 32 mociennue 10 et
e OO0s3arenbHO UCIIOIB30BAHUE AEKTPOHHBIX 0a3 naHHBIX Google.
2. Tlponemypa 3amuTsl pedepara: OIeHKa TEKCTa MPETIOIaBaTeIIeM.
Kpurepuu onieHnBaHus:
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® COOTBETCTBHUE COJEPKaHMS 3asBICHHON TeMe, OTCYTCTBUE B TEKCTE OTCTYIUICHUI OT TEMBI
— 1 6am;
®  COOTBETCTBHE LIEJISM U 33/1a4aM JTUCIHUIUIHHEI — 1 6asr;
® KOPPEKTHOE U3JI0KEHHE CMBICTIA OCHOBHBIX HAYUHBIX UJCH, UX TEOPETUUECKOE
000cHOBaHME U 00BsICHEHUE — 2 0auia;
®  JIOTUYHOCTbH U TIOCIIEOBATEIFHOCTh B H3JIOKEHUH Marepuana — 1 6ar;
®  CcrocoOHOCTB K paboTe ¢ IUTEPATYpPHBIMU UCTOUYHHKaMHU, IHTepHET-pecypcamu,
CIPaBOYHOH M DHIIMKIIONICAMYCCKOM TuTeparypoi — 1 Gar;
e 00BEM UCCIIEIOBAHHOM JIUTEPATYPHI U APYTHX UCTOUYHUKOB MHGOpMaruu — 1 6amr;
e  CIOCOOHOCTH K aHAJIN3Y U 000011IeHNI0 HH(OPMALIMOHHOTO MaTepHala, CTeNeHb
HOJHOTBI 0030pa COCTOsIHUA Bompoca — 1 Ga;
e  yMEHHE U3BJIEKaTh HH()OPMAIIHIO, COOTBETCTBYIONIYIO TTOCTABICHHON e, 1
nepepacnpenessate napopmauio — 1 6amr,
® TIPaBUIBHOCTH OPOPMIICHHS (COOTBETCTBUE CTAHAAPTY, CTPYKTYpHAs YHOPSII0UYEHHOCTb,
CCBUIKH, IIUTAThI, TAOIUIIEI U T.1.) — 1 Oa.
3. TloaroroBka ¥ BBICTYIUICHHE C YCTHOM Mpe3eHTauel mo MaTepuaiam pedepara.
e Bpewms npesentauuu — 10-15 MunyT.
e OO0s13aTebHO OTPAKEHUE OCHOBHBIX JIaHHBIX, U3JIOKEHHBIX B pedepare.
4. Tlpouenypa OLEHKH: BBICTYIJIEHUE C YCTHOM MpEe3eHTAIluell MmarepualioB pedepara ¢
MOCIIEYFOIIIUM TPYIIIOBBIM OOCYKICHHEM.
Kpurepuu onenuBanus
® COOTBETCTBHUE COJEPKaHMs MPE3eHTALMU MaTepraiaM pedepara - 2 6aia;
® KOPPEKTHOE M3JIO)KEHUE CMBICIIA OCHOBHBIX HAYYHBIX HJICH, UX TEOPETHUECKOE
000CHOBaHHE U 00bsICHEHHE — 2 Oaa;
®  JIOTUYHOCTH U NOCJIEIOBATEILHOCTD B H3JIOKEHUH Marepuaia — 2 6asia;
® CIIOCOOHOCTH K aHAIHM3Y U 0000IICHUI0 HHPOPMAIMOHHOTO MaTepuaa, CTCIICHb
MOJTHOTHI 0030pa COCTOSIHUSL BoIipoca — 2 Oaia,
e  yMEHHE BU3YaJbHO MPEACTABIATH HEOOX0nuMyto nHpopmanuio — 1 Gamr;
®  TPaBWIBHOCTH OPOPMIICHHS (COOTBETCTBHE CTAHAAPTY, CTPYKTYpHAs
YIOPSA04€HHOCTh, CCHUIKH, IUTATHI, TAOIUIBI U T.1.) — 1 Oas.
HWroro: 20 6annos

Tembl J1a00paTOPHBIX PAdOT: He NPeIyCMOTPEHO
Bbinoanenue JAOMAIIHEro 3aJaHUuA:

1. Tlonsatue ¢pynkuuu. O6nacts onpenenenus. O6nacts 3HaueHuil. IloHsTHE QYHKIMOHATBLHON

3aBHCHMOCTH B MaTeMaTHKe U (PU3HKE.

DneMeHTapHOe UcClieIoBaHUE (YHKITHU.

3. Tlpocteitmme pynkmun. [padudeckoe nzodpaxenne GyHkwn. [Ipu BEITOIHEHUH 3aTaHIS
ucnonb3oBark naket Mathcad niu Advanced Grapher.

4. TlonsapHas cuctema KoopauHat. [[puMeHeHne mosipHOr cucTeMbl KoopauHar. [ padudeckoe
n3o0paxenue GyHkuuu. [Ipu BBINONIHEHUN 3a/1aHUS UCTIONB30BaTh makeT Mathcad mm
Advanced Grapher.

5. Bekropnas anre6pa. Hexotopsle Gpusnueckue npuiiokeHust BeKTopHoi anreOpsl. [Ipu
BBINIOJIHEHWH 33JaHUS MCTIONIB30BaTh naketr Mathcad.

6. KomruiekcHble uncia U IeHCTBUS Ha/l HUMU. AJreOpandeckas, TPUrOHOMETpHUECKas U
noka3zatelibHas (DOpPMBbI 3aMCH KOMILIEKCHBIX ynce. [Ipyu BhIMOTHEHUY 3aaHHsI UCIIONIb30BaTh
naket Mathcad.

7. W3BieyeHue KOpHS U3 KOMILIEKCHOTO 4Kciia. Bo3BeneHne KOMIIJIEKCHOTO YHCIia B CTETICHb.
[IpuMeHeHne KOMIUIEKCHBIX YHCEN B AJIEKTpOTexXHHKe. [Ipy BRIMOTHEHNH 33/1aHUS UCTIONB30BaTh
naket Mathcad.

N
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8. Tlonsatue npousBonHoi. Tabmuia npon3BogHbIX. [[pon3BoaHAS OT CyMMBI, TPOU3BEICHHUS,
yacTtHoro. [lonstue nuddepennmana GyHKIIH.

9. IIpousBoanas. [IpunoxeHus: NpoU3BOAHOM K UcciienoBaHuI0 GpyHKkunu. Puszndeckue u
TeOMETPUYECKHE TPUIIOKEHUS IPOU3BONHON. [Ipy BBINONHEHNN 3aJaHUS UCIIONIB30BATh MTAKET
Mathcad uiu Advanced Grapher.

Tembl 11 caMOCTOSATEILHOM PadoOThI:

1.

2.

ous®

Jlunelinple, KBaapaTUYHbIC U IPOOHO-TMHEHHBIC PyHKIMK. Pemenne mpocTermmx
YpaBHEHUH U HEPABEHCTB, COIEPIKALLUX MOJYIIH.

VYpaBHEHHsI 1 HEPABEHCTBA, COAEP KAIIHE MoKa3aTenbHble QYHKIUN YpaBHEHUS U
HEpaBEHCTBa, copeprkarue jorapudmudeckue Gpynkunu. OcHoBHBIE (HOPMYITBI
TPUTOHOMETPUH. TPUTOHOMETPUYECKHUE YPABHEHHUS.

TeH30pbl 1 UX MPUITOKECHUS.

CkansipHO€, BEKTOPHOE M CMEIIAHHOE TPOU3BECHUS BEKTOPOB U UX MPUIOKEHHUS.
dopmynel Dittepa. OCHOBHBIC TpaHCICHIeHTHBIE (pyHKIMHU. Dopmyna Myaspa.
WuTepBanbl MOHOTOHHOCTH (YHKIUU. DKCTpeMyM GYHKIHH. BBIMTyKIOCTh U BOTHYTOCTh
KpHUBOH, TOUKHU nieperuoa.

AHanuTHYeCKO€ HccieoBaHue (PYHKIIUU U MOCTpoeHue rpaduka QyHKIMH PU TTOMOIIN
maremarndeckoro nakera Mathcad nim Advanced Grapher.

TeMBbI KypcOBOIo MPOEKTA: He NPeLyCMOTPEHO

HNHTEeNIIeKT-KAPTHI: BBIIOIHIIOTCS 110 JIFO0O0M TeMe U3 CIIMCKa BOIPOCOB K 3a4eTYy,
MEePEYHCICHHBIX HUXKE.

Bonpocbl k 3auery:

1.

2.

2

10.
11.

12.

13.

Maremarndeckast Mofenb. OCHOBHBIE ATalbl MaTeEMAaTHYECKOTO MojenupoBanusd. Ilpusectn
MIPUMEPBI CTaHAAPTHBIX IPOTPAMMHBIX CPEJICTB KOMIIBIOTEPHOIO MOJEIINPOBAHUS.
OyHKIMOHAIbHASL 3aBUCUMOCTb. [loHATHE (DYyHKIIMOHATBHON 3aBUCUMOCTH B MaTe€MaTHKe U
busuke.

3ajgaun, cTosIUe Mepe] uccaeqosareneM. OMnupudeckas Gopmyna. 3a1aud UHTEPIOIALUH
n akcrpanonsuuu. IlpuBect mnpuMepsl CTaHJApPTHBIX IPOrPAaMMHBIX CpEACTB UX
KOMITBIOTEPHOTO MOJEITUPOBAHMS.

Koopaunarsl. PaccTosHuss M ymibl, BbIpaX€HHBIE B KoOpauHarax. JlekaproBa cucrema
KOOPJUHAT.

[TonspHas cuctema koopauHar. I[lpuMeHeHne NoasApHON CUCTEMBI KOOPAUHAT.

I'padmueckoe m3obOpaxkeHue (GpyHKIUHU. YpaBHEHHWE NpsMoM JuHUHU. [IpuBecTH mnpumeps
IIPUMEHEHMS 3aBUCUMOCTH B IIPUKJIAIHBIX 3aJa4ax.

OOparHass [IpONOPLMOHAIBHOCTE W rumepbona. IlpuBecT mnpumepsl NpUMEHEHUsS
3aBUCHUMOCTHU B IIPUKJIAJHBIX 3a7a4ax.

[Tapa6omna. [lpuBecTu nmpuMeps! NPUMEHEHUS 3aBUCUMOCTH B IPUKJIAJAHBIX 3a7a4ax.
OOparnas  Qynkumsa. Ipaduxu B3aumooOparHbXx  (yHKImMA. IlpuBecTn mpHUMEpPHI
IIPUMEHEHHS 3aBUCUMOCTH B IIPUKJIAIHBIX 3aa4ax.

l'unep6omunueckue Gpynkuuu. [IppMeneHne B MPUKIAIHBIX 3a7a9ax.

[Tapamerpuyeckoe 3ananue JuHuil. [IpuMeHeHne mapaMeTpUYECKUX JUHUM B MPUKIIAJIHBIX
3ajavax.

Bekropsl. Jluneiinble neiictBus Hajx Bekropamu. [IpuBecTu mnpumMepbl (QU3NUECKUX
MIPUJIOKEHUN BEKTOPHOMN anreOphl.

KommnexcHele umcna u pedctBus Haj HumM. llpuBectn mnpumepbl NpUMEHEHHS B
MPUKIIAIHBIX 3a/a4ax.
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14. AnreGpanyeckas, TPUTOHOMETpPHUECKass M TOKaszarelbHass (POpMBI 3amMCH KOMIUIEKCHBIX
grcen. [IpuBecTn mpuMepsl IPUMEHEHHS B IPUKJIAIHBIX 3a/1a9aX.

15. Bo3BeneHne KOMIUIEKCHOTO YUCIIA B CTETICHb.

16. M3BneveHune KOpHS U3 KOMIUIEKCHOTO YHCIIa.

17. IlpumeHeHne KOMIUIEKCHBIX YHUCEIl B JIEKTPOTeXHHKe. [IpuBecTr mpuMepsl CTaHIApPTHBIX
MIPOTPAMMHBIX CPEACTB KOMITBIOTEPHOTO MOJICIIMPOBAHHS.

18. lNonsitue mpousBogHoi. Tabmuia mpousBoaHbIX. [Ipou3BogHAsT OT CyMMBI, TIPOU3BEICHUS,
gacTHOTO. [IprBeCTH mpUMepbI MPHUMEHEHUSI TPOU3BOTHON B TIPUKJIAIHBIX 3a/1a9aX.

19. Tlonstue nuddepennnana ¢pynkuu. [lpuBectn npumepsl npuMeHeHus auddepennuana B
MIPUKJIAIHBIX 3aa9ax.

20. [TpunoxeHus: MPOU3BOJHON K HMccieqoBaHUIO (yHKIUH. [IpuBecTH mpumepsl cTaHAapTHBIX
MPOTPAaMMHBIX CPEJICTB KOMIBIOTEPHOTO MOACITUPOBAHUS TPUKIIAJHBIX 33]1a4 AIEKTPOHUKH
Y HAHODJICKTPOHUKH.

21. ®usnyeckue U TeOMETPUIECCKUE TTPUITOKESHUS TTPOU3BOTHOM.

IIpumeps! OnJIETOB 1JIA 3a4eTa
BHUJIET 1

1. Tlonatue ¢QyHKIMOHATBEHON 3aBHCUMOCTH B Maremartuke u  (usuke. [Ipumepsl
(YHKIMOHATIBHBIX 3aBUCUMOCTEH.
2. W3ob6paszute obmacTs Ha TIOcKocTH XOY, onmuImTe 00J1acTh B IEKAPTOBBIX KOOPAMHATAX

y=—-x+1,
D: y =0,
x = 0.

3. Haiinure Im(i23— il iy i42)

4. Haiigute mpou3BOAHYIO (DYHKIIMH

5X
1) f(x):(ﬁ

2) f()=eV

3) f(x)=c052x—2sin X +C0S° X
BWJIET 2

1. TlpumeHEHHE KOMIUIEKCHBIX YHCET B AIEKTPOTEXHHKE.
2. WUzobpasute obOnacte Ha miockoctu XOY, mepeiinute K MOMAPHBIM KOOpIUHATAM,
OTUIINTE 00JIACTh B MOJISAPHBIX KOOPIAHHATAX
D: {xz +y2 =4x
(x? +y% = 8x
3. 3anumuTe KOMIUIEKCHOE YHCI0 Z = —V3 — i B [OKa3aTenbHO# opme.
4. HaiiguTe mpou3BOAHYIO (DYHKIIMH

1) f(x):(2+«/;)-(3—§/;)
2) f(X)="Htg?3x

3)  y(x)=Yx+7x

4 MeTonnueckue MaTepuabl
Jns obecneyeHust mporecca oOydeHHs U pelleHus 3agad OOydeHUsS HCIIOIb3YHTCA
CIIEyIOIINE MaTepHabl:
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— METOAMYECKHE MaTepuabl, ONPEACNAIOUME MPOLEAYPbl OLEHUBAHUS 3HAHUM,
YMEHUM, HaBBIKOB U (WJIM) ONbITa JEATEIBHOCTH, XapaKTepU3YIOIIUX ATanbl (HOpMUPOBaHUS
KOMIIETEHIIUH, cornacHo 1. 12 paboueii mporpamMmel.

4.1. OcHOoBHasI JIUTEpaTypa

1. DOnemenrapusie GyHKIUU U UX rpaduku: Yuedbnoe nocoodue / I'punmmon U. 3., ['punIImon
S.C.—2011. — 52 ¢. — Pexwum noctyna: http://edu.tusur.ru/training/publications/2277

2. bepman I'H. COopHUK 3a/1a4 11O KypCy MaTeMaTHYECKOTO aHaJIn3a [ DIeKTPOHHBIN pecypc]:
yueOHoe nmocobue. — DnekrpoH. qad. — CII6.: Jlans, 2016. — 492 c. — Pexwum noctymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

3. AnrtonoB B.I. DnemeHTapHas MaTreMaTuka Jjisi IEPBOKYPCHUKA [ DNEKTPOHHBIN pecypc] :
yaeOHoe nocodbue / B.1. Aaronos, ®.1. Koneneuu. — Dnekrpon. nan. — CII6.: Jlansb,
2013. — 102 c. — Pexxum mocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3arJ. ¢ 3KpaHa.

4. TIpomxun C.C. Maremaruka 1jsi pemeHust pusnueckux 3aaau [ DneKTpoHHbIH pecypc]:
yaeOHoe mocobue. — DnektpoH. gaH. — CII6.: Jlanp, 2014. — 384 c. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

5. MHTemiekT-kapTa: TeXHOIOTHS H300pakeHus1 nHGopMaIu [ IeKTPOHHBIN pecypc]:
yuebnoe nocobue / Jlyruna H.3. — 2012. — 21c. — Pexwum gocrymna:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179

6. Ilpuknagnas uHGOpMaTHKa: MeToAMYECKUE YKa3aHUs 110 CAMOCTOSTENILHON paboTe ams
crynentoB HanpasieHus 210100.62 — "Dnexkrponuka u HaHodmekrponuka" / langapos E. C.
—2013. — 14 c. — Pexxum poctymna: https://edu.tusur.ru/training/publications/4076

4.2. JlonoJHUTEJIbHAS JJUTEPaTypa
1. Beicmias MaTtemMaruka JUisi HaYMHAOMUX (PU3MKOB U TeXHUKOB [TekcT]: HayuyHoe u3nanue /
4. b. 3enpnosuy, M. M. frmom; (M.), UactutyTt Teopetndeckor puzuku um. JI.JI. Jlangay. —
M.: [6.1.],1982. — 510 c. (193Kk3.)
2. DneMEeHTHI MPUKIAJHON MaTeMaTHKu: YueOHoe nmocodue / f. b. 3enpnoBuy, A. JI. MbImkuc.
— 4-¢ uzn., crepeotun. — CI16.: JIans, 2002. — 592 c. (5 3k3.)

4.3. Y4eOHO-MeTONMYECKOE NTOCO0He ¥ IPOrpaMMHOe obecredeHue
IIpakmuueckue 3aHAmMUA NPOGOOAMCA NO YUEOHBIM NOCOOUAM:

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

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

3. Ipomkwa C.C. Martemaruka s penieHus: GU3NIeCKUX 3aa4d [ DIeKTpOHHBINA pecypce] :
yaeOHoe mocobue. — DnekrpoH. qaH. — CII6. : Jlans, 2014. — 384 ¢. — Pexwum qoctyna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

4. AwnrtonoB B.WM. DnemenTapHas MaTeMaTHKa JJi IEPBOKYPCHHUKA [ DIEKTPOHHBIN pecypc] :
yaeoHoe nocodwue / B.1. Aaronos, ®.U. KoneneBnu. — Dnekrpon. nan. — CII6. : Jlans,
2013. — 102 c. — Pexxum mocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3arJ. ¢ 3KpaHa.

Tecmosble 3a0anus nPUBEOEHbL 8 KAHCOOM U3 CAEOVIOULUX YUEOHBIX ROCOOUIL:
1. Dnemenrapubie QyHKIUYU 1 UX rpaduku: YuedHoe mocodue / ['punmmon U. D., ['puHImon
S1. C.—2011. — 52 c. — Pexum nocryna: http://edu.tusur.ru/training/publications/2277
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http://edu.tusur.ru/training/publications/2277
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

2. bepman ['H. C60opHHK 33724 IO KypCy MaTeMaTU4eCKOTo aHajan3a [ DIeKTpOHHEIH pecypc]:
yueOHoe nmocooue. — Dnekrpod. gaH. — CII6.: Jlans, 2016. — 492 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

3. Ipomkua C.C. Martemaruka s penieHus: GU3NIeCKUX 3a1a4 [ DIeKTPOHHBINA pecypce] :
yueOHoe nmocobue. — DnekrpoH. qaH. — CII6.: Jlans, 2014. — 384 c. — Pexum noctyna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

4. AwntonoB B.WM. DnemeHtapHas MaTeMaTHKa JJis IEPBOKYPCHUKA [ DJIEKTPOHHBIN pecypc]:
yuebnoe nocooue / B.M. Aatonos, ®.1. Konenesua. — Dnekrpon. gad. — CII6.: Jlanp,
2013. — 102 c. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3arJ. ¢ 3KpaHa.

IIporpamMmmHoe oGecrieueHue

Cuctema nucranionsoro oopasosanust MOODLE nns conpoBoxieHus
CaMOCTOSITEIIEHOM PabOTHI CTYACHTOB (METOIUYECKHIE MaTepPHalIbl: TEKCTOBBIC, ay[IHO
Buzico(aiiibl, MHAUBUAYAIbHBIC 3aaHus, TecThl U T.71.); Mathcad; Advanced Grapher;
ConceptDraw Mind Map 8 http://www.conceptdraw.com/ ; OpenOffice

4.4. Ba3bl JaHHBIX, HHPOPMALMOHHO CIPABOYHBIE U MOUCKOBbIE CHCTEMBI
Ccbuiku ¢ caiita Kadeapbl Ha MaTeMaTHIeCKUe PeCypChl M OH-JIAiH TpeHaKEPHL;
baser nannbix: http:/lib.tusur.ru/category/bd/
Hayuno-o6pa3oBarensnbiii mopran TYCYPa: https://edu.tusur.ru/
DneKkTpoHHO-0nOmoTeunast cucrema «Jlaub», nmoctyn mo IP-agpecam TYCVYPa, aapec
st padotsr: http://e.lanbook.com/
e TlouckoBsie cuctemsl Google, Yandex
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