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1. Hesu v 3212494 U CUUIITIMHBI
1.1. Heau qUCUMIIMHBI

Henu kypca: NOSCHUTH OCHOBHBIE UJEM MAaTeMaTHUYECKUX METONOB M OOIIMe 3aKOHOMEPHOCTU
paccMaTpuBaeMbIX SBICHMH Ha MPOCTBIX HpUMEpax, cPOpMUPOBaTH €CTECTBEHHO-HAYUHYIO
KapTHHY MHpa U Hay4HOE€ MUPOBO33pPEHHE.

1.2. 3agaum JMCHHUILIMHDBI
3amaun Kypca: pa3BHTh y CTyAeHTa l-ro Kypca TOHHMMaHWE OOIIMX MPUYUHHO-CIIEICTBEHHBIX
CBA3eH B IIMPOKOH OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMWS; HA Pa3JIMYHBIX MaTeMaTHUYCCKHX
3a/lauax BBECTH B KPYT WJICH U METOMOB, MIUPOKO PACTIPOCTPAHECHHBIX CETOMHS B MPHIIOKEHUIX
MaTeMaTHUKH K (PU3UKe, TEXHUKE B HEKOTOPBIM JAPYTUM OOJIACTSIM.

2. MecTo nucumMiuiaibl B cTpykrype OOII

Jucuumummbaa  «MaTeMaTH4ecKue OCHOBBI  €CTECTBEHHO-HAy4yHOro  00pa3oBaHUs»
(b1.B.[1B.6.2) oTHOCHTCSI K BapUaTHBHOI YacTH AMCUMIUTHH 1O BeIOOpY. Kypc mpencrasisier
co00l1 CcaMOCTOATENbHYIO JTUCLUILUIMHY, CIOCOOCTBYIOLIYIO Ppa3BUTHIO HPo¢eCcCHOHAIbHON
KyaeTypbl. [l yCcBOEHHMS Kypca CTYAEHTBl IOJDKHBI XOpOLIO 3HaTb M yMETh IPHUMEHATH
AIIEMEHTAapHYI0 MaTeMaTuKy, 3HaTh CBOMCTBAa U IpaMKH OCHOBHBIX 3JEMEHTAPHBIX (YHKIIHH,
OCHOBBI MaT€MaTHYEeCKOTro aHaiu3a U AupdepeHnanbHOro HCUUCICHUS U3 Kypca MaTeMaTHKH
cpennedt mkonbl. Kypc «Maremarnueckre OCHOBBI €CTECTBEHHO-HAyYHOTO 0Opa3oBaHMs»
COCTaBJIIET CTYNEHb HENPEPHIBHON MaTeMaTU4eCKOM IMOATOTOBKM ISl YCIIEIIHOTO OCBOEHHS
MPUKIAJHBIX JUCHUIUIMH [0 CHEUUAIbHOCTH «DJIEKTPOHMKA M HAHO3JEKTpoHHuKa». Kypc
NpU3BaH JaTh CTYIEHTaM MaTeMaTHYeCKUi ammapar, KOTOpbIi OyleT MCIOIb30BaThCs B
JTaTbHEUIIEM TPU W3YYCHHUH JUCIUIUTHH 0a30Boro Iukia «Pusnkay, «TeopeTndeckrue OCHOBBI
ANIEKTPOTEXHUKM», «HaHOo2nekTpoHuKa» W Jp., B y4eOHO-HCCIEeIOBATEIIbCKOW W HAy4yHO-
HCCIeIoBaTeIbCKON paboTe, TO3BOJIMT MPEOAONETh pa3HUIy B pPA3IMYHBIX MPUHIUIAX
MIOCTPOCHUSI U B CHUCTEME MCIOJIb3YeMbIX 0003HAUYEHUH, MOHATUNA U ONpEeeNICHUH, TOMOXKET B
pEIIeHNH 3a]1ad ¥ YCBOCHHUH JIEKIIMOHHOT'O MaTepHasia MPUKIaJHbIX JUCLIUTLINH.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOCHUS AU CHHUILINHBI

[Iponecc wu3ydeHHss AUCUMILIMHBI HampaBieH Ha (OPMUPOBaHUE CIEAYIOIINX
KOMITETCHIUI:

— OIIK-1 cnocoGHOCTh MPEeACTaBIATh aJ€KBATHYIO COBPEMEHHOMY YpPOBHIO 3HAHUU
Hay4YHYI0 KapTUHY MHpa Ha OCHOBE 3HAHHUS OCHOBHBIX IIOJIOKEHUH, 3aKOHOB M METO/OB
€CTECTBEHHBIX HAyK U MAaTeMaTUKH;

— OIIK-2 crnocoOHOCTh BBISBIATH €CTECTBEHHOHAYYHYIO CYHNTHOCTH TIPOOIIEM,
BO3HUKAIOIIMX B XOA€ NPOPECCHOHAIBHONW JIEATENbHOCTH, MNPUBIEKAaTh Ui WX PpPELICHUS
COOTBETCTBYIOIIHH (PU3NKO-MaTeMaTHUECKUil armapar.

B pesynbrare u3ydeHust AUCHUIUIAHBI CTYICHT JTODKEH:

3name: Ha ypoBHE TPEICTABICHHS aJCKBATHYI) COBPEMEHHOMY YPOBHIO 3HAHHUI HAYYHYIO
kaptuny mupa (OITK-1);

OCHOBHBIC OIPE/ICIICHNSI M MOHSTHS 3JIEMEHTAPHONW MAaTeMATHKH, aHAJUTHYECKOW TCOMETPHUH,
BEKTOPHOTO aHaJIN3a, TCOPUH KOMIUICKCHBIX YHCEN, TEOpHH (QYHKIUH, AuddepeHInaIsHOro
WCUKCIICHHS], BO3MOXHBIE HX CBS3M M TPHJIOKEHHUS B JPYrHX OOJACTSIX MATEMAaTHYSCKOTO
3HAHUS U TUCHUIUIMHAX €CTECTBEHHOHAYYHOro cojepxkanus (OIMK-2);

Ymems. 3amaBath BONpOCH O MNPOYMTAHHOM Marepuaje, O IpPHU3HAKAX HAOIIOAAaeMbIX
SIBIICHUM, JleJlaTh BBIBOABI II0 MOJEISAM HAy4HBIX MCCIENOBAaHUM, ONUPAsCh HAa  3HAHUA
OCHOBHBIX MOJIOKCHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HayK u MaremaTuku (OITK-1);

CornacosaHa Ha noprtane N2 8103



pemaTh CUCTEMBI IBYX U TPEX JIMHEWHBIX YPAaBHEHUH, peliaTh HEPABEHCTBA, CTPOUTH rpaduKu
3JIEeMEHTapHBIX (YHKIUI W ONHMCHIBATh IUIOCKHME OOJIACTH, ONEPUPOBATH C 3JIEMEHTAPHBIMU
(GYHKIUSAMY, KOMIUIGKCHBIMU T€PEMEHHBIMU; MPUMEHSITh MPOU3BOJHBICE K HCCIIECIOBAHUIO
(GyHKIMI; IPUMEHATh MAaTeMaTUYECKUE METOJbI JUIsl peIeHHs MPAaKTUYECKUX 33/a4d B JIPYTHX
00JacTsIX MaTeMaTHYeCKOr0 3HAHUS U AUCIUIUIMHAX eCTeCTBEHHOHayuyHOTro conepkanus (OITK-
2);

Bnaoems: 3HaHUSIMU OCHOBHBIX IIOJIO)KEHMM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK M
marematuku (OITK-1);

(U3MKO-MaTEMAaTUYECKUM aIllapaToM JUIsI MaTeMaTHYECKOTO aHalln3a IMOCTABJICHHOW 3a/ladyu
WCCJEIOBAaHUSI M HABbIKAMU €ro MpPHUMEHEHUs B JIpYrHMX O00JacTaX | JUCIHUILTHHAX
ecTecTBeHHOHay4YHOTO coaepkanus (OITK-2);

4. O0beM AUCHMIIMHBI M BUABI Y4eOHOH padoThI
OOwmast TpynoeMKOCTh AMCLUIUIMHBI COCTABISAET _ 2  3aYeTHBIX E€AMHUIBI U IPEICTaBICHA B

tabnure 4.1.
Tabnuua 4.1 — TpynoeMKOCTh JUCIUILTUHBI
No Bunaer yaeOHOI nesTeNbHOCTH 1 cemectp Bcero Enununel
1 |Jlexuuu 18 18 4acoB
2 | IIpakTuyeckue 3aHATHS 18 18 4acoB
3 | Bcero ayauTopHbIX 3aHATHI 36 36 4acoB
4 | /3 HUX B MHTEPAKTHUBHOU (opme 36 36 4acoB
5 |CamoctosTenbHas pabora 36 36 9acoB
6 | Bcero (0e3 sk3ameHa) 72 72 9acoB
7 | OGmast TpyI0€MKOCTh 72 72 4acoB
2 2 3.E

5. Conep:xxaHue TUCUMILTHHBI

5.1. Pa3nens! AMCHUILIMHBI H BUABLI 3aHATHH
Pazenbl qUCIMIUIMHBI M BUBI 3aHATHH IPUBEACHBI B Ta0uIe 5.1.
Tabmmia 5.1 — Pasgens! JUCHUIUIMHEGBI U BUABI 3aHATHI

[Ipaxt | Camo- | Beero
dopmupy-
u4ec- | CTOSI- | 4acoB
Jlek- €MBbIe
Ne | HasBanus pa3zenoB JUCHUILINHBI kue | tenb- | (0e3
180707 KOMIICTEH-
3aHs- | Has | 9JK3a-
UH
TS | paboral MeHa)
1 |O6o6maromye (CKBO3HBIE) MTOHSITHS. 4 4 6 14 OIIK-1,
OIIK-2
2 | OcHOBHBIC TIPEIMETHBIC 3HAHMSI. 2 2 6 10 | OIIK-1,
TouHble HayKu: PU3UKA U XUMUSL. OIIK-2
buonoruueckue HayKku.
['eonornveckre U acTPOHOMHUYECKUE
HayKH.
3 | THXUHUPHWHT, TEXHOJIOTHUU U 2 4 12 18 | OIIK-1,
IIPUKJIAIHBIE HAYKH. OIIK-2
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4 | DneMeHTHl IpUKIagHOW MaremaTuku. 10 8 12 30

OIIK-1,
OIIK-2

5.2. Conepxxanue pa3ieioB JMCUMILIAHBI (110 JIEKIUSM)
ConeprkaHue pas3iesaoB TUCIUILIKH (10 JISKIUSIM) IPUBEICHO B Tabnuiie 5.2.
Tabnuma 5.2 - Comepxanue pa3aesioB TUCIUTUIHH (TI0 JICKITUSIM)

Ne | Ha3Banus paznenoB

Coneprkanue pa3enoB JUCHUILIAHBI 1O
JEKIUAM

Tpyn
OCMK

OCThb

(dac.)

dopmup
yEMBIE

KOMITEeTe
HIIUU

1 cemectp

1. |O6obmatomnue
(CKBO3HBIC)
IIOHATUA

Beenenue. 3akonomepHocTH. [IpuunnHO-
CIIEJICTBEHHas CBA3b (SIBIEeHME, IPUUNHA,
HabroaeMasi 3aKOHOMEPHOCTbD,
HKCIIEpUMEHTAJIbHAS IPOBEPKA; KOPPEIALHS;
IIPOrHo3MpoBaHue). MaciiTa0,
HPONOPLHUOHATBHOCT U MOPSAO0K BEJIUYHH.
CucreMbl 1 MOJENH CUCTEM. DHEPIHsl U
MaTepHsi: HOTOKH, IIUKJIbI U 3aKOHBI
coxpanenusi. CTpykTypa u GyHKITUS.
CTaOuIbHOCTH U U3MEHEHHE. MupoBble
KOHCTAHTBI «ITH» U «€» B OCHOBHBIX 3aKOHAX
¢bu3uk 1 HGU3NOTOTHH.

OIIK-1,
OIIK-2

1. |O06oOwaromme
(CKBO3HBIE)
MOHATUSL

OO030p  COBpPEMEHHBIX  MaTeMaTHYEeCKHX
naketoB. @OyHKIMOHaNbHAasg 3aBHCHUMOCTb.
[TonsiTHE (QYHKIMOHATBHOM 3aBUCUMOCTH B
MareMaruke © (Qu3uKe. 3amgadyd, CTOSIIHNE
nepea  uccienopareneM. Maremarudeckoe
MOJICIMPOBaHME. Tallbl MaTeMaTUYECKOrO
MOZIETUPOBAHUSA. OMIMpHUecKas Qopmyrna.
3ajaud MHTEPNONIALMA W HKCTPANOJIALHUH.
3amauy anmpoKCHUMAIUH.

OIlIK-1,
OIIK-2

2. | OcHoBHBIE
MIpeIMETHBIC
3HAHUSA

Tounble Hayku ((HpU3UKA U XUMUS):

Marepus u ee B3auMOJECHCTBHE.
(Mcnonb3oBaTh MaTeMaTHYECKHE
IIPEJICTABICHUSI B IOIEPIKKY YTBEPKACHMS,
YTO aTOMBI, @ IOATOMY M Macca COXPaHsITCA
BO BpeMsl XUMUUECKOH peakiun). J{BuxkeHue
U CTaTHKa: CUja U B3aUMOJECICTBHE.
Oneprus. BonHbl 1 X NpuMeHeHHE B
TEXHOJIOTHSIX TIepeauyu HHPOPMAITIH.
buonornueckue Hayku: OT MOJIEKYIN 10
OpPraHU3MOB: CTPYKTYPBI M ITPOLIECCHI.
DKOCUCTEMBI: B3aUMOJIEUCTBHUS, SHEPTUS U
nrHaMuka. HaclecTBeHHOCTD:
HacJIeJOBaHHE U U3MEHYMBOCTh IPU3HAKOB.
buonornueckas 3BOOLKA: EAUHCTBO U
pazHooOpa3ue. ['eonoruveckue u
aCTPOHOMUYECKUE HAYKHU:

OIlIK-1,
OIIK-2
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Poxbs 3emiin Bo Beenennoi. CucteMsl 3eMIIH.

3eMIIs 1 YelloBeuccKas ACATCIIBHOCTD.

3. | HXUHUPHHT,
TEXHOJIOTUH U
MIPUKIIATHBIC HAYKU

WHXUHUPUHT, TEXHOJIOTUU U IPUKIAHbIE
Hayku: MHXeHepHOEe MPOEKTUPOBAHUE.
IToctaHoBKa 3a1a4, co3IaHuE U
HCIIOJB30BaHNE MaTeMaTHYCCKUX U
KOMIIBIOTEPHBIX Moaenen. IinanupoBanue u
MPOBEJICHUE UCCIIEAOBAaHUNA. AHAIN3 U
MHTEpIpeTanus JaHHbIX. Mcrnons3oBanue
MaTeMaTHYECKOTO MBIIIJICHHS U
BBIYMCIIUTENBHBIX onepauuid. Hayunas
WHTEpIIpETaus pe3yJIbTaToB U MPOCKTHAs
JIESITENBHOCTh. YMEHUE apryMEHTUPOBATh Ha
ocHoBe umeromuxcs ¢akroB. [lomyuenue,
OLICHKA U IIpaBUWJIbHAS Tepeaada
uHdopmaruu. CBsI3b MKy HHKEHEPHUEH,
TEXHOJIOTUSIMU, ECTECTBEHHBIMU HAyKaMU U
00111ECTBOM.

OIlIK-1,
OIIK-2

4, | DaeMeHThI
MPUKIATHON
MareMaTUKH

Koopnunarel. PaccTossHus 1 yribl,
BbIpaKCHHbIE B KoopAMHaTax. /lekaproBa
cucrema koopauHar. [lonspaas cucrema
koopauHar. [I[puMeHeHne NoasIpHON CUCTEMBI
koopauHar. [ paduueckoe nzobpakeHue
byHKIMH. YpaBHEHHUE MIPSIMOH JIMHHH.
[Tpumeps! TpssMOI NPONOPLIMOHATIBHOCTH B
IIPUKJIAIHBIX 3a1a4ax. JInHeHbIe
buznyecKre 3aKOHBI.

OIlIK-1,
OIIK-2

4, | DaeMeHThl
MPUKJIATHON
MareMaTUKH

OOparHas IpoNOPIHOHAIBHOCTD U
runepbona. [Ipumepsr oOpaTHOi
IPONOPLMOHAIBHOCTH B 00JaCTAX
ecTecTBeHHOHay4Horo 3HaHus. [lapabomna.
IIpuMeps! KBaipaTUYHON 3aBUCUMOCTH B
00JacTAX €CTECTBEHHOHAYYHOT'O 3HAHUSI.
Obparnas gynkus. ['paduku
B3anMo0OpaTHbIX (pyHKIM. [TokazarenpHbIE
GbyHKIMH. DKCIIOHEHIIMAIbHAS 3aBUCUMOCTb.
®dusnueckue npumepsl. Jlorapupmudeckas
bynkuus. [Ipumeps! torapudmudeckux
3aBUCUMOCTEN B €CTECTBEHHBIX HayKaXx.
Tpuronomerpuueckue U oOpaTHble
TpuroHomerpuueckue GpyHkuu. [Ipumepst
YKa3aHHBIX 3aBUCHUMOCTEHN B NPUKJIaJIHbBIX
3amaqax. [lapamerpudeckoe 3agaHue JIMHAMN.
IIpumeHeHne napaMeTpu4eCcKux JIMHUN B
IPUKIIAJHBIX 3a7a4ax. ['unepbonuueckue
¢bynkuun. [IpumeHeHne B MPUKIaTHBIX
3a/1a4ax.

OIlIK-1,
OIIK-2
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4, | DaeMeHThl BexkTopsl. JIunelinbie 1eCTBUS HAL 2 |OIIK-1,

MIPUKIIATHOM BekTopamu. Hekotopsie ¢pusndeckue OIIK-2
MaTeMaTHKH NPUIIOKEHUS BEKTOPHOM anreOpsl. [TonsaTue
TeH3opa. [IpuMeHeHne TeH30pHOTo aHaIN3A.
4, | DaeMeHThl KoMmuiekcHble yncia 1 IeWCTBUS HAl HUMU. 2 |OIIK-1,
MIPUKJIATHOM AnreOpanueckasi, TPHTOHOMETpUYECKast U OIIK-2
MaTeMaTHKH HoKa3aTeabHas POPMBI 3aIUCH KOMIUICKCHBIX

yucen. M3sneuenne kopHs. Bo3senenue
KOMIUIEKCHOI'O YHCJIa B CTEIIEHb.
HpI/IMeHeHI/Ie KOMIIJIEKCHBIX YHCECJI B

ANEKTPOTEXHUKE.

4. | DneMeHThI [Tonstue npousBoaHoi. Tabmuia 2 | OIIK-1,
MIPUKJIATHON pou3BOAHbIX. [Ipon3BogHAs OT CyMMBI, OIIK-2
MaTeMaTUKU npousBeeHus, yacTHoro. [TonsTue

muddepernmana pyakuuu. [punoxenus
MPOU3BOTHOMN K UCCIIETOBAHUIO (DYHKITHH.
dusnveckre U TeOMETPHUCCKUE PUIIOKECHHSI
IIPOU3BOIHOM.

Hroro 18

5.3. Pa3zesibl AUCHUILUIMHBI U MEKIUCHUITHHAPHBIE CBS3M C 00ecIeYrBAIOIIMMHU
(MpeabIAYIMMK) ¥ 00ecTieYnBaeMbIMU (TOCJIETY IOIMMH) TACHUTLTHHAMEA
Paznmensl AMCHMIIMHBI M MEXKIUCIMIUIMHAPHBIE CBSI3W C  00CCICUUBAIOIIMMHU
(mpenpaymumMu) W oOecredyuBaeMbIMU  (ITOCTAEAYIOMUMH) JUCIUIUIMHAMHM TIPEACTABICHBI B

tabmuie 5.3.
Tabnuna 5.3 - Pazjaenpl AMCIUTUIMHBI 1 MEXIUCITUTUIMHAPHBIE CBS3H
Haumenosanue Ne paznenoB naHHO# nUCUUTUIMHBI U3 Tabm.5.1,
o0ecneynBacMBIX JUTSI KOTOPBIX HEOOXOIMMO M3y4eHHE 00€CIIeUHBAIOIINX
o/ (TToCHeNyroIHMX ) (mpeaplayIyX) 1 00€CTIeYNBAEMBIX (TTOCIETYIOIINX )
JUACITUILINH JACITUILINH
1| 2 | 3| 4| |
Hocaenyromme TMCUUNIMHBI
1. | Maremaruka + + + +
2. | dusuka + + + +
3. | Xumus + + + +
4. | UndopmanmoHHble + + + +
TEXHOJIOTUH
5. | Ilpuknannas + + + +
nHpopmaTrka
6. du3nyeckrue OCHOBEI + + + +
TEXHUYECKOTO U
€CTEeCTBEHHOHAYYHOTO
o0pa3oBaHUS
7. | Teopernueckue OCHOBBI + + + +
AIIEKTPOTEXHUKH
8. | HanoanexrpoHuka + + + +
9. | KBanroBas MexaHHKa + + + +
10. | TBepmorenbHas + + + +
IEKTPOHUKA
11. | [Tudposas 06paboTKa + + + +
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CHI'HAJIOB

12. | KBanToBas u
OITHYECKas
AIIEKTPOHHKA

5.4. CoorBeTcTBHE KOMIIETEHIIU, GOPMHUPYEMBIX NIPU U3YYEeHUH TUCHUTIINHBI,
M BHJIOB 3aHATHI

CooTBeTcTBUE KOMIIETEHIIMH, (HOPMUPYEMBIX MNpPU U3yYEHUH IUCLMIUIUHBI, ¥ BHUIOB
3aHITHIA MIPEICTABICHO B Tabuie 5.4
Tabmuua 5. 4 — CooTBeTCTBHE KOMIETEHIIMN U BUAOB 3aHATUN, POPMUPYEMBIX NIPU U3yYECHUH

TUCITUTUTAHBI
Bune! zagsatuit
Komnieren o
LHH [pakTyec- K CaMOCTOSTENb OpMbI KOHTPOIIA
Jleknuu
KM€ 3aHATHsSI | Has pabora
OIIK-1 + + + JlomamiHee 3ajanue,
KOHCIIEKT, TecT, pedepar,
WHTEJJICKT-KapThI, 3a9eT
OIIK-2 + + + JlomaliiHee 3aaHue,
KOHCIIEKT, TeCT, pedepar,
WHTEJUICKT-KapThl, 3a4eT

6. UnTepakTHBHBIE MeTOABLI U (OPMBI OPraHU3ALHUN 00yUYEeHH S

TexHOIOruM MHTEPAKTUBHOTO OOy4YyeHHs NpH pasHbIX (opMmax 3aHATUI

NpUBeeHbI B Tabmuie 6.1

B Yacax

Tabnmuna 6.1 — TexHOIOrMM HHTEPAKTUBHOTO 00YYEeHHUs IPU Pa3HbIX (GOpMax 3aHATUH B yacax

HNuTepakTus-
WNHTepakTUBHBIE |HBIC MPAKTH-
Mertonsl P p Bcero
JEKUUU YecKue
3aHATUSA
[Ipe3enTranuu ¢ UCHOIB30BAHUEM 18 18
pa3IaTOYHBIX MaTEPUAJIOB,
CIANI0B, MYJIETUMEIUITHBIE
MPE3CHTAITUH C O0CYXKICHUEM
CocraBrieHre UHTEIUICKT-KapT 10 10
UccnenoBarensckuii METOT
Tectol
Hroro 18 18 36
7. JIaGopaTopHBIH NPAKTHKYM
He npenycmorpeno PYII
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8. IIpakTHYeckue 3aHATUA

Coneprxanue mpakTHYECKUX paboT mpuBeaeHo B TabuIe 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

O06o061aroue
(CKBO3HBIE)
[IOHATHUSA

[Monsitre pynkuuu. O6nacTh onpeaeaeHus u
o0rnactpb 3HaueHu pynkiuu. [lonstue rpaduxa
¢bynkiun. Jluneitnas gynkuus. [psmas
MPONOPLMOHAIBHOCTH B 3aJa4ax
€CTECTBEHHOHAYYHOTO COAEpPKaHUS.
JluneitHble pu3NYECKUE 3aKOHBI.

OIIK-1,
OIIK-2

O06o0maromye
(CKBO3HBIE)
ITOHSATHS

DnemMeHTapHOe ucciaeoBaHue PyHKIUH.
YeTHOCTh U HEYETHOCTD, IEPUOJUYHOCTD.
OOparHas npoNoOpLUUOHATIBHOCTD B 3aa4ax
€CTECTBEHHOHAYYHOI'O COACP KAHUS.
KBagparuuHble 3aBHCHMOCTHU B €CTECTBEHHBIX
HayKax. CTeneHHble 3aBUCUMOCTH.
[Toka3arenbHble U JOrapupMHUUECKUe
3aBUCHUMOCTH B 33]1a4aX €CTECTBEHHOHAYYHOI'O
cofiepkKaHus. TpUrOHOMETpHUYECKUE
3aBUCUMOCTH B €CTECTBEHHBIX Haykax. [lepexon
K HOJISIPHBIM KOOpAMHATaM. JIMHUM BTOPOTro
nopsaka. OnucaHue mWIOCKUX obJacTell B
JICKapTOBBIX U MOJISPHBIX KOOPIUHATAX.
PusnuecKue IpPUIOKECHHUS.

OIIK-1,
OIIK-2

OIEMEHTHI
MIPUKIIAHON
MaTeMaTHKH

OcHOBBI BeKTOpHO anreOpsbl. JInHeliHbIe
onepanuu Haja BekropaMu. [lonaTue
BEKTOPHOTO 0a3uca 1 KOOpIMHAT BEKTOpa.
CxansgpHO€E MPOU3BENCHNUE BEKTOPOB U €TI0
IIPWIOKEHUs. BEKTOpHOE U CMEIlIaHHOE
IIPOU3BEIEHNE BEKTOPOB U UX MPHIIOKEHUS.

OIIK-1,
OIIK-2

OJIEMEHTEI
MIPUKIIAJTHON
MaTeMAaTHKHU

KomiuiekcHbIe yncia 1 AeCTBUAA Hal HUMU.
Anrebpandeckasi, TPUTOHOMETPUYECKas U
nokasaresibHas (OPMBI 3aITUCH KOMILIEKCHBIX
yucen. M3Bneuenue kopus. Bo3senenue
KOMIUIEKCHOTO YHCJIa B CTeTNeHb. [I[puMeHeHne
KOMIIJICKCHBIX YHUCCJII B BHGKTpOTeXHI/IKe.

OIIK-1,
OIIK-2

DJIeMEHTEI
MPUKIIATHON
MaTeMaTUKHU

ITonstue nmpoussonHou. IIponssonHas or
CYMMBI, IPOU3BEICHNUE YACTHOTO. TexXHuKa
OTBICKaHMs POU3BOAHBIX. [Ipon3BonHas
cioxuoi ¢pyukuu. Juddepenuan u ero
IPUIIOKEHUSL.

OIIK-1,
OIIK-2
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4, |DieMeHThI [TpumeHeHre MPOU3BOAHBIX K UCCIICTOBAHHUIO 2 OIIK-1,
IPUKJIaTHOU ¢byHkImit Ha sxkcTpemyM. [IpakTuueckue 3amaun OIIK-2
MaTeMAaTHKH Ha HaXOXXJIEeHHE HAaUOOIBIINX U HAUMEHBIINX

3HaueHUH BemunH. OU3ndecKue U
TEOMETPUUYECKUE TIPHIIOKEHHUS POU3BOTHOM.
Hroro 18

Bune:

CaMOCTOSITEIHHOM  paboTHI,

9. CamocTtosiTe/ibHasA padoTa

npeacTaBiaeHsl B Tadbnuie 9.1.
Tabmuna 9.1 - Buasl caMmocTosTENHHOM PabOThI, TPYIOEMKOCTh U (DOPMUPYEMBIE KOMITETCHITMH

TPYAOEMKOCTh U (OpMHUpPYEeMble KOMIIETEHIIUU

T
Haszpanus Buasl camocTosiTenbHOM €MBbIE
No OCTb DopMBbI KOHTPOJISI
pasnenon paboTsI KOMITETEH
U
(uac.) H
1 cemecTp

1. | O6o6maromue |[TomGop u uTeHUE IUTEPATYPHI 6 |OIIK-1, |KoHcnoekr, nomalrHee
(CKBO3HBIE) o TeMe pedepara. OIIK-2 3a/J1aHue, TECT,
MTOHSTHUSA [IpopaboTka JIEKITMOHHOTO pedepar, uHTEIIIEKT-

Marepuana. Kapra.

2. | OcHOBHBIE [Ton6op u urenue nuteparypel | 6 | OIIK-1, | Koncmekt, pedepar,
IpeaIMeTHbIe | IO TeMe pedepara. OIlIK-2 HMHTEJUIEKT-KapTa.
3HaHUS IIpopaboTka JEeKIIMOHHOTO

Marepuaia.

3. |Wmxunumpunr, |Hammcanue pedepara. 6 |OIIK-1, | Pedepar, uaremnexr-
texHonoruu u | [IpopaboTka IEeKIIMOHHOTO OIIK-2 Kapra.
NpUKIAJHbIE  MaTepuaa.

HayK{

4. | DneMeHTs ®opmyiel Ditniepa. OCHOBHBIE 6 |OIIK-1, Koncnekrt, nomaitee
NPUKIATHON | TPaHCLEHJACHTHbIE (PYHKIIUU. OIIK-2 3aJlaHue, TeCT,
MaTeMaTUKU ®opmyna Myaspa. WHTEJJIEKT-KapTa.

CMelIagHble 3a0a4H.
IIpopaboTka JEeKIIMOHHOTO
Marepuala.

4. |DaeMeHTHI HHTepBaabl MOHOTOHHOCTH 6 |OIIK-1, Koncnexr, nomamzee
MIPUKJIATHOMN (byHKIMH. DKCTpEeMyM OIIK-2 3aJaHue, TECT,
MaTeMaTUKU ¢yHkuu. Beimyknocts u MHTEJJIEKT-KapTa.

BOTHYTOCTb KPUBOH, TOYKH
nepernda. AHaJIUTUYECKOE
ucclieloBaHue QYHKIIMH U
noctpoeHue rpaduka
(YHKIMH TIPH TIOMOIIA
MaTeMaTU4eCcKOro MaKeTa.
6 14 [ToaroToBKa K 3a4eTy 6 |OIIK-1, |3auer
OIIK-2
Htoro 36

CornacoeaHa Ha noptane N2 8103
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10. KypcoBas pa6ora
He npenycmorpeno PYII

11. PeliTuHroBasi cucreMa JJ1si OEHKH YCIIeBAEMOCTH CTY/IeHTOB
CemecTpoBas OasibHas pacKJiaJika 1Mo JUCIUIUIMHE NpuBeaeHa B Tadmmie 11.1.

11.1. baniabHbIe OLIEHKH /ISl 3JIEMEHTOB KOHTPOJIS
Tabmuua 11.1 — banbHble OIIEHKH A 2IEMEHTOB KOHTPOJIS

OyeMeHTHl yueOHOH MaxkcruManbHbIH MakcuManbHbIN Oa MakcuManbHbIN
JIESITEIbHOCTH 6amn Ha 1-10 KT ¢ 3a mepuoa Mexay 1-i 6amn mexay Bropoit | Beero
Hayaja ceMecTpa KT u 2-1 KT KT u Ha xoHel 3a
ceMmecTpa cemMecTp
TectupoBanue 14 16 30 30
WHTennekr-kapThl 20 20 20
Pedepar 20 20 20
Crnaga sk3aMeHa (MakKCHMyM) 30
HTOoro MakcUMyM 3a MepHOLL: 14 56 70 100

PeliTuHT BbICTaBIIsIETCA MTOJHOCTHIO, €CJIM padoTa caHa B YCTaHOBIEHHBIN Cpok; 50%
peiTHHIa BBICTABISIETCS IPU HAPYIIEHUH CpoKa. 3a OoJiee MO3/IHIO cAady 3a/laHuil peHTHHT He
CTaBHUTCA.

OneHka «3a4TeHO0» BBICTABIIAETCS JINOO O pe3ylibTaTaM CEMECTPOBOI0 peHTHHIa, 100
0 OTBETY Ha 3a4ere.

11.2. ITepecyeT 6a/1JI0B B OLICHKH 32 KOHTPOJIbHBIC TOYKH
[lepecdeT OanIoOB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MPEACTaBIeH B Tabmumie 11.2.
Tabmuna 11. 2 — IlepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

bannbl Ha 1aTy KOHTPOIBLHON TOYKHU Orenka

> 90% ot MakcuMaNbHOM cyMMbI OasutoB Ha aaty KT 5

Ot 70% no 89% ot MmakcuManbHON cyMMBbI OaiioB Ha nary KT

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

< 60% ot MakcumanbHOU cyMMBbI OasutoB Ha aaty KT

11.3. IlepecyeTr cymMmMBbI 62/1JI0B B TPAAUIIHOHHYI0O M MEKIYHAPOIHYI0 OLIEHKY
[Tepecuer cymmbl 6a/IOB B TPAIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY MpEACTaBlICH B
tabmue 11.3.
Ta6muna 11. 3 — [lepecueT cymmBbl 6AJUIOB B TPAJAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosast cymma 6aios,
Ornenka (I'OC) YYUTHIBACT YCTICITHO Onenka (ECTS)
CIIaHHBIN 3K3aMEH

5 (oTIM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouensn xoporio)
4 (xopomio) (3a4TeHO) 75-84 C (xoporo)
70-74
D (ynoBnerBopuTeabHO)
3 (Y1OBIETBOPUTEINILHO) 65 - 69
(3auTeHo) 60 - 64 E (mocpencTBenHo)

2 (HEeyOBJIETBOPUTEIIBHO)

Hwxe 60 6amios F (meynoBneTBOpHUTENBHO)
(He 3a4TeHO)

11
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12. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecnedeHne TUCHUIIIMHBI
12.1. OcHoBHas JuTEpaTypa

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

2. bepman I'H. COopHUK 3a/1a4 IO KypCy MaTeMaTu4ecKoro aHajiu3a [ DIeKTpoHHbIH pecypc]:
yaeOHoe mocodue. — DnekTpoH. maH. — CII6.: JIanp, 2016. — 492 ¢. — Pexum jgocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHa.

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

4. TIpomkun C.C. Maremaruka Jyis pemeHus pu3ndeckux 3aaa4 [ DIeKTpOoHHBIN pecypc] :
yuebHoe mocobue. — DnekrpoH. qaH. — CII6.: Jlans, 2014. — 384 c. — Pexum nocrymna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

5. VHTeIeKT-KapTa: TEXHOIOT s H300pakeHusT MHPopMaIK [ DIEKTPOHHBIN pecypc] :
yaeOHoe nmocobwue / JIyruna H.D.—2012.-21c. — Pexxum nocrymna:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179

6. Ilpuknaanas undopmaruka: Metoguueckue yka3aHus 1Mo caMOCTOSTENbHOM paboTe st
ctynenToB Harpasienus 210100.62 — "Dnexrponnka u HanodnekTponuka" / llangapos E. C.
—2013. — 14 c. — Pexxum moctyna: https://edu.tusur.ru/training/publications/4076

12.2. lonmosiHuTEIbHAS JJUTEPATYPA

1. Beicmas MaTemaTuka i HaUWHAIOMUX (PU3HKOB U TeXHUKOB [TekcT]: HayyHoe u3nanue /
4. b. 3enpnosuy, M. M. frnom; (M.), UacTUTYT Teopetnyeckoit pusuku um. JI.JI. Jlannay. —
M.: [6.1.], 1982. - 510 c. (12K3.)

2. DJeMeHTHI MPUKJIATHON MaTeMaTuku: Ydueonoe nocooue / 5. b. 3empnosuy, A. JI. Mbimkuc.
— 4-¢ w3n., crepeotun. — CII06. : JIaus, 2002. — 592 c. (5 3K3.)

12.3. Y4eOHO-MeTONMUYECKHE TTOCOOUS 1 TPedyeMoe NMPorpaMMHoOe odecriedeHue

Ilpakmuueckue 3anamus nPOBOOAMCA NO YHEOHBIM NOCOOUAM:

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

2. bepman ["'H. C60opHHK 33724 M0 KypCy MaTeMaTU4eCcKOro aHaiu3a [ DIeKTPOHHBIN pecypc] :
yaeOHoe nmocobue. — InexrpoH. gaH. — CII6.: Jlanp, 2016. — 492 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

3. Tlpomkwr C.C. MaTtemaruka i peleHus: GU3HIeCKuX 3a1a4 [ DIeKTPOHHBIH pecypc] :
yueOHoe nmocobue. — DnekrpoH. qaH. — CII6.: Jlans, 2014. — 384 c. — Pexwum noctyna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

4. AntonoB B.M. DnemeHTapHas mMareMaTruka Jjis IEPBOKYpPCHUKA [ DIEKTPOHHEIN pecypc] :
yaeoHoe nocodbue / B.1. Aaronos, ®.U. Koneneuu. — Dnekrpon. nan. — CII6. : Jlans,
2013. — 102 c. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3arJ. ¢ 3KpaHa.
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http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179
http://edu.tusur.ru/training/publications/2277

Tecmosgsle 3a0anusn npugedeHsl 8 Kajicoom U3 cieoyiouiux y4eOHvlx nocooui:

1. Dnemenrapuble QpyHKIMH U uX rpaduku: YueoHoe mocobue / 'punimon WM. 3., I'puammon
S1. C.—=2011. =52 ¢. — Pexum moctyna: http://edu.tusur.ru/training/publications/2277

2. Bepman I'H. C60pHUK 3a/1a4 [0 KypCy MareMaTH4eckoro aHaimnsa [DIeKTpoHHbIH pecypc]:
yae6Hoe nocobue. — nekrpoH. nan. — CII6.: Jlaup, 2016. — 492 ¢. — Pexum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3aru. ¢ skpaHa.

3. Ilpomkun C.C.Maremaruka s peleHns Gpu3nieckux 3a1ad [DIeKTpoHHBIH pecypc]:
yueGHoe nocobue. — DnextpoH. nad. — CII6.: Jlans, 2014. — 384 ¢. — Pexwum poctyna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpana.

4. Antonos B.W. DiemeHnTtapHas MareMaruka JUis IEpBOKYPCHHUKA [ DIEKTPOHHBIH pecypc]:
yuebHoe nmocobue / B.U. Autonos, ®.U. Konenesud. — DnektpoH. fjaH. — CII6.: Jlans,
2013. — 102 ¢. — Pexxum goctymna: http://e.lanbook.com/books/element.php?pll_id=5701
— 3aru1. ¢ 3KpaHa.

IIporpammHuoe obecrieuenne

Cucrema qucranuuonaoro oopaszosanuss MOODLE nis conpoBoxaeHus
CaMOCTOATENILHON paboThI CTYACHTOB (METOAMYECKHE MaTepPHaIbl: TEKCTOBBIE, ayu0 U
Bueo(aiIbl, MHIUBH/yalbHbIE 3aJJaHuUsL, TeCTHI U T.1.); Mathcad; Advanced Grapher;
ConceptDraw Mind Map 8 http://www.conceptdraw.com/ ; OpenOffice.

12.4. Ba3pl JaHHBIX, HHYOPMALHOHHO CIIPABOYHbIC H NIOHCKOBbIE CHCTEMBI

CchUIKH ¢ caiiTa Kadephbl Ha MaTeMaTHdeCKHe Pecypehl i OH-JIAHH TPEHAKEPHI;

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

Hayuno-o6pa3oBarensusiit nopran TYCYPa: https://edu.tusur.ru/
DnexrponHo-6uOMMoTeuHas cucrema «Jlanb», moctyn no IP-agpecam TYCVPa, axpec
Juist paGoThl: http:/e.lanbook.com/

e Tlouckossie cucremsl Google, Yandex

13. MarepuajiLuo-TexnuriecKkoe odecneIeHne JHCHHITHHLI
Bo3MOXHOCTE paGoTarTh B KOMIBIOTEPHOM KJIacCe M3 pacyéra OJMH KOMIIBIOTEp Ha

cryneHTa. JIeKIIMOHHBIE ayIMTOPHH, OCHAIIEHHBIE TEXHHKOH JUIi  MyJIBTHMEIUAHBIX
Hpe3eHTaLUMH.

14. ®onj O EHOYHBIX CPEACTB

®DOHJT OLIEHOYHBIX CPEJCTB NIPUBEJEH B IPHIIOKEHUH 1.

15. MeroanyecKkue peKOMEeHJALHH 110 OPraHH3alHA H3Y4YeHHs JHCIHILIHHbI
Be3 pexomeHaIuii.

13
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IIpunoxenue 1/
MHUHUCTEPCTBO OBPA30BAHUS 1 HAYKHU P®

®enepajibHOE rocyIapcTBeHHOe GI01KeTHOE 00pa3oBaTe/ibHOE YUpesKIeHHe BbICIIEero
npogeccHOHAIBLHOr0 00pa3oBaHUsI

«TOMCKMI1 TOCYJJAPCTBEHHbBI YHUBEPCUTET CUCTEM
VITPABJIEHUMSI U PAJIUOJIEKTPOHUKW»
(TYCYP)

YTBEPXJIAIO
IIpopexrop no yuebHo padore
I1. E. Tposin
«/9» o4 2076 .

®OHJI OLIEHOYHBIX CPEJICTB 10 YYEBHOU JUCLIMITJIMHE
MaremaTH4yecKne OCHOBBI €CTeCTBEHHO-HAYYHOI0 00pa3oBaHuUs

YpoBeHb 0CHOBHOM 00pa3oBaresbHON nporpamMel: bakajaaBpuar

Hanpagsnenue noaroroBku (cnenuanbHocTs): 11.03.04 DiiekTpoHuka u
HAHOJ/IEeKTPOHUKA

[Ipoduns: KBanToBasi 1 onTHYeCKast YIEKTPOHHKA

®opma o0yueHHs: ouHAasK

Qaxynsrer: @IT, DakyabTeT JIEKTPOHHONH TEXHUKH

Kadenpa: 311, Kadeapa snekrponnsix npudopos

Kype: 1

Cemecrtp: 1

Yuebusblit nan Habopa 2014 roxa

3auer: 1 cemecTp

Tomck 2016
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1 Bseaenmne

@®onx oueHounblx cpenctB (POC) sBusercs NpuwIoKeHHEM K paboueil mporpamme
JUCLMIUIMHBL  «MareMaTuuyeckue OCHOBbI — €CTECTBEHHO-HAyYyHOro  00pa3oBaHUs» u
MIPENICTABISAET COOON COBOKYITHOCTh KOHTPOJIbHO-U3MEPHUTENIBHBIX MaTepUaIoB (TUIIOBBIE 3a1a4H
(3a7aHus), KOHTPOJIbHBIE pabOThl, TECTbl M JAp.) U METOJOB HX MCIOJIb30BaHMUA,
MpEeHA3HAYEHHbIX JJIs1 W3MEpPEHUs YPOBHS JOCTWKEHMSI CTYIEHTOM YCTaHOBJIEHHBIX
pe3yabTaTOB O0Y4EHUs.

®OC no aucuunianHe «MaremMaTuyeckue OCHOBBI €CTECTBEHHO-HAyYHOTo 0Opa3oBaHUS»
UCHONB3YyeTCAd MpH MPOBEICHUM TEKYLIEro KOHTPOJIsS YCIEBAaeMOCTH U HPOMEKYTOYHOMH
arTecTalluu CTYJCHTOB.

[lepedenp 3akpemeHHbIX 3a AMCUUIUIMHON (NPAKTUKOM) KOMIETEHLMH IpHUBEIEH B
tabaune 1.

Tadoauna 1 — IlepeyeHb 3aKpernieHHbIX 32 JUCUMIIIMHOW KOMIIeTEeH M i

Kox DopMyIMpPOBKa Jtanbl GOPMUPOBAHUS KOMIIETCHIIUH
KOMIICTCHIITNHU
Cnoco0HOCTH J10oJKEeH 3HaTh: HA YPOBHE NIPEACTABICHUS aJCKBAaTHYIO
OIIK-1 | mpeacTaBasATh COBPEMEHHOMY YPOBHIO 3HaHHWW HAyYHYI0 KAPTUHY MHpa
a/1eKBaTHYI0 JloJKeH yMeTh: 3a1aBaTh BOIIPOCHI O IIPOYMTAHHOM
COBpPeMEHHOMY YPOBHIO | MaTepuale, O IPU3HaKaxX HaOII0JaeMbIX SIBICHUM,
3HAHMII HAYYHYI0 JIEJIaTh BBIBOIBI 10 MOJEJISIM HAay4YHBIX UCCIIENOBAaHUM,
KApTHHY MHPA Ha ONUPAsCh HA 3HAHUS OCHOBHBIX IOJIOKEHHMH, 3aKOHOB U
OCHOBE 3HAHUS METOJIOB €CTECTBEHHBIX HAYyK U MaTeMaTUKU
OCHOBHBIX MOJI0:KeHMii, | JloDKeH BiaseTh: 3HaHUAMU OCHOBHBIX MOJIOXKEHUH,
3aKOHOB H METO/I0B 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK U MaTeMaTUKU
€CTeCTBEHHBIX HAYK U
MATEeMaTHKH
15
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OIIK-2 | Cnoco0HOCTh BBISIBUTH
€CTeCTBEHHOHAYYHY IO
CYILIHOCTH MpPodJieM,
BO3HHKAIOLIMX B X0/1€
npogdeccuoHaIbHOI
JAesITeJIbHOCTH,
NpUBJIEYb I UX
peuieHust
COOTBETCTBY IOLIHUI
(pusunko-
MaTeMaTH4eCcKHui
anmapar

DJDKEH 3HATh:

OCHOBHBIE OINPEACICHUS M IOHATHUSA
3JIEMEHTAapHOW MAaTEMATHUKH, AHAJIMTUYECKON I€OMETPUH,
BEKTOPHOI'O AaHAJIN3a, TEOPUM KOMIUICKCHBIX YHCEIl,
Teopuu QYHKUIUH, OuPepeHaTbHOr0 UCUYHUCICHNUS,
BO3MOJKHBIE UX CBSI3UM U TPWIOKEHHUS B JAPYrux
o0lacTAX MaTeMaTHMYeCKOro 3HaHMA M JAUCHUILIMHAX
€CTECTBCHHOHAY4YHOT'O COACPKaAHUS;

JDKEH YMETh. pellaTb CHUCTEMbI IBYX U TPEX JIMHEUHBIX
YpaBHEHMH, pellaTb HEPAaBEHCTBA, CTPOUTb TIpapuKu
JJIEMEHTApHBIX  (QYHKIUH W  ONHUCHIBATH  IJIOCKHE
o0actu, ONnepupoBaTh C INEMEHTAPHBIMU (YHKLIUSIMH,
KOMIUIEKCHBIMU [IEPEMEHHBIMU; IPUMEHSITh
MIPOU3BOJIHBIE K MCCIEIOBAaHUIO (YHKLUH; NPUMEHATH
MaTeMaTU4YE€CKHE METOJABl JJIsl PELIEHUS MPAaKTHUYECKUX
3aJa4 B APYrHMX 00JacTSIX MaTeMaTU4YeCKOro 3HaHUS U
JUCLHUIIIIMHAX €CTECTBEHHOHAYYHOT'O COJIECpKAHU;

I[OJ'I)KGH BJIaACTh: COOTBCTCTBYIOIIIUM (bl/ISI/IKO'
MAaTCMAaTUUCCKUM allllapaToM JJI1 MaTéMaTUu4CCKOIo
aHajn3a IOCTaBJICHHOMU 3aJa4uun HCCIICOOBaAHUA n

HaBbIKAMHU €ro IPUMEHEHHs B JPYTUX O00NacTix H

JUCHHUIINIMHAX €CTCCTBCHHOHAYYHOI'O COACPIKAHUS.

2 Peagumsanus KOMIOeTEeHINMI

Komnerennusa OIIK-2

OIIK-2: Cioco6HOCTD BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPodJieMm,
BO3HHUKAIOIIMX B X0/1e MPodecCHOHAIBLHOM 1eATEJILHOCTH, MPUBJIEYb JJs UX pelleHHus
COOTBETCTBYIOIIUI (PU3MKO-MATEeMaTHYECKHUIi annapar

Hns dopMupoBaHus KOMIIETEHIIMM HEOOXOJUMO OCYIIECTBUTH DSIi ATAroB. Tallbl
(1)0pMI/IpOBaHI/I51 KOMIICTCHI WU, NPUMCHACMBIC IJIsI 3TOTIO BHUIBI 3aHATHU H HCIIOJIB3YECMBIC
CpelCTBa OLIEHUBAHMSI TIPECTABICHBI B TAOIHUIIE 2.
Tadauua 2— Jranbl ((POPMHUPOBAHUS KOMIIETEHIIUN M UCIIOJIb3yeMble CPeCTBA OlleHUBAHMS

1. Cocras 3Harh Ymersb Baapnern

Conepxxanne 3HaeT Ha YPOBHE Ymeet ucnons3oBarh | Brameer

3TanoB MpeACTaBICHUS COOTBETCTBYIOLIUI KpEaTUBHOCTHIO,
LEM U 3aJa41 3aaue (HhU3nKo- KPUTHYHOCTBIO
€CTEeCTBO3HAHUA, MaTeMaTH4eCKUM MBIIILICHHUS],
TEPMHUHOJIOTHIO, annapar— 3HaHMs Ha CIIOCOOHOCTHIO
COOTBETCTBYIOLIUMI YPOBHE Ha4aJIbHOTO aHaJIM3UPOBATh,
(busuko- aHaJu3a: pellarb 000011aTh,
MaTeMaTH4YECKUN CHUCTEMBI JIBYX U TPEX | OLICHUBATh,
anmnapar, JIMHEWHBIX CpPaBHUBATh IPH
IIPUMEHSAEMBIN K YPaBHEHUH, pellaTh pelLIeHun
peueHuIo 3axaqy HEPaBEHCTBA, MPUKJIAHBIX 3a/1a4,
npodeccruoHanbHOW | CTPOUTH TpaduKH MePBUYHBIMU
NeATEIIbHOCTH. 3JIEMEHTaPHBIX HaBBIKAMU
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byHKIMiA 1
OIMCHIBATh TUIOCKUE
o0IacTH,
OIIEPHUPOBATH C
AIIEMEHTAPHBIMU
(GyHKIUAMH, C
KOMIUIEKCHBIMHU
NIepEeMEHHBIMH,
MPUMCHSITh
MIPOU3BOJHBIE K
MCCIICIOBAaHHIO
byHKIMiA, B Oygymieit
poQeCcCUOHATBLHOM
JESITETbHOCTH

MaTeMaTH4eCKOro
UCCIIEIOBAHUS
MPUKJIAHBIX 3aj1a4,
HaBBIKOM
JIOBEJICHUSI PEILICHUS
3a/1a4u 10
MPaKTUYECKU
MIPUEMIIEMOTO
pe3yabpTara — 4yucia,
rpaduka, TOYHOTO
Ka4yeCTBEHHOTO
BBIBOJIA.

e [[pakTrueckue

o Jlekuuu; e BrmonHenune .
3aHATHSA,
e [IpakTuyeckue JIOMAIITHETO
" : ) e [ pynnossie
Buael 3anaruii 3aHATHSA, 3aIaHus; _
KOHCYJIbTAllWH;
e [pynnossie e (CamocrosgTebHas
e CaMocTosITeNbHAs
KOHCYJIbTalluU paboTa CTyIeHTOB
pa0oTa CTylIeHTOB
HUcnoab3zyembie e Tecrt; e Tecr; e OrtBeT Ha
cpeacraa e Brimonxenue e Odopmienue NPaKTUICCKOM
OLlCHUBAHU JTIOMAIIHETO JOMAIIHETO 3aHATHU,
3aJIaHM; 3aIaHus; e Brimoanenune
e Pedepar; e luremekr-kapra JOMAIIIHEro
e HHTEIUIEKT- e 3ayer 3a/1aHNUs;
KapTa, o Tecrt;
e 3auer e Hurtemmekr-
KapTa;
e 3auer

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 ® DeMoHCmpUupyem ® c60000HO ®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
YPOBEHb)

® donyckaem
HebonbuUe
npooenvl, He
uckasusuiee
Mamemamuyeckoe
cooepoicanue
omeema

® cmpoum
JlocuyecKu
CBA3AHHbIU
omeem, UCNob3ys
NPUHAMYIO
HAYYHYIO
MEPMUHOTIO2UIO;

® npumensiem 8
omeeme
00WEeNnPUHAMYIO 8
HAayKe 3HAK0BO-
CUMBOILHYIO
cucmemy
VCIOBHBIX
oboznauenull,

® apeymenmupyem
8b100p Memooa
peuieHus 3a0ayu

® npumensem
MEMOObL peteHUs]
3a0ay 8
HEe3HAKOMbIX
cumyayusix;

® yMeem KOppeKmHo
8bIpAdCams u
apeymeHmupo-
BAHHO
0bocHo8bIBAMD
Mmamemamuyec-
KVIO UH@OpMayuro

® gradeem pazHbiMu
cnocobamu
npeocmasieHus
ungopmayuu
(ananumuyeckoe,
epaguueckoe)

® KpumuyecKu
ocmulcugaem
nonyuenHble
3HAHUSL,

YI0BIETBOPUTEND | ® cooepoicatue ® ymeem pabomams | ® donyckaem
HO (IIOPOroBLIH uznazaem CO CNPABOYHOLI owuUobKUY 8
YPOBEHb) @pazmenmapHo, JUumepamypoti, HO MaAmemMamudecKou
He 6écez20a nOUCK MepMUHOTIO2UU,
nocn1e008amensHo; ungopmayuu uepmedicax,
® noxazvleaem npogeoex BbIKIAOKAX, HO
obujee nonumanue He2ny0b0Ko U ucnpaeisem nocie
eonpoca; HEeNnoJHo; HAB0OAWUX
® 3Haem OCHOBHble ® ymeem 80NpPOCO8
Memoovl peuieHus: npeocmaenimo npenooasameins
MUnoevIx 3a0ay pe3yibmameol ® gradeem
ceoeti pabomul; HABbIKAMU
peutenus munosvlx
Mamemamuyeckux
3a0au
2 Komnerennusa OIIK-1

OIIK-1: Cioco0HOCTH NPEACTABJIATH 2/1eKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHMI1
HAYYHYI0 KAPTHHY MMPa HA OCHOBE 3HAHMS OCHOBHBIX I10JIOKEHHUI1, 3AKOHOB 1 METO10B
€CTeCTBEHHBIX HAYK U MATEeMATHKH.

st hopMHUpOBaHUS KOMIIETEHIIMM HEOOXOIUMO OCYIECTBUTD PSIJI ATAIMOB. DTaIlbI
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(hopMupOBaHUs KOMIIETEHINH, IPUMEHIEMbIE JJIs1 ’TOTO BUJIBI 3aHATUH U UCIIONb3yeMble
CpEelCTBA OIEHUBAHMSI TIPECTABICHBI B TAOTHIIE O.
Tab6auua 5— Iransl GopMHPOBAHUS KOMIETEHIIUN W UCTIOJIb3yeMble CPeICTBA OLleHHBAHUSA

2. CocraB 3HaThL YMmeTh Baaners
Conepxxanne 3HaeT Ha YpOBHE VYMmeer Bmageer
ITANoB MIpe/ICTaBICHUS OpPUEHTHPOBATHCS B MIePBUYHBIMH
COBPEMEHHBIE CJI0)KHOM, HaBBIKAMU
3a/aun MIPOTUBOPEYHUBOM, HO | MaTeMaTu4yeckoro
HCCIIEIOBAHUS B B3aMMOCBSI3aHHOM WCCIICTIOBAHMS 1
obnactu MUpE; 33/1aBaTh MOJICTTUPOBAHUS
€CTEeCTBO3HAHUS, BOITPOCHI O €CTECTBEHHO-
TEPMUHOJIOTHIO, MPOYUTAHHOM HaAY4HBIX 3a]1a4,
OCHOBHBIE Marepuae, o CIIOCOOHOCTBIO
MIOJIO’KEHUSI, 3aKOHBI | MPHU3HAKax aHaAJIM3UPOBATH,
U METOJbI HaOJII0HaEMBIX 0000111aTh,
€CTECTBEHHBIX HAyK | SIBJICHHIL; CTPOUTH OLICHUBATh
Y MaTeMaTHKH, mpocTeitme MPaBIONIOA00HOCTh
pocTenIme MaTeMaTU4eCcKue YHCIIOBOTO OTBETA,
¢busnueckne u MOJIEITH U JIeJIaTh CPaBHHBATH,
MaTeMaTu4eCcKue BBIBOJIbI, K KOTOPBIM MIPOU3BOAUTD
MoOJIeNn MPUXOANT HA OCHOBE | BBIYHCIICHUS U
CBOMX Mojenen MIPEJICTABISATh
HAYYIHBIX YHCIIOBBIC U
UCCIIeTIOBaHHM. rpaduueckue
pe3yabTaThl
pelieHus
€CTEeCTBEHHO-
HAYYHBIX U
MaTeMaTHICCKUX
3a/1au.
e [[pakTnueckune
o Jlekuuu; e BrimonHenue ;
3aHSITHS,
e [IlIpakTuueckue JIOMAIITHETO
Buabl 3ansaTui 3aHATHUSA; 3a1aHUS; * Ipynmosere .
KOHCYJbTaIUH,
e [’pynnossie e CamocrosTenbHas
KOHCYJBTaIllu! paboTa CTyIeHTOB * Camocrosrenbhas
pa0oTa CTyIeHTOB
Hcnoab3zyembie e Tecr; e Tecr; e OrtBer Ha
cpencrsa e BrimonHenue e  Odopmienue MPaKTUYECKOM
OCHMBAHUSA JTOMAIITHETO JOMAIITHETO 3aHATHH,
3aJIaHus; 3a/laHus; e BrimonHenue
e Pedepar; e lnTennexr-kapra; JIOMAIITHETO
e Uuremnekr- e Pedepar; 3a/laHus;
KapTa, e Bayer o Tecrt;
e 3ager e Huremiekr-
KapTa;
e Pedepar;
e 3ayer
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OOmre XapakTepUCTHKH MOKa3aTejae U KpUTepHEeB OLCHUBAHUS KOMIETEHIIMH Ha
JTanax npuBeeHbl B TabmuIe 6.
Tadamna 6 — O0mue XapakTepUCTHKH NOKa3aTeeiil 1 KpUTepHeB OlleHUBAHUS
KOMIIETEeHIIUH 110 ITanam

BCEX

IToxa3zarenu n

3HaTh YmeTh Baagersb
KpUTepuHn
O6nanaer O6nanaer nuamna-
(haKTHYECKUMU U 30HOM
TEOPETUIECCKUMHU MPAKTHYECKUX Kontponupyer
OTau4HO 3HAHUSMHU B YMEHHIH, paboTy, MPOBOAUT
(BbICOKMIT npezenax TpeOyeMBbIX IS OIICHKY,
YPOBEHB) n3ydaeMoil 0065acTH | pa3BUTHS TBOP- COBEPIICHCTBYET
C IOHUMAaHUEM YECKUX PEIICHU, JecTBUs pabOTHI
TpaHuUIl abcTparupoBaHUs
IIPUMEHUMOCTH poosieM
Obnanaer
beper
JMana3zoHOM
3Haet (aKThl, OTBETCTBEHHOCTD 3a
MPAKTHYECKHUX
MIPUHIIUIIGI, N 3aBeplICHHE 33124 B
Xopomo (6a30BbIi | Tporeccsl, oOuIHe ¥Me6 el\;HX s HCCIICIOBAHUH,
YPOBEHb) MIOHSITHS B peoy MPHUCTIOCA0INBAET
pelIeHus
npenenax CBOE MOBECHHE K
. OIpEEICHHBIX
u3y4yaemoil oonactu 00CTOSATETLCTBAM B
mpo0semM B 001acTH
pelieHuu mpoodiemM
UCCIIeTOBAHUS
O06namaer
OCHOBHBIMH
YnosiaerBopureab | OOnagaer Pab6oraer npu
. YMEHUSIMH, TpeOye-
HO (TOPOTOBBI 6a30BBIMU OOLITIMU MBIMH LTS PSIMOM
YPOBEHBb) 3HaAHUSIMH HaOJII01eHUN
BBITIOJTHEHUS

IIPOCTHIX 3a]a4

dopMyIMpOBKa TOKa3aTeiel W KPUTEPHEB

MpuBeieHa B TabmIuIe 7.
Tab6auna 7 — [oka3zaTejim 1 KPUTEPUH OLIEHUBAHUS KOMIETEHIIMM HA ITanax

OLICHMBAHUS JaHHOH KOMIETECHIINU

IMoka3zareuaun u

3HaTh YMmeTh Baanern
KpUTepUuH
O1rinyHo ® chopmuposan ® c60000HO ®NOHAMUAMU,
(BBICOKHIT ecmecmeeHHo- OpUeHmupyemcs 8 uoesmiu,
YPOBEHb) HAYYHbLU 83271510 HA HAYYHLIX U Memooamu,
mMup; Mamemamuyeckux CBA3AHHBIMU C
® deMoHCmpupyem UCTNOYHUKAX MaAmemamuyeckum
NoJIHOe NOHUMAHUE ungopmayuu; uccie008aHuem u
Mamepuana, ® 1PABUILHO MOOenuposanuem
66160001 BbINONIHACT 3a0a4,
00Ka3amebHbl, PUCYHKU, egnadeem ymenuem
npusooum yepmeoicu, evlOOpa
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npumepbi;

® DeMoHCmpupyem
CnOCOOHOCMb K
aHanuzy u
CONOCMABIeHUIO
PA3TUYHBIX
no0X0008 K
peueHuo 3a0ayu;

® MamemamuyecKku
obocnosvleaem
8b100p Memooa u
NIaH peueHust
3a0ayu;

® yenb U IMansl
Mamemamuyec-
K020
MOOenupoBaHus;

epaguxu,
conymcmsylouue
peuienuro,

e crmpoum
Mamemamuyeckue
MoOdenu;

® paspabamviéaem
aneopumm
peutenus 3a0ay;

ungopmayuu u3
PA3TUYHBIX
UCTOYHUKO8 C
yenvio
0bocnosanus
Memooa peueHus.
3a0adu;

e Meem YemKo
dopwynuposamo
pe3ynvmamol
peuierus 3a0ay
uccnedosanus ¢
VKA3aHuem ux
meopemuyeckozo u
APAKMuUYecKo2o
3HAYEeHUs.,

Xopomo (0a30BbIit
YPOBEHb)

® donyckaem
HebobUUe
npobensl, He
uckazusuiee
MamemMamuyecKoe
U HayuHoe
cooepaicanue
omeema,

® cmpoum
Jl02u4ecKu
CBA3AHHbIU
omeem, UCNOJIb3Ysl
NPUHANYTO
HAYYHYI0
MePMUHONO0UIO;

® npumensiem 8
omeeme
00w enpuHamyIo 8
HAayKe 3HAK080-
CUMBOJILHY IO
cucmemy
VCAOBHBIX
0003HauenUll;

® apzymenmupyem
8b100p Memooa
peutenuss 3a0aqu.

® npumensiem
Memoobl peuieHUs
3a0ay Mamemamu-
YecKko2o
MOOenuposanusi,;

® yMeem KOppeKmHo
8bIpadcamy u
apeymenmupo-
6AHHO
obocHoeblsaAMb
mamemamuyec-
KVI0 UHGopmayuio.

® gradeem pasHbiMu
cnocobamu
npeocmasierust
ungopmayuu
(ananumuyeckoe,
epaguueckoe)

® KpumuyecKu
ocmulcugaem
nonyuenHvle
3HAHUSL.

YinoBiaerBopuTeib
HO (IOPOroBbII
YPOBEHb)

® cooepoicanue
uznazaem
@pacmenmapHo,
He éce20a

® yumeem pabomams
CO CNpasoyHoU
JUmepamypot, Ho
NOUCK

® Jonyckaem
ouuoKU 8
Mamemamudeckou
MepMUHONI02UU,
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nocne008amenbHo; ungopmayuu yepmedicax,
® nokasvieaem nposeoen BbIKIAOKAX, HO
obujee noHumanue He21y00KO U ucnpasisaem nocie
gonpoca, Henoino;, HABOOAWUX
® 3HAem OCHOBHbIe ® ymeem 60npoCog
Memoovl peuieHus npeocmasisims npenooasameins
MUnoevix 3a0au pe3yibmameol ® gradeem
ceoeli pabomul, HaBbIKAMU
peutenus munoewix
Mamemamuyeckux
3a0au

3 TunoBbie KOHTPOJIbHbIE 32aHM S

JUis peanu3any  BBILICNICPEUMCICHHBIX 3a]auy OOYyYeHHsI MCIIONb3YIOTCS THUIIOBBIC
KOHTPOJIBHBIE 3aJJaHMs WM UHBIC MaTepHalibl, HEOOXOIUMBIE ISl OLEHKHM 3HAaHUM, yMEHHH,
HaBBIKOB U (MJIM) OMBITA IEATEIBHOCTH, XapaKTEPU3YIOILUX ITarbl (OPMUPOBAHHS KOMIIETCHIIUN
B IIPOIIECCE OCBOEHUS 00Pa30BATEIILHON IPOrpaMMBI, B CJIEAYIOIIEM COCTaBE.

Tecr:
1. T'paduku u cBOHCTBA JIEMEHTAPHBIX (PYHKIIUH.
2. OCHOBBI BEKTOPHOI anreOpshl.
3. KomrutekcHble uncia.
4. TlpousBonHas.

IIpumep mecma na memy «I pagpuxu u ceoticmea s1emMeHmapHuIxX QYHKYUL»

1. 3BanummTe QYHKIHMOHATBHYIO 3aBUCUMOCTD CHJIbI F B3aMMOICHCTBHS IBYX
JNEKTPUYECKUX  3apsoB €1 U €2 OT BETMYMHBI I PACCTOSHUS MEXKIY HUMH.
2. W3oOpa3ute obmacth Ha mockoctu XOY, onumuTe 001acTh B IEKAPTOBBIX KOOPIUHATAX

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

3. H3ob6pasure obOmacteb Ha tuiockoctu XOY, meperdauTe K TOISPHBIM KOOPIWHATAM,
onuIIuTe 00JIacTh B MOJIAPHBIX KOOpAWHATAX

_ {xz +y? =4x

X2 +y%2 =4y

Ipumep mecma na memy « OCHO8bL 6eKMOPHOLL AnceOPbL»

1. Haiitu paBHOAeHCTBYIONIYIO ABYX cull F1 m Fy, Momynu kotopsix paBHsl |[Fi| =5, |Fy| =
7, yron mexnay aHumu 0 = 60°. OnpenenuTs Takke yIiIbl o U [, 00pa3yeMble
paBHOACHCTBYIOMIEH ¢ cuiamMu F1 u Fa.

2. Jlana cuna F= (3, 4,-2) u touka ee npunoxenus A(2;—1; 3). Haiitu MOMEHT cuIIbI
OTHOCHUTEIIHO Hayasia KOOPAMHAT U YIIbI, COCTABIISIEMbIC M C KOOPAUHATHBIMU OCSIMHU.

3. Cuma F =(5,-3, 9),mpunoxxena k Touke 4(3;4;—6). Beranciaure pabdory cunsl F B ciyuae,
KOTJIa TOYKA €€ MPUIIOKEHHS, JIBUTAsICh MIPSIMOJIMHEHHO, TIepeMeniaeTcsi B TOUKy B

(2:6:5).
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IIpumep mecma na memy « KomIuiekcHble ynciiay

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

2. 3anumure KOMIUICKCHOE YMCIIO Z = 4 — 2+ | B IOKa3aTesbHOU (opMme.
3. Pemmrte ypaBHenue z2+ 4z + 8 = 0. KopHu ypaBHeHHMs 3a0MIIUTE B aarebpandeckoit

dhopme.
4. ]Jlan Tok B koMIUIeKCHOM (hopme [ = 3 — 4 . Hanmmute ypaBHEHHE TOKA.

Ilpumep mecma na memy «IIponzBoaHasi»

1. 3anumuTe TaOIUILY TPOU3BOIHBIX

2. KonmuecTBo snekTpuyecTBa, MpoTeKaroliee yepe3 NpoBOIHUK, HaunHas ¢ =0, 3agano
saxkonoM Q(t) = 1+ 3t + t2. Haiinure cuily Toka B KOHLE BTOPOii CEKyH/IBI.
3. HaiiguTte nponsBogHy0 GyHKIIUH

e2x

1 =
)y4x

2) f(x)=4ctg’x+8Insinx
1
3) f(=3"%
KonTpoabHas padora: we npeaycMorpeHo

Ko/s1oKkBUYM: He npemycMoTpeHo

Pegepar:
Temsbl pedeparon
Dransl pa3BUTHUS AIIEKTPOHUKH OT MUKPO- 10 HAaHO.
KpeMHuii — marepual HaHOIJIEKTPOHUKH.
KpemHuuii — 0CHOBHOM MOTYIPOBOIHUKOBBIN MaTepral MUKPOIICKTPOHUKH.
MeTtozns! 30H10BOM MUKPOCKOIIUH.
MarepuanoBefieHHE U TEXHOJOTHSI HOBBIX MaTEPHUAJIOB.
HanorexHonoruu, ux NpuMEHEHUE B HAYKE U TEXHUKE.
OU3UKO-XUMUYECKHE  OCHOBBI  TOJYYEHHMsS]  HOBBIX  MOJYHPOBOJHUKOBBIX
COCIMHECHUM.
KoMmbroTepHO€ MOJIEMpPOBaHHE B SJIEKTPOHHUKE.
9. DkcneprMeHTalIbHbIE METOJIBI NCCIIETOBAHUS.
10. ®yHkMoOHaIBHAs MUKPO- M HAHORJIEKTPOHHUKA.
11. DneMeHTHI ¥ TPUOOPHI HAHOAIIEKTPOHHUKH.
12. Jly4eBble U MIIa3MEHHbIE TEXHOIOTHH.
13. I'padeHoBast HNEKTPOHUKA.
14. HanotpyOKH.
15. Jlazepsr.
16. ConHeuHble 3IeMEHTHI: PU3MKA, TEXHOJIOTHUS U NIEKTPOHHUKA.
17. OnTyeckue HaHOAHTEHHBI.
18. ConHeunble OaTapey Ha MOIYIPOBOIHUKOBBIX CTPYKTYpaXx.
19. Metozp! mpeoOpa3oBaHMsI COTHEUHON SHEPTUH.
20. TTonynpoBOIHUKOBBIE MaTepHalbl — OCHOBA COBPEMEHHOM IEKTPOHUKH.
21. OnTryeckre KPUCTAILIBI.

NogakownE

o
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22. CoBpeMeHHas TEHACHIUS B Pa3BUTHH COJTHEUYHBIX 2JIEMEHTOB.

23. Ocu CHMMETpPUH B KpUCTAIJIAX.

24. Y)Xunkue KpucTalbl.

25. IlpupoaHble M CHHTETHYECKHE aIMa3bl — YHUKAJIBHOCTH 00JIaCTel MPUMEHEHUSI.
26. AnMa3 — coCpe0TOUNE YHUKAJIBHBIX CBOMCTB Cpe MPUPOIHBIX MaTepPHUaJIOB.
27. Kpucrauibl B 1a3epHON TEXHUKE.

Kpurepun onenuBanus:
1. TloaroTtoBka u HammcaHue pedepara.
e OOnem pedepara — He Menee 10 cTpanull, HO He Oonee 15.
e OO0s3arebHO UCTIOIB30BaHUE HE MEHEE 2 POCCHUCKUX U HE MeHee 3 3apyOeKHBIX
MCTOYHHKOB, OTYOJIMKOBAHHBIX 32 mocieanue 10 ner.
e (OO0s3aTenbHO UCTIONB30BAHKE AIIEKTPOHHBIX 0a3 AaHHbIX Google.
2. Tlpomemypa 3amuThl pedepara: OreHKa TEKCTA MPETIOAABATEIICM.
Kputepuu oniennBanus:
® COOTBETCTBHUE COJIEP>KaHUS 3asBICHHON TeMe, OTCYTCTBHE B TEKCTE OTCTYIIJICHUH OT TeMBbI
— 1 Gam;
®  COOTBETCTBHE IIENIAM U 33aJja4aM JTUCUUIUTMHBI — | Ga;
® KOPPEKTHOE M3JI0KEHUE CMBICIIa OCHOBHBIX HAYYHBIX UCH, UX TEOPETUYECKOE
000CHOBaHME U 00BsCHEHME — 2 0asia;
®  JIOTUYHOCTH M MMOCJEI0BATEILHOCTD B M3JIOKEHUU Marepuana — 1 6an;
e  CIOCOOHOCTH K paboTe ¢ MUTepaTypHBIMU UCTOUHUKaMU, IHTepHEeT-pecypcamu,
CIIPAaBOYHOM ¥ SHIMKJIONEINYECKOM uTeparypoid — 1 6am;
e 00bEeM UCCIIeIOBAHHOW JIUTEPATYPhl U APYTHX UCTOYHUKOB HHpopManuu — 1 Gan;
®  CcrocoOHOCTb K aHAJIN3y U 0000IeHII0 HH(OPMAIIMOHHOTO MaTepHalia, CTeNIeHb
MOJTHOTHI 00630pa cOCTOsIHUSL Botipoca — 1 Gai;
e  yMEHHE U3BJIEKATh HH()OPMAIIHIO, COOTBETCTBYIONIYIO TIOCTABICHHON IENH, 1
nepepacnpeneniats napopmaruio — 1 6amr;
® TPaBUIBHOCTH OPOPMIICHHS (COOTBETCTBUE CTAHAAPTY, CTPYKTypHAs YIOPSIIOYCHHOCTb,
CCBUIKH, [IUTAThI, TAOJUIIBI M T.1.) — 1 Oan.
3. TloaroroBka ¥ BBICTYIUICHHE C YCTHOM Mpe3eHTanuel no Marepuaiam pedepara.
e Bpewms npesenranuu — 10-15 MunHyT.
e (Os3arenbHO OTPaKEHUE OCHOBHBIX JaHHBIX, U3JI0KEHHBIX B pedepare.
4. Tlponenypa OILIEHKH: BBICTYIJICHUE C YCTHOM Mpe3eHTalllel MaTepuaioB pedepara ¢
MOCIIENYIOIIUM TPYIIIOBBIM O0CYKIEHHEM.
Kputepuu onennBanus
® COOTBETCTBHE CONIEPKaHUsI IMPE3CHTALMU MaTepraiaM pedepara - 2 6ana;
® KOPPEKTHOE M3JIOKEHUE CMBICIIA OCHOBHBIX HAYYHBIX HJIEH, UX TEOPETHUECKOE
o00cHOBaHUE M 00bsCHEHHE — 2 0Oallia;
®  JIOTUYHOCTH U MOCJEeI0BaTeIbHOCTh B U3JIOKEHUU MaTepHaa — 2 6ania;
e CcrocoOHOCTh K aHaMHM3y U 0000IIeHIIO0 HH(DOPMAITMOHHOTO MaTepHraa, CTeIICHb
MOJTHOTHI 0030pa COCTOSIHUSI BOIIpoca — 2 Oaia,
®  yMEHHE BU3YaJIbHO MPEACTaBIATh HeoOXoauMyro nupopmanuio — 1 Gam;
IPaBUJIBHOCTH 0(OPMIICHHSI (COOTBETCTBUE CTAHIAPTY, CTPYKTYpHAasi
YIIOPSAI0YEHHOCTb, CCBUIKH, IIUTATHI, TAOMUIBI U T.A.) — | Oai.
HUroro: 20 6annos

Tembl J1a00paTOPHBIX PadOT: He NperyCMOTPEHO
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BbInosiHeHNe JOMAaIIIHEr o 3aJaHNA:

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

3aBHCHUMOCTHU B MaTeMaTHKe U (PU3HKE.

DeMeHTapHOEe UCCIIeT0BaHUE (DYHKITUIA.

3. Ilpocreitmme pynkumu. I'padudeckoe nzodpakenne GyHKIUU. [Ipu BBIMOTHEHNN 33 1aHHS
ucnonb3oBark naker Mathcad nin Advanced Grapher.

4. Tlonspuas cucrema koopauHar. [IpuMeHeHue noasipHoit cucteMsl koopauHar. ['paduyeckoe
n3o0paxenue GyHkimu. [Ipy BeIOIHEHUH 3a1aHUsI UCTIONB30BaTh akeT Mathcad wu
Advanced Grapher.

5. Bekropnas anre6pa. Hekotopsie Gu3nueckne npuitokeHUst BEKTOpHOU anreOpsl. [Tpu
BBITIOJTHEHHH 3a/IaHUs HCIIONb30BaTh akeT Mathcad.

6. KomruiekcHbIe uncia U IeHCTBUS Hal HUMU. ANreOpandeckas, TPUTOHOMETPHYECKas 1
nokasaresbHasi (POpMbI 3aIMCU KOMIUIEKCHBIX unceln. [Ipu BeIoIHEHNN 3a1aHUs UCTIONB30BATh
naket Mathcad.

7. V3BieuyeHue KOpHs U3 KOMIUIEKCHOTO unciia. Bo3BeneHre KOMIUIEKCHOTO YUCIIa B CTEIIEHb.
[IpuMeHeHne KOMIUIEKCHBIX YHCEN B AIEKTpOTeXHHKE. [Ipy BRIMOTHEHNH 3a/1aHUS UCTIONB30BATh
naket Mathcad.

8. Tonsarue nponsBonHoii. Tabmuia mpon3BoaHbIX. [[por3BOAHAS OT CyMMBI, TPOU3BEICHHS,
yactHoro. [lonstue nuddepenunana Gpynkunu.

9. TlpomsBomHas. [IpuioxeHus MPOU3BOAHON K UCCIICTOBAHIIO QYHKITMU. DHU3ndecKue u
reoMEeTPUUECKUE PUIIOKEHUS TPOU3BOAHOM. [lpu BBINOIHEHNH 331aHUS UCIIOIB30BATh MAKET
Mathcad wnun Advanced Grapher.

N

Tembl 1151 caMOCTOATEIBLHON PadoThI:

1. Jluneiinble, KBagpaTHYHbIC U ApOoOHO-TMHEHHbIE GYHKIMH. Pemenue mpocTermmx
ypaBHEHUI 1 HEPABEHCTB, COIEPIKALIUX MOJYIIH.

2. YpaBHEHHUS M HEPABEHCTBA, COIEPIKAIINE MOKA3aTeIbHbIC PYHKIIMKU YpaBHEHHS U

HEpaBEeHCTBa, coaepkamiue Jjorapupmuueckre GyHkun. OcHOBHbIE (HPOPMYIIBI

TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE YPAaBHEHUS.

TeH30pbl U UX TPUITOKESHHUS.

CkansipHOe, BEKTOPHOE M CMEIIAHHOE TPOU3BEICHHS BEKTOPOB U HX MPHIIOKCHHUS.

®opmynel Ditnepa. OcHOBHBIE TpaHCLEHAeHTHbIE GyHKIUU. Dopmyna Myaspa.

WuTepBaibl MOHOTOHHOCTH (YHKIUH. DKCTpEeMyM (YHKIHH. BBITyKIOCTh M BOTHYTOCTh

KpHUBOIi, TOUKHU Tieperuda.

7. AHanuTHuYecKoe McclieoBaHue PYHKIIMU U OCTpoeHHe Tpaduka QyHKIMH MPU TTOMOIIN
maremarryeckoro makera Mathcad win Advanced Grapher.

I N

TembI KypcoOBOI0 NPOEKTA: HE NPEIyCMOTPEHO

I/IHTe.JI.HeKT-KapTLIZ BBIIOJIHAIOTCS 110 JIIOOOM TEME U3 CIIHMCKA BOITIPOCOB K 3a4CTY,
NCPCUUCIICHHBIX HHUXKC.

Bonpocsl k 3ayery:

3aKOHOMepHOCTI/I U IPUYUHHO-CJIICACTBCHHBIC CBA3HU B CCTCCTBO3HAHNU.
9Hepr1/1${ W MaTrcpus: MOTOKH, HUKJIbI U 3aKOHBI COXpPAaHCHUA.

MI/IpOBBIC KOHCTAHTHI «IIN» U «€» B OCHOBHBIX 3aKOHAaX (bl/ISI/IKI/I n (I)I/ISI/IOJIOFI/II/I.

N

Marematndeckass MOJIEIb. OcCHOBHBIE dTabl MAaTEMAaTHIECKOIO MOIACIIUPOBAHUA. HpI/IBCCTI/I
OpUMEPBI CTAHAAPTHBIX MMPOTrpaMMHBIX CPEACTB KOMIIBIOTCPHOTO MOACIINPOBAHU.
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© N

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.
22.

23.
24,
25.
26.
217.
28.
29.
30.

31.

32.

OyHKIMOHATBHAS 3aBUCUMOCThH. [loHsATHE (QYyHKIIMOHATHHON 3aBUCHMOCTH B MaTEeMaTHUKE U
¢dusuke. [Ipumeps! GYHKITMOHATBHBIX 3aBUCUMOCTEN B €CTECTBEHHBIX HayKax.

3amauu, cTosue Mepes] ucclenoBareneM. DMIupudeckas ¢popmyna. 3agaqd HHTEPIOISIIUU
U BKcTpanojanuu. [lpuBectn mnpumMepsl CTAaHJAPTHBIX MIPOTPAMMHBIX CPEICTB HX
KOMITBIOTEPHOTO MOAEIUPOBAHUS.

Marepus u ee B3aUMOZACHCTBHE.

JIBU>KEeHME 1 cTaTUKa: CUJIa U B3aUMOJICHCTBUE.

BonHb! 1 X TpUMeHEHUE B TEXHOJIOTUAX TIepenayn uH(opMaIuu.

. I/IcheHepHoe MMPOCKTUPOBAHUC. IloctanoBka 3agad, CO3JaHuC MW  HCIIOJIB30BaHHC

MaTeMaTU4YECKUX U KOMIIBIOTEPHBIX Mozeie. [InannpoBanue u NpoBeNeHNUE UCCIENOBaHUMN.
AHanus ¥ MHTepHpeTanus JaHHbIX.

CBs13b MEX]ly HHXKEHEpUEH, TEXHOJIOTHSIMH, €CTECTBEHHBIMU HayKaMH U OOIIIECTBOM.
Koopaunarsl. PaccTosHuss M ymibl, BbIpaXXEHHBIE B KoOopauHarax. JlekaproBa cucrema
KOOPJUHAT.

Ilonsapuass cucremMa koopauHar. [IpuMeHeHHME TIOMSAPHOM CHUCTEMBI KOOPAMHAT B
€CTECTBEHHBIX HAyKaX.

I'padpuueckoe wm3oOpakeHne (QyHKIMU. YpaBHEHHE MpsMON JuHHM. [IpumMepsl mnpsmMoin
MIPONOPLMOHAIBHOCTH B MPUKJIAHBIX 3aauax. JInHeiHble puznyeckue 3aKoHbI.

OOparHas IpOMOPLUHOHATBHOCTH U THIepoona. [Ipumepsr 00paTHON MPOMOPLIHUOHATHFHOCTH B
00J1aCTSIX €CTECTBEHHOHAYYHOI'O 3HAHMSL.

[Mapabona. Ilpumepsl KBaApaTUYHON 3aBUCUMOCTH B O0JACTAX €CTECTBEHHOHAYYHOTO
3HAHMUA.

[NokazarenbHble GYyHKINU. DKCIIOHEHIIMAIbHAS 3aBUCUMOCTh. DU3NYECKHE IPUMEDHI.
Jlorapudmuueckas ¢pynkuus. [Ipumeps! gorapupmMuueckux 3aBUCUMOCTEN B €CTECTBEHHbBIX
HayKax.

Tpuronomerpuueckue U oOpaTHble TpUrOHOMETpUueckue (GyHKUuHU. [IpruMepsl yka3aHHBIX
3aBUCHUMOCTEHN B IPUKIIAIHBIX 3a7a4ax.

OOparnas  QyHkuusa. Ipaduxu B3aumooOpaTHbIX  QyHKUMH. IlpuBecT mpuMepsl
MIPUMEHEHHS 3aBUCUMOCTH B IIPUKJIAIHBIX 3aa4ax.

l'unep6onuueckue pynkuuu. [IpuMeneHne B MpUKIAAHBIX 3a7a4ax.

[Tapamerpudeckoe 3amanue nuHU. [IpuMeHeHne napamMeTpUYEeCKUX JUHUN B IPUKIAIHBIX
3a/1a4ax.

BexTopsl. Jluneiinble neicTBus HaA Bekropamu. [lpuBectn npumepsl (U3NUECKUX
MPUIIOKEHUI BEKTOPHOHU anreOpshl.

KommnekcHpie umcna u pedctBus Haj HumH. llpuBectw mnpumepbl NpPUMEHEHHS B
MIPUKIIAIHBIX 3aa4ax.

Anrebpanyeckasi, TPUTOHOMETpPUYECKass U TOKa3aTrelnbHas (OpPMBI 3aMUCU KOMIUIEKCHBIX
yucel. [IpuBect mpruMepbl NPUMEHEHNSI B IPUKIIAJAHBIX 3a/1a4aXx.

Bo3BeneHne KOMIIJIEKCHOTO YHCIIA B CTEIICHb.

W3BneueHne KOpHA U3 KOMIUIEKCHOTO YHCIIA.

[IpuMmeHeHre KOMILIEKCHBIX YHCel B 3JeKTpoTexHuke. [IpuBecTy mpuMepsl CTaHIAapTHBIX
IIPOrPaMMHBIX CPEJICTB KOMIIBIOTEPHOI'O MOJIEIUPOBAHUS.

[Tonsitne mpousBonHoi. Tabnuiia mpousBonHbIX. [Ipon3BogHAsS OT CYyMMBI, NIPOW3BEICHHUS,
yacTHoro. [IpuBectu npumMeps! IpUMEHEHHUS IPOU3BOAHOM B IIPUKIIAAHBIX 3a4a4ax.

[Tonstue muddepennmana ¢ynkauu. [IpuBectn npumepsl npuMenenust nuddepeHmnuana B
IIPUKIIAIHBIX 3a/a4ax.

[Ipunoxenuss npou3BOJHON K McciaenoBaHuiO GyHKUuM. [IpuBecTy nmpumepsl cTaHAAPTHBIX
IIPOrPaMMHBIX CPEACTB KOMIIBIOTEPHOIO MOJIEIUPOBAHUS IPUKIIAJHBIX 3a/1a4 3JIEKTPOHUKH
Y HAaHODJIEKTPOHUKHU.

dusnuecKue U TeOMETPUIECKUE IPUIIOKEHUS IIPOU3BOIHOM.
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IIpumepsl OmJIeTOB Ha 3a4eT
BUJIET 1

1. ®ysknuoHambHas 3aBUCUMOCTS. [loHsATHE (HDYyHKIIMOHATHHON 3aBUCHMOCTH B MaTeMaTUKeE
u ¢usnke. [IpuMeps! HyHKIIMOHATBLHBIX 3aBUCUMOCTEH B €CTECTBCHHBIX HAyKaX.
2. WM3oOpa3ute obmacth Ha maockocTu XOY, onuiuTe 001acTh B IEKAPTOBBIX KOOPAUHATAX

y=—x+1,
D: y =0,
x = 0.

3. Haiinure Im(i23— il iy i42)

4. Haiigute mpou3BOAHYIO (DYHKIIMH

5X
1) 0= oy

2) f(x)=etx

3) f(x)=c052x—2sin X+C0S° X
BUJIET 2

1. 3akoHOMEPHOCTH M MPUYNHHO-CIIEACTBEHHBIE CBS3H B €CTECTBO3HAHHU.
2. Wzobpasute obnacte Ha miockoctu XOY, mepeilnute K MOMAPHBIM KOOpIUHATAM,

OIUIIUTE 00JIaCTh B MOJIAPHBIX KOOPpAHWHATAX

_ {xz +y2 =4x
(x2 +y2 =8x
3. 3anummTe KOMILIEKCHOE YMCIO0 Z = —V/3 — i B II0Ka3aTeNbHOM (opMe.

4. Haiigute mpou3BOAHYIO (DYHKIIMH
1) f(x):(2+\ﬁ)-(3—%rx)
2) f(9)=4htg%x
3) y(x)= @ +7x

4 MeToguuyecKkre MaTepHaJibl

Jns obecreueHusi mporiecca OOydeHHUS W peUIeHUs 3aaad OOy4YeHHS HCIOJIBb3YIOTCS
CIIeyIOIINEe MaTepUaIbl:

— METOJMYECKHAE MAaTepPHalbl, OINPEACISIONUEe TPOLEAYPhl OICHUBAHHUS 3HAHHH,
YMEHUH, HABBIKOB U (MJIM) ONBITa JEATEIBHOCTH, XapaKTEpU3YIOIIMX ATanbl (OPMUPOBAHUS
KOMITETEHIUH, COrTacHo 1. 12 pabouelt mporpamMmsi.

4.1. OcHoBHas1 JIUTEpaTypa

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

2. bepman I'H. COopHUK 3a/1a4 IO KypCy MareMaTu4ecKoro aHajiu3a [ DIeKTpoHHbIH pecypc]:
yaeOHoe nmocobue. — InexrpoH. gaH. — CII6.: Jlanb, 2016. — 492 ¢. — Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHa.

3. AnrtonHoB B.I. DnemeHTapHas MaTreMaTHKa JijIs IEPBOKYPCHUKA [ DIIEKTPOHHEIN pecypc] :
yuebHoe nocobue / B.1. Autonos, ®.U. Konenesuu. — Dnexrpon. nan. — CII0.: Jlans,
2013. — 102 c. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3am1. ¢ ’KpaHa.
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4. TIpomxun C.C. Maremaruka ajs perieHust pu3nueckux 3aaau [DneKTpoHHbIH pecypc]:
yueOHoe nmocooue. — Dnekrpod. naH. — CII6.: Jlans, 2014. — 384 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

5. MuTemiexT-kapra: TEXHOJIOTHUS H300pakeHus1 nHGOpMAaIK [ IEKTPOHHBIN pecypc]:
yuebHoe nocobue / JIyruna H.O. — 2012. — 21c. — Pexum noctymna:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=179

6. Ilpuknaanas uHpopMaTuka: MeToAMUYECKUE YKa3aHUs 110 CAMOCTOSTENIbHON paboTe AJis
ctyneHToB HanpasieHus 210100.62 — "Onexrponuka u HaHoanekTponuka' / lllannapos E. C.
—2013. — 14 c. — Pexxum poctyma: https://edu.tusur.ru/training/publications/4076

4.2. lonoJHUTeIbHAS JTUTEPaTypa

1. Bsicmas mareMartuka Jjisl HAUMHAIOIMNX (PU3UKOB U TEXHUKOB [ TeKCT]: HAy9HOE U3IaHHE /
A. b. 3enpaosuy, M. M. frnom; (M.), UacTutyT Teoperudeckoit ¢pusuku uM. JI.J1. Jlanmay. —
M.: [6.m.],1982. — 510 c. (193k3.)

2. DneMeHTHI MPUKIIAJAHOM MaTeMaTuku: YuebHoe nocodue / S. b. 3enpaosuy, A. /1. MbImkuc.
— 4-¢ uzn., crepeoru. — CI16.: JIaus, 2002. — 592 c. (5 2k3.)

4.3. YueOHO-MeTOAHYECKOE NT0CO0HE U MPOrpaMMHoOe o0ecreuyeHue

Ilpaxkmuueckue 3anamus nPOEOOAMCA NO YUEOHBIM ROCOOUAM:

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

2. bepman ['H. CO60opHHK 33724 IO KypCy MaTeMaTUYeCKOro aHaiu3a [ DIEeKTPOHHBIN pecypc] :
yaebHoe nmocooue. — Dnekrpod. gaH. — CII6.: Jlans, 2016. — 492 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

3. Tlpomkwa C.C. MaTtemaruka jis pelieHust GU3HIecKuX 3a1a4 [ DIeKTPOHHBIH pecypc] :
yueOHoe nmocobue. — DnekrpoH. qaH. — CII6. : Jlans, 2014. — 384 ¢. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

4. AntonoB B.W. DnemeHTapHas mMareMaTtuka s IEPBOKYPCHUKA [ DNEKTPOHHBIN pecypce] :
yaeoHoe nocodwue / B.1. Aatonos, ®.U. Koneneuu. — Dnekrpon. nan. — CII6. : Jlans,
2013. — 102 c. — Pexxum pocryma: http://e.lanbook.com/books/element.php?pll_id=5701
— 3arJ. ¢ 3KpaHa.

Tecmoevie 3a0anus nPUGEOCHbBL 8 KANHCOOM U3 C1EOVIOUUX YHUEeOHbIX NOCOOUIL .

1. Dnementapusie GyHKIIMU U UX rpaduku: Yuednoe nocoodue / ['punmmon U. 3., ['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 aHam3a [ DIeKTPOHHBIN pecypc]:
yueOHoe mocobue. — Dnekrpod. qad. — CII6.: Jlans, 2016. — 492 c. — Pexwum nocryma:
http://e.lanbook.com/books/element.php?pll_id=73084 — 3ar. ¢ skpaHna.

3. Mpomxkun C.C. Matemaruka /i pemeHus Gu3nIecKux 3aaad [ NeKTpoHHBIN pecypc] :
yaeOHoe nmocobue. — DnektpoH. gaH. — CII6.: Jlanp, 2014. — 384 ¢. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=53688 — 3ar. ¢ skpaHna.

4. AnrtoHoB B.W. DnemeHTapHas MaTeMaTHKa JJIs MIEPBOKYPCHHKA [ DNEKTPOHHBIN pecypc]:
yuebnoe nocobue / B.1. Autonos, ®.U. Konenesnu. — DnekrpoH. nan. — CII0.: Jlans,
2013. — 102 ¢. — Pexxum moctyma: http://e.lanbook.com/books/element.php?pll id=5701
— 3ari. ¢ ’KpaHa.
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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

IIporpammHoe odecnieueHue

Cuctema nucranimonsoro oopasosanust MOODLE nns conpoBoxieHus
CaMOCTOSTEIILHOM PabOThI CTYACHTOB (METOIUYECKHE MaTePHAJIbl: TEKCTOBBIC, ayHO
Buzico(aiiibl, MHAUBUAYAIbHBIC 3aaHus, TecThl U T.71.); Mathcad; Advanced Grapher;

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

4.4. ba3bl JaHHBIX, THGOPMAIIMOHHO CIIPABOYHbIE U NMOUCKOBbIE CHCTEMBI

Ccbuku ¢ caiita Kadeapbl Ha MaTeMaTHYeCKUe PeCypChl M OH-JIAiH TpeHaXEPHL;

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

Hayuno-o6pasoBarensHbiii moprai TYCYPa: https://edu.tusur.ru/
DOneKkTpoHHO-0mOmoTeunast cucrema «Jlaub», moctym mo IP-agpecam TYCVYPa, aapec
st padotsr: http://e.lanbook.com/

e Tlouckossie cuctembl Google, Yandex
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http://www.conceptdraw.com/
https://edu.tusur.ru/
http://e.lanbook.com/

