MUHHUCTEPCTBO OFPABOBAHUSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
denepajibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTe/IbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHusl

«TOMCKUIM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 1 PAJIMOSJIEKTPOHUKW»

(TYCVYP)
YTBEPXIAIO
JupekTop nenapraMmeHTa 00pa3oBaHUs
II. E. Tposin
«_» 20 r

PABOYAS ITPOI'PAMMA JTMCHUITJIIMHBI
MaremaTruyecKkue OCHOBbI €CTECTBEHHO-HAY4YHOI0 00pa30BaHusA

VYpoBeHb 00pa3oBaHus: BhIClIee 00pa3oBaHue - 0aKajaaBpuaT

Hanpasnenue noarorosku / cnenuaibHocTh: 12.03.03 doToHuKa U onToMH(OPMATHKA
HampaBnennocts (nmpoduns) / cnenuanuzanus: OOTOHHMKA HeEJUHEHHBIX, BOJHOBOAHBIX H
NEepHOANYECKUX CTPYKTYP

®dopma 00ydeHUs: OUHAA

@axynsreT: PIT, PakyabTeT JJIEKTPOHHOH TEXHUKH

Kadenpa: I, Kadenpa 31eKTpoHHBIX IPUOOPOB

Kype: 1

Cemectp: 1

VY4eOusrii man Hadopa 2017 roga

Pacrnipenenenue pabouero BpeMeHu

Ne Bunapl yueOHO HesITEIIBHOCTH 1 cemectp Bcero Emnaunel
1 Jlexun 18 18 4acoB
2 [TpakTrdeckue 3aHATHS 18 18 4acoB
3 Bcero aynuTopHbIX 3aHATHI 36 36 4acoB
4 CamocTosiTennbHas padboTa 36 36 9acoB
5 Bcero (6e3 ax3ameHa) 72 72 4acoB
6 [ToaroroBka u craya sK3aMeHa 36 36 9acoB
7 OO6m1ast TpyI0eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

Dx3ameH: 1 cemectp

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MOAMNNCHIO
ViHdopmaIys o Baesnblie:

OUO: lenymiaHoB A.A.

HomkHOCTDb: PexTOp

Hata mognucanus: 23.08.2017

VHUKaJIbHBIN MPOrpaMMHBbIN KJTIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokot Ne 303  or« 8 » 6 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpaMma JUCHUIUIMHBI COCTABI€HAa C YYeTOM TpeOoBaHWM  (eaepasbHOTO
rOCyIapCTBEHHOTO 00pa3zoBaTenbHOrO cTaHaapra Beiciiero obpazoBanus (PI'OC BO) mo HampaBieHuto
noarotoBku (crenuanbHoctr) 12.03.03 dotonmka m onromHpopmaruka, yrBepxkaeHHoro 03.09.2015
rojia, pacCMOTpEeHa M OJ00peHa Ha 3acelaHuu Kadenpbl MAaTEMaTUKH «__ » 20 rona,
npoToKos No

PazpaboTunk:
JIOTICHT Kad). MaTeMaTHKH H. D. JIyruna

3aBenyromuii ooecneunBaroniei kad.
MaTeMaTUKUA A. JI. MarasuHHukoBa

Pabouas mporpaMma JUCIMITIIMHBI COINIACOBaHa ¢ ()aKyIbTETOM U BBINTyCKaroeil kadeapoii:

Hexan ®OT A. U. Bopounn

3aBeayromuii BeIycKaromei kad.

OI1 C. M. llaanapos
OKCIIEpTHI:

[Ipodeccop kadenpsl MaTeMaTUKH
(MaTemaTukm) A. A. EnprioB

[Ipodeccop kadeapsl MEKTPOHHBIX
npudopos (DI1) JI. H. OpnukoB
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1. leau u 3agauu AUCHUILTHHBI

1.1. leau AUCHUNIUHBI
O3HaKOMHUTH CTYJIEHTOB C COBPEMEHHOM €CTECTBEHHO-HAYYHOU KApTUHON MUpA.
[TossicHUTH OCHOBHBIE HAEH MaTeMaTM4YeCKMX METOJOB U  o0IMe 3aKOHOMEPHOCTH
paccMaTpuBaeMbIX SBJICHUM HAa OCHOBE 3HAaHHUA OCHOBHBIX IIOJOKEHWUM, 3aKOHOB M METOAOB
€CTECTBCHHBIX HAyK U MATEMAaTUKH.

1.2. 3agaun AUCHUIIINHLI
— Pa3Butk y cryneHta l-ro Kypca mOHMMaHHE HAay4yHOM KapTHHBI MHUpa Ha OCHOBE 3HAHMS
OCHOBHBIX TTOJIOKCHH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MaTEMaTHKHU.
— BripaboraTte mnepBHYHBIE HABBIKM MAaTEMaTHUYECKOTO aHajiu3a IIOCTABJICHHOW 3a/1a4u
HCCIIE0OBaHMUM B 00J1acTH (DOTOHMKH U ONMTOMH()OPMATHKH;
— BripaboTtaTh yMeHHE OCYIIECTBISAThH MOUCK, XpaHEHHUE, 00pa0OTKy U aHan3 UHPOPMAIIH U3
pa3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX; TPEJCTaBICHUS €€ B TpedyeMoM ¢dopMmare.

2. MecTo nucuiuinabl B cTpykrype OITIOII

Hucnunnuaa «MaremaTnueckue OCHOBBI €CTECTBEHHO-HaydyHOTo oOpasoBanus» (b1.B./IB.7.2)
OTHOCHUTCS K 010Ky 1 (BapHaTHBHAs 4acCTh).

[Tocnenyromumu  TUCUMIUIMHAMHU  SBISIOTCS:  AKYCTOONTHYECKHE  METOAbl  00pabOTKH
uHpopMaluu, APXUTEKTypa BBIYHUCIUTENBHBIX CHUCTeM, BBenenue B ()OTOHHKY U ONTOMH(OPMATHKY,
BzanmoneiicTBUEe ONTUYECKOTO H3JIYyYEHHsS C BEIIeCTBOM, BojokoHHas onTuka, BolokoHHBIE J1a3ephl,
ImoGanbHble M JIOKaNbHBIE KOMIBIOTEpHBIE ceTH, lomorpadguueckue wmetonsl B (OTOHUKE U
onTonH(popMaTHKe, 3alUTa BITYCKHONW KBaJU(PHUKALIMOHHOM paboThl, BKIIIOYask MOATOTOBKY K IPOLEAYype
3aMTHl ¥ TPOLENypy 3amuThl, MHXeHepHas M KOMIbIOTepHas Tpaduka, VHTerpaibHas OINTHKA,
WNudopmanmonnsle TexHonoruu, MceciaenoBanue U MoJETUPOBAaHUE B 3JIEKTPOHUKE U HAHOIJIEKTPOHUKE
(I'TIO 2), KBanroBast mexanuka, KorepenTHas ontrka u ronorpadus, KommnbiorepHoe MoIeTupoBaHUE U
IIPOEKTUPOBaHUWE  NPUOOPOB  KBAHTOBOM  3J€KTpoHUKH, KommbroTepHoe  MOAETMpPOBaHUE U
MPOEKTHPOBAHUE MPUOOPOB ONTHUECKON AMEKTpoHUKH, Kynmbryposnorus, Maremaruka, MaremaTnueckue
OCHOBBI TEXHMYECKOro oOpa3oBaHus, Marepuanbsl HHTErpajbHOM onTuku, Marepuanbl HEIMHEHHOM
onTuku, MeTonel Maremarndeckol Gusuku, MeTponorus W TEXHHYEeCKHe u3MepeHusi, HaydHo-
uccienoBarenbckas pabora, Hayuno-uccnenoBatenbckas pabota B cemectpe, HenmHueilHas onruka,
OnTuueckasi pusnka, Ontudeckue MeTosl 00padboTku mHpopmanuu, ONTHYECKOe MaTepUAIOBEICHHE,
OcHoBbl onrtonH(opmatuku, OcHOBBI (OoTOHUKH, [laTeHTOBaHNE HaydYHO-TeXHUUYECKUX pa3padoTok (I'TIO
4), Ilnanupoanue HMP B snekrponuke u HanosnektpoHuke (I'TIO 1), Ilpaktuka mo mosydeHuUro
NEPBUYHBIX NPO(PECCHOHAIBHBIX YMEHHH M HABBIKOB, B TOM YHCJE MEPBUYHBIX YMEHHUH M HaBBIKOB
HAyYHO-MCCIIEIOBATEIbCKON JIeATeNbHOCTH, [IpakTuka 1Mo moiaydeHuio Mpo(ecCHOHATBHBIX YMEHHH U
OnbITa NPO(EeCcCHOHANBHON JieATeNbHOCTH, [IpakTHKyM 1O KBaHTOBOW M HEJIMHEHHON ONTHKE,
[Ipennunnomuas npaktuka, [IprOopsl KBaHTOBOM ANIEKTPOHUKH U (hoToHUKH, [Ipukiannas nadopmaruka,
[IpoekTpoBaHUEe YCTPOMCTB KBAaHTOBOM M ONTHYECKOW dJeKTpoHWKH, Pamnodortonuka, Pa3paborka
YCTPOMCTB 3neKTpoHUKHM U HaHoanekTpoHuku (I'TIO 3), PacnpocTpaHeHue na3epHbIX IYyYKOB,
CxemorexHuka, Teopuss uH(popManuu M UHPOPMALMOHHBIX CUCTEM, Teopus CHCTEM U CHUCTEMHBIi
aHanmu3, YpaBHEHHUs onTopu3uKu, YdeOHO-UcchenoBaresnbekas padbora B cemectpe, Pusnka, Dusnka
KOHJICHCUPOBAaHHOIO cocTosiHUs, Pu3nka (OTOHHBIX KpHCTaLIoB, DU3MUYECKUE OCHOBBI KBAaHTOBOW M
ONTUYECKOU ANEKTPOHUKH, PU3NYECKUE OCHOBBI TEXHUYECKOTO U €CTECTBEHHO-HAy4HOI0 0Opa3oBaHMs,
dunocodus, Xumus, L{upposas 06paboTka CUrHaI0B, DKOHOMHKA, DIEKTPOTEXHUKA U HIIEKTPOHHKA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOEHHS JUCUMILIIUHBI

[Ipouecc nzyueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOMUX KOMIETEHIINHI:

—  OIIK-1 cnocoOHOCTBIO MPEACTABIATH aJIEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHWN HAyYHYIO
KapTHHY MHUpPAa Ha OCHOBE 3HAaHUS OCHOBHBIX IOJOXXEHHMH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK M
MaTeMaTHKU;

—  OIIK-2 crnocoOGHOCTBIO OCYLIECTBIATh MOUCK, XpaHEHHE, 00pabOTKy W aHaIU3 UHPOPMAIUH
U3 pa3InYHbIX UCTOUYHUKOB U 0a3 JaHHBIX, MPEJCTABIATH €€ B TpeOyeMoM ¢opmare ¢ MCIOIb30BAHUEM
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WH(POPMALMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOIOTHIA;

— TIK-1 criocoOHOCTBIO K aHAIHM3Y TTOCTABJICHHOM 3a1a49H HCCIISIOBAHUH B 001acTH (DOTOHUKHU U
ONTOMH(OPMATUKH;

B pesynbrate nzyueHus TUCIUIUTHHBI 00yYaroIIUIACs TOTKEH:

— 3HATh OCHOBHBIC YEPTHl €CTECTBEHHO-HAYYHON KApTHHHI MHpPA; HA YPOBHE TPEICTaBICHUS
LeTH W TEepPCHEKTUBBI Pa3BUTHS (POTOHMKH ¥ ONTOMH()OPMATUKH, 3amadu oOmactd (HOTOHUKU H
ONTOMH(OPMATUKH U 3HATH NMPUMEHSEMbIE K UX aHAJIM3y OCHOBHBIE OIpENEeHHs U TEOpeMbl Kypca
MaTeMaTUKU CpPEeIHEH IIKOJIbI, OCHOBBl MAaTEeMaTHUECKOro aHaiuu3a ¥ JU(QepeHINaTIbHOr0 NCUUCICHUS
(YHKIIMM BEUIECTBEHHOTO MEPEMEHHOTO; 3JIEMEHThl BEKTOPHOM anreOpbl U MX HPUIIOKEHHS; OCHOBBI
KOMIUIEKCHOTO aHajn3a; MH()OpMaIlMOHHBIE, KOMIIBIOTEPHBIE U CETEBbIE TEXHOJOTHH MOHMCKA, XpaHEHUS,
00paboTKH 1 aHaM3a HHGOPMAIIMK U3 PA3TMYHBIX HCTOYHUKOB U CITIOCOOBI €€ TIPEICTaBIICHHUS.

— yYMeTb NPUMEHSATH OCHOBBI €CTECTBEHHO-HAYHOW METOAOJOTHMH B TEOPHH M HA MPAKTUKE;
MaTeMaTU4yecky AaHaJu3upoBaTh IIOCTABICHHYIO 3ajadyy HCCIeOBaHUS B o00gacTd (HOTOHMKH U
ONTOMH(OPMATHKHU: ONEPUPOBATH C OJIEMEHTApHBIMH (YHKIHSAMH, C BEKTOPHBIMH BEIHMYMHAMH,
KOMIUIEKCHBIMU TE€PEMEHHBIMH; MPUMEHATh NPOM3BOAHbBIE K HMCCIECIOBAHUIO (DYHKIMHA; OCYLIECTBIATH
MOMCK MH(OPMAILMU C HUCIIOJIb30BAHUEM PA3IMYHbIX MHPOPMALIMOHHO-TIOMCKOBBIX CHCTEM; 00paboTaTh,
HalucaTh U BBICTYIIUTH C IPE3eHTAIMEeH pe3yabTaTOB U3bICKAHUI Ha MPEII0KEHHYIO TEMY.

— BJAaJeTh MNPEICTaBICHUEM O CYIIHOCTH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA; HaBBIKAMHU
MaTeMaTU4YEeCKOr0 aHaju3a IOCTAaBIEHHOW 3ajJauyd  uccieloBaHUs B obOnactd  (GOTOHHKH U
ONTOMH(POPMATUKU: OMEPUPOBATH C  OJIEMEHTAPHBIMU  (DYHKIMAMH, BEKTOPaMH, KOMILJIEKCHOM
MIEPEeMEHHOM, MPOW3BOAHON; HAaBBIKAMU PabOTHI ¢ pedepaTUBHBIMHU >KypHalIaMH, C OHUOIMOTECUHBIMU
KaTaJloTaMH U KapTOTEKaMH; HAaBBIKAMU OMOINOTpad)uIecKoro MoMcKa ¢ MCIOIb30BAHUEM 3JIEKTPOHHBIX
KaTaJoroB OMOIMoTeK, Onbmuorpadudeckux 0a3 JTaHHBIX U PECYpPCOB OTKpbITOro MHTEpHETa IO TeMaMm
3a]1a4 UCCIICAOBAaHMH B 001acTH (DOTOHUKH U ONITOMH(POPMATHKH.

4. O0beM IMCHUIIMHBI M BU/ABI Y4e0HOI padoThI
OOwiast TpyAOEMKOCTh JUCHMIUIMHBI cocTapisieT 3.0 3aueTHBIX €IMHHIBI U TpeICTaBlieHa B
Tabnuue 4.1.
Tabmuua 4.1 — TpynoeMKOCTh TUCIUITIIMHBI

Bunel yueGHOM nesTeNbHOCTH Bcero gacos CemecTpsl
1 cemectp

AynutopHbIe 3aHATHUS (BCETO) 36 36
Jlexum 18 18
[TpakTHUYeCKHe 3aHITHS 18 18
CamocrosiTenbHast pabota (Bcero) 36 36
[TpopaboTka JIEKIIMOHHOTO MaTeprala 13 13
CamMocTosTenbHOE U3yueHue TeM (BOIPOCOB) 4 4
TEOPETUIECKOI YacTH Kypca
Harnucanne pedeparon 10 10
[TonroToBka K MPaKTUYECKUM 3aHSATUSIM, CEMHHAPAM 9 9
Bcero (6e3 sx3ameHna) 72 72
[ToaroroBka u ciada sK3amMeHa 36 36
OO01mas TpyI0eMKOCTh, 1 108 108
3aueTHble EquHuIbI 3.0 3.0

5. Conepxanue qTUCUMILTUHBI

5.1. Pa3nenanl AMCHHUILIAHBI X BUALI 3AaHATHNA
Paznensl nucuUIUIMHBI U BUBI 3aHATUN TPUBEACHBI B Ta0Omwmie 5.1.
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Ta0muna 5.1 — Pa3gensl AUCHUIUIMHEL U BBl 3aHATHHA

= ) Z
Haspanus pa3nenos ITUCHUIUIMHBI % : e o O £ 5
= 2 2 8 2 3
= © Ao 8 £
1 cemectp
1 EcrecTBO3HaHUE Kak BaKHEHIIMA eHOMEH 4 0 6 10 OIIK-1, OIIK-2,
KYJBTYPBI IK-1
2 Konnenmuuu Gpu3MKu, XUMHUH, TE€OJIOTHH, 4 0 6 10 OIIK-1, OIIK-2,
O6uonoruu u reorpadun IK-1
3 WHXUHUPUHT, TEXHOJIOTUU U NPUKJIIAJIHbIE 2 0 7 9 OIIK-1, OIIK-2,
HayKd IK-1
4 DnemMeHTHI PUKIIATHON MaTeMaTUKI 8 18 17 43 OIIK-1, OIIK-2,
[K-1
Hroro 3a cemectp 18 18 36 72
Hroro 18 18 36 72
5.2. Conep:xanue pa3aesioB JUCHUILTAHBI (110 JTEKIIUSIM)
Coneprkanue pas3enoB JUCIHUILTHH (10 JISKIUSIM) TIPUBEIEHO B Tadbnuie 5.2.
Tabmuma 5.2 — Comepskanue pasaenoB TUCIUILIAH (TI0 JISKITHSIM)
3 z £
Haszeanus paznenos Coneprxanue pa3aesioB JUCHUTUIUHBI 110 JEKIUAM 5" = %
o S E
X o =
Y <
= S
1 cemectp
1 EcTecTBO3HaHME Kak EcrecTBO3HaHME KaK 2JIEMEHT MUPOBO33PEHUS. 4 OIIK-1,
BaXHEHIINH peHOMEH PannonaneHOe 3HaHMe. IHTYUTUBHOE BOCIIpUsTHE OIIK-2,
KYJBTYPBI mupa. Knaccudukarus Hayku U oTpacieit IK-1
ectecTBo3HaHMs. EcTecTBO3HAHNE U 3HAKOBBIE
CHUCTEMBI.
EcrecTBeHHbIE s13b1KHM. ICKYCCTBEHHBIE A3BIKH.
CymHOCTh MATEMAaTUKH U UCTOPHSI €€ PA3BUTHS.
Marematika Kak crequpuyecKuil si3bIK
ecrecTBo3HaHus. [Ipunoxxenre MareMaTuku K pa3HbIM
OTpaciisiM €CTECTBO3HAHUS. DTallbl CTAHOBJICHHUS
COBPEMEHHOT0 €CTECTBO3HAHUS.
[IpocTpaHCTBO U BpeMsi B €CTECTBO3HAHUU.
DBONIOLHUA MPEACTABICHUHN O IPOCTPAHCTBE U
BpemeHH. [IpocTpaHCTBO U BpeMsi B pa3Iu4HbIX
oTpacisx ectecTBo3HaHus. CBOMCTBA MPOCTPAHCTBA U
BpeMeHH. MepHOCTh IPOCTPAHCTBA U BPEMEHH.
CummeTpust 1 ACUMMETPHS IPOCTPAHCTBA U BPEMEHH.
OO6paTuMOCTh IPOCTPAHCTBA U BPEMEHH.
I'eomeTpuyeckue cBoicTBa MpocTpaHcTBa. MeToasl
OLIEHKH MTPOCTPAaHCTBA. MeTObI OLIEHKH BPEMEHHU.
Hroro 4
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2 Konnernmuuu Gpusukw, ®dusnueckas kapTuHa mupa. [Ipodaema 4 OIIK-1,
XUMHHU, T€OJIOTHUH, BbIJICJICHUS (PYHIaMEHTAJIBHBIX (PU3NYECKUX TCOPUH. OIIK-2,
Oouonoruu u reorpadun  MepapxudHocTh Gpu3ndecKux sBiaeHUNH. OCHOBHBIC IK-1

po0seMbl B U3y4eHUH MakpoMupa. CoBpeMeHHbIE

MIPECTaBICHUA O YacTUIaX u aroMax. OCHOBHbIE

npo0IeMbl B U3yuyeHHH MUKpomupa. Konuenus

BO3HMKHOBEHUS U pa3BUTHs BeenenHol. OCHOBHBIE

npo0IeMbl COBPEMEHHOH acTpOU3UKH.

XuMuyeckre mpeodpa3oBaHus BEIIECTBA.
XUMHUYECKHE SBICHUS U UX CYITHOCTh. OCHOBHBIE
KOHIIETITyaJIbHbI€ CUCTEMBI XUMHUU. XUMUYECKUI
cocras BemecTBa. [Ipobrema XuMu4aeckoro
coequHenus. [IpoGieMa BoBeUeHUS XUMHUECKHIX
AIIEMEHTOB B ITPOU3BOJICTBO HOBBIX MaTEpUaIOB.
[IpoGneMsl, pemiaeMblie B paMKax YU4eHHUs O
XUMUYECKOH cTpyKType. CYIIHOCTh XUMHUYECKOTO
nporuecca. [[puHIune ynpapaeHus: XMMUYECKUM
MIPOIIECCOM. DTaIbl XUMHUUECKON IBOIOLINH.

durypa u ctpoerune 3emin. BHyTpeHHee
ctpoeHue 3eminn. OCHOBHBIE XapaKTEPUCTUKU 3EMIIN.
XUMHUYECKU U MUHEPaJIbHbIA COCTaB 3eMJIH.
I'mapocdepa u atmocdepa 3emin. JHAOTEHHbIE
(BHYTpEHHHE) MPOIIECChI. DK30TCHHBIC (BHEITHUE)
nporiecchl. BzanMoseiicTBre SHIOTEHHBIX U
HK30T€HHBIX IpolieccoB. Bo3HUKHOBEHME U
reoJIornyecKas UCTOPHUS 3eMIIH.

®denomeH xn3HU. CyIIHOCTh U YPOBHU
opranuzanuu ku3Hu. CyIHOCTh U OHOJI0oTHYeCKast
KapThHa Mupa. CBONHCTBA KUBBIX OPTaHU3MOB.
VYpoBHH OpraHN3aIlluH KU3HU. DKOJIOTHIECKHE
3aKOHOMEPHOCTH B mpupoze. Konnenuuu
BO3HHKHOBEHUS KU3HU. DBOIIOIMOHHO YUCHHUE B
ouonorun. PazBurtue »xu3nu Ha 3emie. Yenosek:
(beHOMeH, IPOUCXOXKACHNE, OMOITHKA.

B3aumoneiicTBue npupoas! 1 001IeCTBA.
[moGanbHBIE TPOOIEMBI UETIOBEUECTBA U KOHIIETIITUS
B3aMMOJICHCTBUS 00IECTBA C OKpYXKaroIIel cpeioi.

Hroro 4
3 UH>XUHUPUHT, Cnenuduka HayyHOTO Mo3HaHUs. Hayka u 2 OIIK-1,
TEXHOJIOTUHU U Hay4yHO€ 3HaHue. OYHKIMN HAYYHOTI'O ITO3HAHUS. OIIK-2,
MPUKIIaHbIE HAYKU Hayunoe u BHeHayuHOe 3HaHue. Kareropuu IK-1

OrpaHUYEeHUs HayyHOro 3HaHUs. CpencTBa U METO/IbI
Hayku. CTpyKTypa U YpOBHHM HAyYHOI'O 3HAHMSI.

Cuctemnsiii noaxoa. Madopmarmst kak Mepa
OpPraHW30BaHHOCTH CHUCTEM.

ITonsiTe MOZIENY ¥ MOJEIUPOBAHHUS.
Knaccudukanus Mozeneid. tambl CHCTEMHOTO
UCCJIEJOBAHNS MOJIETIEH.

MaremaTtndeckas 00paboTKa pe3ynbTaToB
OTIbITA.

HUrtoro

4 DneMeHThI MPUKIIATHON Omnpenenenve pyHKIMHM OTHON TTEPEMEHHOM. 8 OIIK-1,
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MaTeMaTHKH OnemenTtapubie pyHkiuu. O6paTHas GyHKINS. OIIK-2,

Cucremsl koopauHat. Kpusbie BToporo nopsjaxa: IK-1
OKPY>KHOCTb, JJUIHUIIC.

DeMeHTHI BEKTOpHOU anreOpsl. BekTopsl.
Jluneitnplie aeiicTBUs HaJ BekTopamu. CkajsipHOe
npou3sBesieHue BeKTopoB. [loHsATHE O TEH30pax.
MHoroMepHoe BEKTOpHOE MPOCTPaHCTBO. BekTopHoe
npousBeieHue BeKTOpoB. [IpusnoxkeHusl.

OYHKIMH KOMITJIEKCHOTO IEPEMEHHOTO.
Kommnekcnsie uncia. [Ipocreitmme cBoricTBa
KOMITJIEKCHBIX uncen. ConpsikeHHbIE KOMIIEKCHBIE
yucna. Bo3senenue B MHuMy10 creneHb. dopmyna
Diinepa. Jlorapudmer u kopau. Onucanue
rapMOHMYECKUX KOJIeOaHUH C TOMOLIbIO
MoKa3aTenbHON (PYHKIMU OT MHUMOTO apTryMeHTa.

DJeMEeHTbl MaTEMaTUYECKOTO aHAJIN3a.
Huddepennmanbroe ucuucienne GyHKIUN OTHON
nepemenHoit. [Ipasuna quddepeHnupoBaHms.
[TponsBoaHast ¥ SKCTPEMYMBbI (DYHKITUH.

Hekoropsie ocobeHHOCTH pelieHus (HU3nIeCcKIX
3agad. opMynbl IPUOIMKEHHBIX BRIYMCICHUN.
OxpyIyieHre Yucell B cirydae NpUOIMKEHHBIX
BBIYMCIICHHM.

Hrtoro 8

Hroro 3a cemectp 18

5.3. Pa3nesibl AMCHMILIMHBI M MEKIMCUMILUIMHAPHBIE CBS3M ¢ 00eCeYnBAKIMMH (TPeAbl Ty IIUMH)
U oOecneynBaeMbIMU (MOCJEAYIONIUMH) TUCHUNIIMHAMUI
Paznenbl qUCIIUTUTMHBI M MEKIUCITUTIIMHAPHBIC CBS3M C 00ECIIEUMBAONTUMU (TIPEABITYIIUMH) U
obecrnedrBaeMbIMH (TTOCIEAYIOMUMHI ) TUCIUTUTHHAMH MIPEICTABICHBI B Tabnwmie 5.3.
Tabnuma 5.3 — Pa3aenb AMCHUIUIMHBI M MEXIUCIUTUIMHAPHBIE CBS3H

Ne paznenoB JaHHOM AUCUUIUIHHBL, 17151 KOTOPBIX
HE0OXOMMO U3yUeHHE 00CCIICUNBAIONIUX U
o0ecredrnBaeMbIX JUCIUILTUH

1 2 3 4

[Tocnenyromuye TMCUUILITUHBI

HanmenoBanue JUCHUITIINH

1 AkycToonTHYeCKHEe METOAbI 00pabOTKH

+ + + +
uHbopMauu
2 ApXMTEKTypa BbIUUCIUTEIbHBIX CUCTEM + + + +
3 Beeznenue B pOTOHUKY U ONTOMH(POPMATHKY + + + +
4 B3anMoJeNCTBUE ONITUYECKOTO U3ITYUEHMUSI C + + + +
BEIIECTBOM
5 BonokoHHas onTHKa + + + +
6 BonokoHHbIe J1a3ephl + + + +
7 I'moGaJibHBIE U JTOKAJbHBIE KOMITBIOTEPHBIE CETH + + +
8 T'onorpaduueckre MeTo/ibl B GOTOHUKE U + + + +
ONTOMH(pOpPMATUKE
9 3ammTa BBITYCKHOW KBaTM(PUKALMOHHOM + + + +

paboThl, BKJIIOUas MOJrOTOBKY K MpOIeype
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3alUTHI U TIPOLENYPY 3aIlUTHI
10 MuxeHepHas 1 KOMIIbIOTEpHAas rpaduka

11 MHTerpanbHas onTUKa

12 NudopmarimoHHbie TEXHOIOTHH

13 UccnenoBanue u MOAECIMPOBAHUE B
aeKTpoHuKe 1 HaHo3ekTponuke (I'TIO 2)

14 KBanToBas MexaHHKa
15 KorepenTHas ontvka U rojorpadus

16 KomnproTepHOE MOJENMPOBAHUE U
IPOEKTUPOBaHUE TPHUOOPOB KBAHTOBOM
3IEKTPOHUKHU

17 KomnproTepHOE MOJEINPOBAHUE U
POEKTUPOBAaHUE MPUOOPOB ONTHUYECKON
JNEKTPOHUKHU

18 Kynbryposnorus
19 MaremaTuka

20 MareMaTHYECKHUE OCHOBBI TEXHHUYECKOTO
00pa3zoBaHUs

21 Marepuainbl UHTETPAIbHON ONTHKH

22 Marepuaibl HEMTUHEHHOM ONTUKU

23 MeToapl MaTeMaTUIECKON (PUBHUKH

24 MeTposorust 1 TeXHUUECKHUEe U3MEPEHHUS

25 HayuHo-uccnenoBarenbckasi pabora

+

+

26 HayuHo-mccienoBarenbckas pabora B ceMecTpe
27 HenvHeliHas OnTHKa

28 OnTrueckast pu3uka

29 OnTuueckue MeTosl 00paboTKU HH(OpMaIUU
30 Onrtuueckoe MaTepualoBEACHUE

31 OcHoBBI onTOMH(OPMATUKH

32 OcHOBBI ()OTOHUKH

33 IlateHTOBaHNE HAYYHO-TEXHHYECKUX
paspabotok (I'TIO 4)

+ + + + + + + o+ 4+ o+ + o+

+

+ + + + + 4+ + o+ 4+ o+ o+ o+

+

+ 4+ 4+ 4+ + + + + + + + o+

+

+ 4+ 4+ 4+ + + + + + o+

34 ITnanupoanue HUP B anexTpoHuke u
HaHoannekTponuke (I'TIO 1)

35 IIpakTHKa Mo MOJYYESHUIO NEPBUYHBIX
npodeccrHoHaTbHBIX YMEHUI U HABBIKOB, B TOM
YHCIIe IEPBUYHBIX YMEHUI U HABBIKOB HAyYHO-
MCCIIE0BATEIILCKOM eI TEIIEHOCTH

36 IIpakTHKa 1Mo MOTYYESHUIO TPOPECCHOHATBHBIX
YMEHHH | OTIbITa TPO(HeCCHOHATBHOM
JIeSTEIIbHOCTH

37 IIpakTHKyM 110 KBAHTOBOW M HEITMHEHHON
OITHKE
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38 IpenaurmioMHas MpaKkTHKa + + + +

39 IIpubopbl KBAHTOBOH IEKTPOHUKU U (POTOHUKH + + + +
40 TIpuxmannas napopmaTrka + + + +
41 HpOCKTI:IpOBaHI/Ie YCTPOWCTB KBAHTOBOM H + + + +
OTNITUYECKON AIIEKTPOHHUKH

42 PagnodoTtoHuka + + + +
43 Pa3paboTka yCTpOMCTB ANEKTPOHUKH U + + + +
Hanoanekrponuku (I'TIO 3)

44 PacripocTpaHeHHE Ja3€PHbIX ITYYKOB + + + +
45 CxeMOoTexXHUKa + + + +
46 Teopus undopmanuu 1 UHPOPMALIMOHHBIX + + + +
cHCTEM

47 Teopus CUCTEM M CUCTEMHBIN aHAIN3 + + + +
48 YpaBHEeHHS ONTOPU3IUKU + + + +
49 YuebHo-uccnenoBareibckas padbora B ceMecTpe + + + +
50 ®usuka + + + +
51 ®Ousnka KOHIEHCUPOBAHHOTO COCTOSHUS + + + +
52 ®uznka GOTOHHBIX KPUCTAIIIOB + + + +
53 dusnyeckue 0CHOBHI KBAHTOBOM M ONITUYECKOM + + + +
JIEKTPOHUKH

54 duznyeckue 0CHOBBI TEXHUYECKOTO U + + + +
€CTECTBEHHO-HAyYHOTO 00pa30BaHUs

55 ®dunocodus + + +

56 Xumus + + + +
57 Hudposas 06paboTKa CUTHAIIOB + + + +
58 DxoHOMUKA + + +
59 DneKTPOTEXHHUKA U IIEKTPOHUKA + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIUI, POPMHPYEMbIX TPH U3YUE€HHUH TUCHHUIIUHBI, 1 BU10B 3aHATHI
CooTBeTCTBUE KOMITCTEHIMH, (OPMHUPYEMBIX IPHU W3YyYCHUHM ITUCHUIUIMHBI, W BUAOB 3aHITHN
IIpeCTaBIeHO B Tabnuue 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIIETCHIINH, (OPMUPYEMBIX MPH W3YYCHUH TUCLUIUIMHBI, U BHJOB

3aHATHI
< Bunerl 3ansaTuit
=
= .
5 o le)
= S s D
) i 4 S OpPMBI KOHTPOJIA
= [P} v
= = < =
= o <
o = O
OIIK-1 + + + Jlomamaee 3aganue, DK3aMceH,
Ompoc Ha 3ansTUAX, Tecr,
Pedepar
OIIK-2 + + + JlomanHee 3aganue, DK3aMeH,
Omnpoc Ha 3aHsATHAX, TecT,
Pedepar
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IIK-1 + + + JlomamHee 3aganue, JK3aMeH,
Omnpoc Ha 3ansTusx, Tecr,

Pedepar
6. UuTepakTUBHBbIE METOABI H (POPMBI OPraHU3ANMU 00yUEeHUSI
He mpenycmorpeno PVYII.
7. JlaGopaTopHblie padoThI
He mpenycmorpeno PVYII.

8. [IpakTHyeckune 3aHATHS (CEMHHAPBI)
HanMeHoBaHMe TPAKTHYECKUX 3aHATUH (CEMHHAPOB) MPUBEICHO B Tabmuie 8. 1.
Tabmuma 8.1 — HaumeHoBaHME MPAaKTHYECKUX 3aHATHHA (CEMHHAPOB)

5 0]
2 Z =
3 = =
Z 2 5
HasBanus pa3nenos HanMeHoBaHMe IPAKTUYECKUX 3aHATUH (CEMHHApPOB) 5 7 S 5
= i
a o' 2
= S
1 cemectp
4 DneMeHTHI IPUKIATHON DiIeMeHTapHbIe (PYHKITUU 2 OIIK-1,
MATCMATHIH. HccnenoBanue GyHKIUI U UX TpadUKOB 2 1(_)&_{[};-2’
Cuctembl koopauHat. KpuBbie BToporo mopsixa. 2
Ooparnas Qynkuus. 'apmoHndeckue koiaeOaHus 2
DJeMeHTbI BEKTOPHOU anreopsl 2
KommekcHble uncia 4
[TpouzBoanas 2
[Tpou3BoaHAas ¥ SKCTPEMYM 2
Hroro 18
Hroro 3a cemectp 18

9. CamocrosiTesibHAsi padoTa
Bunel camocrosTensHOM paboThl, TPYAOEMKOCTh U OPMHUPYEMbIE KOMIIETEHIIUH MIPEICTABICHbI B
tabnuue 9.1.
Tabnuua 9.1 — Buasl caMoCTOSTENbHON padOThI, TPYAOEMKOCTh U (JOPMHUPYEMbIE KOMIIETEHLINN

3 2 E
2 5 =
Buasl caMocTOSTENBHOMN E o 20
HaszBanwus pa3nenon = &5 ®opMbI KOHTPOJIS
PpaboTHI 3 S =
S o =
al S 2
= S
1 cemectp
1 EcrecTBO3HaHUE KaK Hanucanue pedeparos 2 OIIK-1, Pedepar, Tect, Dx3amen
BayKHEHIIINH (heHOMECH I1K-2
AKHC (berome [TpopaboTka IEKIIMOHHOTO 4 (I)IK 1 :
KYIbTYphL Marepuana
Uroro
2 Konnenmumu Gpusukw, Hamnucanue pedepaton 2 OIIK-1, Pedepar, Tect, Dx3amen
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XHAMUHU, T€OJIOTHH, [TpopaboTKa JIEKITMOHHOTO 4 OIIK-2,

Ouonoruu u reorpaduu Marepuaa IK-1
Htoro 6
3 HXUHUPUHT, Hanmucanue pedepaton 6 OIIK-1, Pedepar, Tect, Dx3amen
TEXHOJIOTUHU U I1K-2
CXHOIIO [TpopaboTka JIEKITMOHHOTO 1 I?IK 1 :
MPUKIIATHBIC HAYKU MarepHana -
Htoro 7
4 DnemenTtsl npukiagHoit IlogroroBka k 9 OIIK-1, JlomaliHee 3agaHue,
MaTE€MAaTHUKH MPAKTAYECKUM 3aHSATHSIM, OIIK-2, Ompoc Ha 3ansTUsAX, Tecr,
CEMHUHapaM I1K-1 OK3aMeH
CamocrosiTenbHOe 4
W3y4YeHHE TeM (BOIIPOCOB)
TEOPETUYECKON YacTH
Kypca
[TpopaboTKa JEeKIIMOHHOTO 4
Marepuaa
Uroro 17
Hroro 3a cemectp 36
[ToaroroBka u cnaua 36 DK3aMeH
HK3aMEHa
Hroro 72
10. KypcoBas padora (mpoekr)
He npenycmotrpeno PYIIL.

11. PeiiTunroBas cucremMa Jjisi OlleHKH YCIIeBAeMOCTH 00yUYaIOIIHXCS

11.1. banabHbIe OLIEHKH A5l 3JIEMEHTOB KOHTPOJISA
Tabmuma 11.1 — banibHbIe OTIEHKH JUTS STIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumalTbHbII MaxkcumaltbHbII
OneMeHTHl y4eOHOU 0asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ Gann 3a mepuon
NEITEIbHOCTH mexay 2KT u na ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI] ceMecTpa
1 cemectp
JomarnHee 3agaHue 7 7 7 21
Onpoc Ha 3aHATHAX 7 7 7 21
Pegepar 20 20
Tect 4 4 8
Htoro makcumym 3a 18 14 38 70
TIEPUOJT
DK3aMeH 30
Hapacratomum urorom 18 32 70 100

11.2. IlepecueT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0amIoOB B OLIEHKHU 32 KOHTPOJIBHBIC TOUKH MPEACTaBIeH B Tadbmume 11.2.
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Tabmuma 11.2 — [lepecuer 6aJ1710B B OIIEHKU 32 KOHTPOJBHBIE TOUKH

bannibl Ha 1aTy KOHTPOJIBHON TOYKH Ouenka
> 90% ot MakcuManbHON cyMMbI OanoB Ha aaty KT 5
Ot 70% no 89% ot makcumasibHOI cymMbl OaiioB Ha Aaty KT 4
Ot 60% 10 69% ot MmakcumanbHON cyMmMBbI OannoB Ha gary KT 3
2

< 60% oT MakcuMaNIbHOM cCyMMBbI O6amutoB Ha aaty KT

11.3. Ilepecyer cymMMbI 02JUI0B B TPAAMIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
ITepecuer cymmbl OaioB B TPAJULMOHHYIO M MEXIYHApPOIHYIO OLIEHKY MpEJCTaBlIeH B Tabiuie
11.3.

Tabmuma 11.3 — ITepecueT cyMMbl OaJUTOB B TPATUITMOHHYIO ¥ MEXTYHAPOIHYIO OIIEHKY

Hrorosast cymma 0anios,

Onenka (I'OC) YYMTBIBAET YCIEUIHO CAHHBII Onenka (ECTS)

9K3aMEH

5 (om4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (odens xoporio)

4 (xopo110) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 - 69 D (ynoBneTrBopUTEIBHO)

3 (YyAOBIIETBOPUTENIHHO) (3a4TEHO) 60 - 64 E (nocpercraeno)
2 (seynoBneTBOpUTEILHO) (HE Hwxe 60 6ammoB F (meynoBneTBOpHUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOe U MH(OPMAIUOHHOE o0ecniedeHre T CUMILTUHBI

12.1. OcHoBHas qUTEpaTypa
1. Konmenuuu coBpeMeHHOTO ecTecTBOo3HaHU: YueOnuk / bonnapes B.II. - 2-e u3zz., nepepad.
u jomn. - M.: Anepa-M, HULLT UHOPA-M, 2016. - 512 c. [DnexTponHsIil pecype] - Pexxum nocryma:
http://znanium.com/catalog/product/548217 (nara oopamenus: 27.06.2018).
2. DneMeHTHl mpukiIagHoi Matemaruku / 3enpaoud S.b., Meimkuc A.Jl. - M.:OU3MATIJINUT,
2008. - 592 c. [DnekrponnbIit pecypc] - Pexwum moctyma: http://znanium.com/catalog/product/944876
(mara obpamenus: 27.06.2018).

12.2. lonosiHuTEAbHAS JJUTEpPaTypa
1. DOmnementapusie QpyHKIMU U UX rpadukn: YaedHoe nmocodbue / ['punmmon U. 3. - 2017. 91 c.

[DnmextponnbIii pecypc] - Pexxmm moctyma: https://edu.tusur.ru/publications/7037 (mara oOpamieHus:
27.06.2018).

12.3. YueOHO-MeTOOHYECKHE MTOCOOUS

12.3.1. O0s3aTe1bHBIC y4eOHO-MeTOANYECKHE TOCOOHSs

1. Beicmas maremaruka I. IIpakTukym mo nuHelHHOW anredpe M aHATUTHYECKOH TI€OMETPHU:
VYyebHoe nocodue / MarazunnukoB JI. U., MarasunnukoBa A. JI. - 2007. 162 c. (PexomennoBaHO aJis
CaMOCTOSITENIbHON paboThI) [OneKTpOHHBIN pecypc] - Pexxum JoCTyma:
https://edu.tusur.ru/publications/37 (nara obparenus: 27.06.2018).

2. Ilpaktukym mo auddepeHnnaibHOMy UCUUCIeHHIO: Y4yeOHoe mocobue / MarasuHHHKOB A.
JI., Marazunnukos JI. 1. - 2017. 211 c. (PexoMeHna0BaHO AJi1 CAaMOCTOSITEIbHONW pabOThl) [ DIEKTPOHHBIH
pecypc] - Pesxxum moctyma: https://edu.tusur.ru/publications/7085 (nara ooparenus: 27.06.2018).

3. Ilpaktnkym 1o Teopun (QYHKIUHA KOMIUIEKCHOTO TEPEMEHHOTO, TEOPHH  PSIJIOB,
OTIepaIlMOHHOMY HCUUCIICHUIO: YueOHo-MeToauyeckoe nocobue / EnprioB A. A., EnbnioBa T. A. - 2018.
194 c. (PexomeHn0BaHO AJii CaMOCTOATEIbHOW paboThl) [DnekTpoHHBIN pecypc]| - Pexum pocryna:
https://edu.tusur.ru/publications/7377 (nara oopamienus: 27.06.2018).

4. bepman, I'H. COopHuK 3aau 10 Kypcy MaTeMaTH4YECKOro aHaiu3a [ DNeKTpoHHbIN pecypc] :
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yueb. mocodue — OnekrpoH. gaH. — Cankr-IletepOypr: Jlans, 2017. — 492 c. (PexoMeHa0BaHO IS
CaMOCTOSITEIbHON paboThl) [DneKTpoHHBIN pecypce]| - Pexxum moctyna: https://e.lanbook.com/book/89934
(mara oopamenus: 27.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MOCOOUS 1JIs1 JIMI] C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
UHBAJUI0B

Y4eOHO-MeTOAMYECKUE MaTepUabl ISl CAMOCTOSTEIbHON M ayTUTOPHOM paboThl 00ydYaromMXCs
W3 YMCIIA JIUI C OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 30POBBSI I MHBAIUAOB TPEIOCTABISIOTCS B (hOpMax,
a/JlanTUPOBAHHBIX K O'PAaHUYCHUSAM UX 37I0POBbS U BOCIPUATUS HH(DOpMAIHH.

J1s M1 ¢ HapylIeHUsIMM 3peHust:

- B (hopMe NIEKTPOHHOI'O JTOKYMEHTA;

- B [1e4aTHON (hopMe yBEIIMYEHHBIM IIPUPTOM.

Jlist ML ¢ HAapyUIeHUsIMH CJIyXa:

- B (hopMe FIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHoOu (hopme.

J1s M1 ¢ HapylIeHUsIMM ONIOPHO-ABUIaTe/bHOIO annapara:

- B (hopMe IEKTPOHHOI'O JOKYMEHTA;

- B Mle4aTHoOU opme.

12.4. IlpoeccnonanbHbie 0a3bl JAHHBIX M HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
4. https://lib.tusur.ru/ru/resursy/bazy-dannyh

5. http://www.elibrary.ru/

3. http://nano.nature.com/

4. http://materials.springer.com/

13. MarepuajibHO-TEXHUYECKOE o0ecnedyeHHue TUCHUIIMHBI U TPedyeMoe MPOorpaMMHoe
obecneyeHue

13.1. O0mue TpeGoBaHNs K MATEPHAJIbHO-TEXHHYECKOMY M IIPOrPAMMHOMY 0O0ecre4yeHH 0
AUCUHMILIUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H NIPOrPaMMHoOe o0ecriedeHne JJIsl JICeKIMOHHbBIX 3aHATHH
Jlis mpoBeneHus 3aHATUN JIEKIMOHHOTO THUIA, I'PYNIOBBIX M WHAMBHUIYaJIbHBIX KOHCYJIBTAlIUH,
TCKYUICTO KOHTPOJIA U HpOMG)KWO‘-IHOfI ATTCCTAllMU HUCIIOJIB3YCTCA yqe6Ha${ AyAuTOpHA C KOJIUYCCTBOM
MOCAI0OYHBIX MECT He MeHee 22-24, 000py/10BaHHas JTOCKOM M cTaHAapTHOW yueOHo#l Mebenbio. MmeroTcs
JEMOHCTPAIIMOHHOE O0OpYI0BaHWE M YYEOHO-HAISAHBIE MOCOOUs, 00ECTEeUMBAIOIINE TEMaTHYECKHUE
WITIOCTPALMH 110 JEKIIMOHHBIM pa3ziesaM JUCIUIUINHBL.

13.1.2. MarepuaJbHO-TEXHHYECKOE H IPOrPAaMMHOe 00ecnedyeHne VI NPAKTHYECCKUX 3aHATHI

VYuebHast ayIuTOpHst

yueOHasi aynuTopus Al MPOBEACHUS 3aHATUN JIEKIMOHHOTO THUMa, ydyeOHas ayIuTOpHs IS
MIPOBEIEHUS 3aHATHI MPAKTHYECKOTO THUIA, YUeOHas ayluTOpHs ISl IPOBEACHHS 3aHATHIH CEMUHAPCKOTO
TUMA, TIOMELICHUE IS MPOBEACHUS TPYMIOBBIX M WHAUBUAYAIbHBIX KOHCYIbTAlUH, MOMEIIECHUE IS
IIPOBEJICHUSI TEKYILIETO KOHTPOJIS M POMEKYTOUHOM aTTecTauu

634034, Tomckast obnactb, . Tomck, Bepmmnuna ynuna, n. 74, 224 ayg.

Onwucanue UMEIOIEeTocs 000PYI0BAHUS:

- Kommiekr cnenmanu3upoBaHHON yueOHOM Mebemnu;

- PaGouee mecTo mpenonaBares.

[IporpamMmmHoOe obecrieueHne He TpeOyeTcs.

13.1.3. MarepuaJibHO-TeXHUYECKOE U POrPAMMHOe o0eceueHue 1JIsl CaMOCTOSITeIbHOMH padoThI
Jnst camocTosTeTbHON pabOThl MCTOJIB3YIOTCS Y4eOHBIE ayTUTOPUU (KOMITBIOTEPHBIE KJIACChl),
PacToNIOKEHHBIE 10 aJipecam:
- 634050, Tomckast obmacts, . Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, I. Tomck, yin. Kpacnoapmeiickas, a. 146, 201 ayn.;
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- 634034, Tomckas obnacts, I. ToMmck, Bepmmanna ynuma, 1. 47, 126 ayn.;
- 634034, Tomckas obmacts, T. Tomck, Bepmmanna ynuma, 1. 74, 207 aya.

CocraB 000pyn0OBaHUSA:

- yuebHasi MeOelb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI TMOMKIIOYCHBI K ceThn «MHTepHeT» U 00eCHeYrBarOT JOCTYN B AJICKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBLHYIO CPENY YHHUBEPCHUTETA.

[Tepedenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 myis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TEXHUYECKOE o0ecniedeHne TUCIIUNTHHBI J1JIs1 JIMI[ C OTPAHHYEHHBIMU
BO3MOKHOCTSIMHU 310POBbsl U HHBAJIN/I0B

OcBocHHE TUCIUILIMHBI JIUIIAMU C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 3J0POBbSI M MHBAITUIAMH
OCYIIECTBIISIETCS C UCIOIB30BAHUEM CPECTB O0YUEHHSI OOIIEro U CrielualbHOr0 Ha3HAuYEHUSI.

[Mpu 3aHsATHSAX ¢ OOydYAIOIIUMUCS € HAPYUIEHMAMH CJIyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHUJIMBAIOUIEH amnmapaTrypbl, MYJAbTUMEAMMHBIX CPEACTB W JIPYI'MX TEXHMYECKHX CPEACTB
npuema/mepenadu yuyeOHoW WHGOpPMALUU B JOCTYINHBIX (OpMax, MOOMIIBHOM CHCTEMBbI NpENoAaBaHUs
JUst 00y4aroUIMXCsl ¢ WHBAJIMIHOCTBIO, MIOPTATUBHOM MHIAYKIIMOHHOW CHUCTEMBbl. YueOHas ayauTOpHs, B
KOTOpPOH 3aHMMAIOTCS OOydaromuecs ¢ HapylmIeHHEM cliyxa, 00OpYIOBaHA KOMITBIOTEPHOW TEXHHKOH,
ayIMOTEXHUKOM, BUJICOTEXHUKOM, AIEKTPOHHOM JOCKOM, MyJbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOIIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4eOHBIX ayAUTOPUIX BO3MOXKHOCTH MMPOCMOTPA YAAJIEHHBIX 00BEKTOB (HampUMep, TeKCTa
Ha JIOCKE WM CJaif/la Ha SKpaHe) MPU TOMOIIY BUICOYBEITUIUTENCH ISl KOM(GOPTHOTO IPOCMOTPA.

[lpu 3aHATHAX ¢ OOyYarOIIMMHUCA € HApPYLIEHHWSIMH OINOPHO-IBHMIaTeJIbHOIO amnmnapara
WCTIONB3YIOTCS QJIBTEPHATHBHBIC YCTPOWCTBa BBOAA WMH(MOpPMAIMU W JPYrHe TEXHUYECKHE CPEICTBA
npuemMa/repenadn yaeOHoil mHopMaIuu B JOCTYMHBIX (popmMax, MOOMIBHOW CUCTEMBbI OOyUYEHHUS s
JIIOZIEY C MHBAJIMIHOCTBIO.

14. OHeHO‘leIe MarTrepuajabl U METOANICCKHUEC PEKOMECHIAIUHU 110 OPraHu3aliii U3y4CHHU s
AUCHHUIIINHBI

14.1. Conep:xaHue OLIEHOYHbIX MATEPHAJTIOB M METOAUYECKHE PEKOMEHAALMHU
Jnst ouileHKH cTeneHu chOpMHUPOBAHHOCTH U YPOBHSI OCBOCHUS 3aKPEIJICHHBIX 33 TUCIUTUIMHOMN
KOMIIETEHITUH UCTIONB3YIOTCS OLIEHOYHbIE MaTepHUAJIbl B COCTaBE:

14.1.1. TecToBBIC 3a1aHUA

1.

B pesynbsrare 00paboTKH 3KCHIEpUMEHTATBHBIX TEOpEeTHYECKas
TTAaHHBIX HCCIe0BaTeNb HoJay4aer SMIHUPUYECKas
(bYHKHI/IOHaJ'II)Hy}O 3aBUCUMOCTD B BU/IC OKCIIOHCHIINAJIbHAsI
(hopMyIbl, KOTOpasi HOCUT Ha3BaHHUE. .. yHHUBEpCaIbHas
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2.

Jonst penieHus buznIecKon 3amaun | Pa3mbinuieHust oObIBaTenst 00 ycTpoicTBe
HCTIOJIB3YIOTCS Bceenennoi

ITocranoBKka 3agaun. OCHOBHBIE TIOCJIEIOBATEIIbHBIE ATAIIBI

Bri6op MeTona pemieHus. MaTeMaTH4YE€CKOro MOICIMPOBAHUS

[IpoBepka aeKBaTHOCTH MOJIEIIH. (bu3nYeCcKor 3a1a91

Monuukarus Moaenu. IInan uccnenosaress

Omnucanublii  OPOLECC  NPEACTABIACT | Mozenb H0CTHKEHHS IOCTABIECHHBIX LEIei B
co00ii. .. JKU3HHU
3.
Haubonee s pexTBHAS peanuszanys | Beruncnenus, NOpoOBOAMMBIE TPU  [OMOIIU
MaTeMaTU4YE€CKOr0 MOJEIUPOBAHUS CETOAHS — | PYUYKHU U JiucTa Oymaru
370 ... Beruucnenusi, npoBOAMMBIE TPU  [TOMOIIU

pYYKH, JIucTa OyMaru M KaJbKyJnsTopa

BBI‘-II/ICJIGHI/ISI, MMPOBOAUMBIC Ha KOMIIBIOTEPC
IIpru oMoy COBPEMCHHBIX MATCMATHYCCKUX
ITaKETOB

Brruucnenus «B YME»

4.

Cpenu TeOpeTUYECKUX METO/IOB MCCIIEIOBAHUS | HCTOPHYECKHI

OTCYTCTBYET. .. JKCIIEPUMEHTAIIbHBIN
JI€AYKTUBHBIN
JIOTHYECKHI

5.

«3aKOH IIOCTOSHCTBA coOCTaBa», coracHo | P. boimem

KOTOpoMy Jit000e KOHKpeTHoe xumudeckoe | JI. JlaByasbe

COeMHEHHE 00JIaJaeT CTPOTO OMPEACTICHHBIM,
HEM3MEHHBIM COCTABOM M TEM CaMBIM
OTIIMYAETCS OT CMeced, ObUI TEeOpeTUYECKH
00OCHOBaH. ..

Jx. JlansTOHOM

J.1. MeHaeneeBbIM

6.

3aKOH COXpaHEHMsI KOJIMYEeCTBa MAaTepuu H
KOJIMYECTBA JBMKCHUS OTKPBLI. . .

X. Opceren

N.HprotoHn

M.B.JIomoHOCOB

I'.B. Puxman

7.

Co3szatenieM TEOPUH SIEKTPOMArHUTHOIO nojst | Iepi

ABJIAETCA. .. dapaeii
Amriep
Makcsen

8.

B  sormyeckyro  cxemy — «dusmka ~— —> | MareMaTuKa

...—>0uonorus»  BCTaBbTE  HpPONyIIEHHBIH | OMochepa

YPOBEHb aCTPOHOMHS
XUMHSL
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9.

BonHoBy10 Teopuio cBeTa MpeaioKui. . .

T JleiiOuunIx

O. Pemep

X. I'rojirenc

Jx. bpanmn

10.

ABTtopoM cTpok: «Ilog nMeHeM xuBOro
BellecTBa s Oyay noapa3yMeBaTh BCIO
COBOKYITHOCTb OpPTraHU3MOB, PACTUTEIbHBIX U
KHMBOTHBIX, B TOM YHCJIE U YEIOBEKa,
SIBJIICTCAL. . .

B.W. Bepnaackuii

J.W. Menneneen

A. DUHIITEWH

Y. J{apBuH

11.

B cocras Jla3z€pa HC BXOOUT

JJaMIla HaKa4KH1

pabouee Teno

3epKaHBHBIﬁ PE30HATOP

ra3oBbIil Xpomarorpad

12.

BCTTa-I/I?sJ'IyLICHI/Ie — 9TO...

MIOTOK HEUTPOHOB

MOTOK ()OTOHOB

ITOTOK 3JICKTPOHOB C aTOMHBIMHA Op6I/ITaMI/I

ITOTOK D3JICKTPOHOB M3 AJipa aTOMOB

13.
[IpenenbHast CKOPOCTh IEpeAaIn CKOPOCTb PEaKLMU YEJI0BEKa
uHpOPMAIHUH. . . CKOPOCTB 3ByKa

CKOPOCTb CBETA

CKOPOCTh YyBCTBUTEJILHOCTH NMPHOOPOB
14.

Ocobast ponb (UMK B €CTECTBO3HAHUU
3aKJIF0YaeTCs B TOM, YTO OHA. ..

pa3pabaTbiBaeT COBPEMEHHYIO D3JIEKTPOHHYIO
TEXHUKY

SABIIACTCA OHHOfI 13 CIICHHAJIbHBIX HAYK,
BXOAIIUX B CUCTEMY CCTCCTBO3HAHUS

U3y4yaeT IMPOLECChl, IPOTEKAIIUe BHYTPHU
aTOMHOTO siipa

CIIY)KHUT H€O6XOI[I/IMI>IM TCOPCTUICCKUM
(I)YHI[aMeHTOM JJIs1 €CCTCCTBO3HAHUA

15.

JlivHa yriaepoIHbIX HAaHOTPYOOK M3MeEpsieTcsl B | MUJUIMMETpax
HAaHOMETpax
MUKpPOMETpax
MTUKOMETPax

16.

I/II[CIO XPIMH‘-IGCKOﬁ 3BOJIFOIINH BLI,Z[BI/IHyJ'I nu
o0ocHOBA. ..

B.W1. Bepnaackuii

.. Menneneen

W. Onapun

JI. ITacTep
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17.

['maBHOW MpPOM3BOJACTBEHHON 3a7adyeii XWMHUHU | TIOJyYEHHE BEIIeCTBA C  HEOOXOIMMBIMH
SIBIISICTCSL. . . CBOMCTBAMH
M3YUYEHUE CTPOCHUS aTOMa
IIO3HAaHUE  3aKOHOMEPHOCTEH  OTHOULICHUH
MEXK]Ty MY>KUUHOU M SKSHIIIMHOMN
oObsicHeHue ycTporcTta Beenennoi
18.
J.1. MeHnaeneeB, co3aaBas CBOIO COOTBETCTBHUHM C UX aTOMHOM Maccoi
MEPUONYECKYIO TaOIHITy, PACIIOIOKHUIT BCE a1(haBUTHOM TIOPSIJIKE
XAMUYECKHEC DIICMCHTHI B ... COOTBETCTBUH C KOJIMUYECTBOM 3JIEKTPOHOB Ha
WX BHEITHEH JIEKTPOHHOM 000I0UYKe
COOTBETCTBHUH CO 3HAYCHHUSIMM UX aTOMHEIX
pagnycoB
19.
AcTpoHOMUYECKas €AUHUIIA — 3TO PACCTOSIHHUE, | PACCTOSTHUIO OT 3eMiin 110 JIyHbI
paBHoOE. .. paccrostauio ot Connua go [limyrona
pacctosiauio oT 3emuin 10 CosHia
paccrostauio ot ComnHIa A0 1eHTpa ['ajakTuku
20.
Kakoe sBieHHe 7nerio B OCHOBY IEpBOTrO U3 | siBIeHHE abOepaluu cBETa 3Be3N
ONpEeNeJICHUI CKOPOCTH cBeTa? cmena JIynneix a3
3armeHue cnytHuka fOnurtepa Mo
JIBIDKEHHE COJTHEYHBIX ITATCH

14.1.2. Dx3amMeHallHOHHBbIEC BONPOCHI
1. EcrectBo3Hanue. Hayku ecTecTBEHHO-HAayqHOIO IIUKIIA.
2. 3HaKOBBIE CUCTEMBI U X POJIb B €CTECTBEHHO-HAYYHOU KYJIBTYypE.
3. cKyCCTBEHHBIE SI3bIKU M UX POJIb B €CTECTBEHHO-HAYYHOHU KYJIBTYypE.
4. ®yHKIMM MaTEMaTUKH B €CTECTBO3HAHNM. OCHOBHBIE HAIIPaBJICHUS MaTeMaTU3aluy HAyKH.
5. OcHOBHBIE 3TaNbl Pa3BUTUS PU3UKHU (XMMHUH, TEOJIOTHUH, OMOIOTHH, Teorpadun).
6. CtpykTypa HaydHoro 3HaHus. HayuHas kapTuHa Mupa, KOHUEHINH, THIIOTE3bI, TPOOJIEMBI,
(baxTbl.
7. [IpodeccronanbHas U colManbHasi OTBETCTBEHHOCTh yueHoro. O0s3aTeIbcTBa O0IIECTBA TIEPEN
Hay4HbBIM COOOILECTBOM.
8. Monens u mogenmupoBanue (OcoOeHHOCTH MOJIETIeH, CYIITHOCTh KOHEYHOCTH, YITPOIIEHHOCTH 1
npubIKeHHOCTH Mozienelt. TpeGoBaHMe K MOJTHOTE, TOUHOCTH M UICTUHHOCTH MOJENei).
9. Mopenu cucteM. Mozienun «4epHOTO», «CEPOro» U «OeIoroy AIuKa.
10. DuTpoTHUs B TeOpuH HH(DOPMAIINH, €€ 3HAYCHHE IS ITepeadn HHHOPMAIIH.
11. DTanel CHCTEMHOTO UCCIEAOBAHMS U UX XapaKTEPUCTUKHU.
12. Camoopranu3yomuecs CUCTEMbI, UX OCHOBHbIE TIPU3HAKH U CBOMCTBA.
13. I'mo6anbHbIN FBOMIOIIMOHN3M. Da3bl HBOJIOIMH OKPYKAIOIIETO MHUPA.
14. IIpoCcTpaHCTBO U BpeMsl, UX MEPHOCTb.
15. CummeTpust 1 aCUMMETPUS B IPUPO/IE.
16. 'eomeTpuueckue crmocoObl OMUCaHUs IPOCTPAHCTRA.
17. CymHocTs XumMudeckux siBiieHnid. CBoiicTBa BemecTBa. OCHOBHBIC 3TAIlbl XUMHUECKOU
SBOJIFOLUY.
18. DOHAOreHHbIE U SK30T€HHBIE MPOLIECCH] U UX B3aUMOJIEHCTBUE.
19. Dxonoruueckue GakTopsl CYIIECTBOBAHMS OPTaHU3MOB M X XapaKTEPUCTUKU.
20. buosTrka 1 €€ OCHOBHBIE TPUHIIMIIBI.
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21. I'noGanbHbIe IPOOIEMBI YETOBEUECTBA, X IPUYUHBI U TIyTU PELICHUS.

22. Ilonarue GpyHKIIMOHATIBHON 3aBUCUMOCTH B MaTeMaTHKe U (PU3HKe, B €CTECTBEHHBIX HayKaX.
23. IlonspHas cuctemMa KOOPIAMHAT U €€ IIPUMEHEHUE B €CTECTBEHHBIX HAayKax.

24. Tunepbonuueckre PyHKIMU U UX IPUMEHEHHUE B MPUKIIAIHBIX 33/1a4ax.

25. Bexropsl. JIuneitHble neiicTBUs Hajl BeKTOpaMu. [IpuiioskeHnst BEKTOPHOM anreOpsl.

26. KomruiekcHble yncna u Jeictrs Haa HUMHU. [Iprnoxenus.

27. IlpunoxeHust MpOU3BOJHOM.

14.1.3. Tembl pedpepaToB
1, OnTryeckue 1 MUKPOBOJIHOBBIE METaMaTepHAIbI.
. Henmmuelinple MmeTaMaTepHaibl.
. Meramarepuaibl B METULIMHE.
. OnTudeckue HAHOAHTEHHBI.
. OnTHyecKue TOMoIOrnYeCKHe N30IATOPHI.
. Comueunslie Oatapeu. [TOKpBITHS A1 TOHKOTUIEHOYHBIX COJTHEYHBIX OaTapeil.
. Cynepaunssl.
. Meramarepuaiisl Ha OCHOBE rpadeHa.
9. I'unepOonnueckrue MeTaMaTepHaIbl.
10. MeranoBepxHOCTH.
11. [Ipuknannas napopmaTrka B UH(GOpMALIMOHHOU cepe.
12. nTenmneKTyaabHble CUCTEMBI B 001acTH 00pabOTKH M300paskeHHI U KOMITBIOTEPHOTO 3PEHHS.
13. OnTrueckue KpUCTaIbl.
14. DnexTpo-, MarHUTO- U HEJIMHEHHO-ONTUYECKUE MaTepUabl.
15. JlazepHsle, ronorpadpuueckue 1 GporopedpakTUBHbIE MAaTEPHAIIBL.
16. ®OTOXpOMHBIE MaTEPHUAIIBI.
17. CoBpeMeHHbIE METO/IbI U TPHOOPHI UCCIIEOBAHUS ONITUYECKUX MATEPUATIOB.
18. JlazepHas, >NEeKTPOHHO-TTy4eBasi © HOHHAsE 00pa00TKa ONTHYECKUX MAaTepUaJIOB.
19. BonnoBoaHast pOTOHUKA.
20. MukpoonTuxka.
21. HanodoToHMKa U HAHOTIJIAa3MOHUKA.
22. OnTuyeckoe U JIa3epHoe MPUOOPOCTPOCHHE.
23. OnTuueckue MOKPBITUSA U TOHKUE TUIEHKH.
24. CencopHas (HOTOHHKA.
25. Cerou3ityyaronye AUO/bl U TIOMUHO(OPHBIE MaTepUabI.
26. UndpaxpacHas GoToHHKA.
277. buoMeUIMHCKAs ONTHKA.
28. OnThueckue U KBAaHTOBBIE TEXHOJIOTUN CBEPXOBICTPOI epenaun 1 3anucu MHPOPMAaLIUH.
29. OnTuyeckre CUCTEMbl HCKYCCTBEHHOTO MHTEJUIEKTA M CBEPXOBICTPOICHCTBYOIINE
ONTUYECKHE IPOLECCOPHI.
30. UndpopmanimoHHbIE ONITUYECKHE CUCTEMBI.
31. Ontuyeckue CUCTEMBI 3alIUCH, XPAHEHUS U 0TOOpakeHus1 HHPOPMAIIH.
32. Onruyeckue JIMHUU CBA3H.
33. O6paboTka nHMOPMAIIH ONITUYECKUMHU METOJIaMHU.

01N D WD

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Omnpenenenne GyHKIIMKA OHON TTEPEMEHHOM.

OnemenTapHble QyHKIMH. OOpaTHas QyHKIHS.

Cucremsl koopauHat. KprBbie BTOporo nopsiika: OKpyxHOCTb, SJIIHIIC.

DOneMeHThl BEKTOpHOM anreOpsl. Bektopsl. JIunelnsle aedicTBus Haj BekTopamu. CkanspHoe
npousBesieHue BeKTopoB. [loHsATHE O TeH30pax. MHOromepHoe BEKTOPHOE IPOCTpaHCTBO. BekTopHoe
pou3BesieHue BEKTOpoB. [Ipuioskenus.

@yHKIMM  KOMIUIEKCHOTO IiepemeHHoro. KommuiekcHsle uwmcna. IIpocreiimme  cBoiicTBa
KOMIUIEKCHBIX uncen. ComnpspkeHHbIE KOMIUIEKCHbIE uucia. Bo3Benenue B MHHUMYIO cTeneHb. Dopmyna
Oiinepa. Jlorapudmer u kopau. OnucaHue TapMOHHMYECKHX KOJIEOAHW C TMOMOINBIO IMOKa3aTelbHON
(YHKLIMU OT MHUMOT'O apryMEHTa.

CornacosaHa Ha noprane Ne 32911 18



DJeMeHThl MaTeMaTHYeCKOro aHaIu3a.

Huddepennmanbroe ncuncienne GyHKIMU ogHoN nmepeMenHou. [Ipasuna nuddepenupoBanms.
[Tpon3BoaHAs U SKCTPEMYMBI (PYHKIIHH.

Hexoropsie ocobeHHOCTH perieHus puznyeckux 3agad. opMysbl TPUOIMKEHHBIX BBIYUCIICHUH.
OxpyrieHue yucen B cIy4ae NpUuOIMKEHHBIX BEIYUCICHHH.

14.1.5. Tembl fOMALIHKX 32JaHUH
. DneMeHTapHble QYHKIUH
. UccnenoBanne GpyHKIui 1 nX rpaduKoB
. Cucremsl koopauHar. Kpussie BToporo nopsaka
. O6parnas ¢pynknwms. ['apmoHndeckne koneOaHus
. DNeMeHTBl BEKTOPHOI1 aiareopsl.
. KomnuiekcHele uncia.
. U3Bneuenne xopHs. Bo3senenue B crenens. Popmyna Ditniepa.
. IIpousBoanas
. [IponsBogHas 1 3KCTpEMyM

O 00 1 N DN K~ WK —

14.1.6. Bonpochbl Ha caMONOATOTOBKY

Anrebpanyeckre (HopMysbl COKpAIIEHHOTO YMHOKEHUS. MaTemarnyeckue AeCTBUS cO
CTETICHHBIMH BBIpaKeHUsAMU. JIMHEHHbIe, KBaipaTHbIC M OMKBAApaTHbIC ypaBHEHU. TpUTrOHOMETpHS HA
10ckoCTH. OCHOBHBIE (HOPMYIIBI TPUTOHOMETPHUH.

Cnoxnas ¢ynkius. Obparnas Gynkust. CBoiicTBa (GyHKIIUH.

OcHoBHBIE 35IeMeHTapHbIe GyHKIUHU. JInHeHbIe TpeoOpazoBanus rpadukoB GyHKIMHA. JInHelHbIC
u KBajparuuyHele ¢GyHKUuM. [apmoHmueckue koieOanus. JluHelHble mpeoOpa3oBaHUs TpauKOB
¢byukumii. [Toctpoenue rpadukoB qpooHO-MHHENHHBIX GyHKIMi. [lapameTpruyeckoe 3a1aHue JIMHUH.

Komnuneapnsie Bektopbl. Kommiianapusle BekTopbl. OpT. IIpoexunss BekTOpa Ha OCh.
Koopaunarsl Bekropa. Monyns Bektopa. Paaunyc-BekTop.

JleHcTBHS ¢ KOMIUIEKCHBIMH YHCJIAMU JIJI1 TPUTOHOMETPHYECKON M TIOKa3aTeIbHOM (hOpM 3amucH.
®opmyna Diinepa. Dopmyna Myaspa. ['unepOonuueckue GyHKIUU.

Heo0xonumble ¥ TOCTaTOYHBIE YCIOBHS SKCTPEMyMa Ha OCHOBE TEPBOW M BTOPOM MPOU3BOTHBIX
(byHKIIH.

14.1.7. MeToau4eckue peKOMeH AU
Onenka crereHy c()OpMUPOBAHHOCTH YKa3aHHBIX B JaHHOW paboueil mporpaMme KOMICTCHIINN
OCYIIECTBIISIETCA KaK B paMKax MPOMEXYTOUHOM, TaK U TEKYIIEH aTTeCcTaluu, B TOM YHUCIIE:
e [Ipu mpoBeaeHUH MPAKTUYCCKUX 3aHATUN ITyTEM OMPOCa MO TEME 3aHATHS;
e [Ipu nmpoBepke JOMAIIHETO 33 JaHMUS;
o [Ipwu 3amuTte pedepara;
e [lpu TectupoBaHuy;
e [Ipu cnaue sk3ameHa.
Kputepuu oniennBanus pedepara nocie NpoBEpKH Ha Mjiaruar:
1. TloaroroBka u HamucaHue pedepara.
e OO0weMm pedepara — He Menee 10 ctpanuil, HO He Ooee 15.
e (OO0s3aTeNbHO UCTIOIB30BAHNE HE MEHEE 2 POCCHIMCKUX U HE MeHee 3 3apyOesKHbIX
MCTOYHUKOB, OMyOJIMKOBaHHBIX 32 mociennue 10 nert.
e O0s3aTeNbHO UCTIONB30BaHUE MPO(ECCHOHANBHBIX 0a3 JTaHHBIX U HH(OPMAIIMOHHBIX CIIPABOYHBIX
CHUCTEM.
2. Tlpouenypa 3amuTsl pedepara: OlEeHKa TEKCTa MPEToIaBaTeIeM.
Kputepuu onenuBanus:
® COOTBETCTBHUE COJEpIKAHUS 3asBICHHON TeMe, OTCYTCTBHE B TEKCTE OTCTYIJICHHUI OT TeMbl — 1
Oair;
®  COOTBETCTBHE IEJISIM U 3a/1auaM JTUCIHILIHHEI — 1 6art;
® KOPPEKTHOE M3JIOKEHHE CMBICIIA OCHOBHBIX HAayYHBIX HJIEH, UX TEOPETHIECKOE 0O0CHOBAaHUE U
00BsACHEHUE — 2 DallIa;
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®  JIOTMYHOCTH U MOCJEI0BATEIHLHOCTh B U3JIOKEHNU MaTepuasia — 1 Gar;
CIOCOOHOCTH K paboTe ¢ TUTepaTypHBIMU HCTOUYHUKAaMU, IHTepHET-pecypcaMu, CIIPaBOYHOM 1
SHIUKJIOTIEANYECKOM TuTeparypor — 1 6amr;
e 00BeM HccIen0BaHHOM JUTEPATypPhl U IPYTUX UCTOUHUKOB HH(popManuu — 1 6am;
®  CTIOCOOHOCTH K aHAJIM3Y U 00001eHnI0 HHHOPMAIIMOHHOTO MaTepuala, CTENeHb OJTHOTH 0030pa
cocTosiHus Bompoca — 1 6a;
®  yYMCHHE W3BJICKaTh HHPOPMAIIHIO, COOTBETCTBYIOIIYIO TIOCTABICHHOM IEJIH, U TIepepacipeIeiiaTh
uHpopmarmio — 1 Gam;
® MPaBUWIBHOCTH OPOPMIICHHUS (COOTBETCTBHE CTAHAAPTY, CTPYKTYPHAs YHOPSAOUEHHOCTh, CCHUIKH,
IIUTAThI, TAONMUIIEI U T.1.) — | Ga.
3. TloaroroBka u BBICTYIIJICHHE C YCTHOM Mpe3eHTaluel no marepuanam pedepara.
e Bpewms npeszenranuu — 10-15 MunyT.
e (OO0s3aTenbHO OTPAKEHNE OCHOBHBIX JaHHBIX, U3JI0KEHHBIX B pedepare.
4. Tlpomenypa OLEHKH: BBICTYIIJICHUE C YCTHOM MIPE3EHTAIMEH MaTepraioB pedepara ¢ moCIeyonumM
TPYMIOBBIM 00CYXIEHUEM.
Kpurepuu onienuBanus
® COOTBETCTBHE COMEP KaHUA MTPEe3eHTAIMN MaTepuanam pedepara - 2 6anna,
® KOPPEKTHOE U3JI0KEHHE CMBICIIa OCHOBHBIX HAYYHBIX UJEH, UX TEOPETUYECKOE
000CHOBaHUE U O0BSICHEHHE — 2 Oajia;
®  JIOTHYHOCTH U MOCJIEI0BATEIBHOCTh B U3JI0KEHUU MaTepuaa — 2 0ana,
® CIIOCOOHOCTH K aHATU3Y B 00001IeHNI0 HHPOPMAIIMOHHOTO MaTeprasa, CTETIeHb MOTHOTHI
0030pa cocTosiHUS Bompoca — 2 0anna,
®  yMEHHE BU3YyaJbHO MPEJICTABIATh HEOOXoauMyo nHpopmanmio — 1 6asr;
®  TPaBWIHLHOCTH OOPMIICHHSI (COOTBETCTBUE CTAHIAPTY, CTPYKTYpHAs YIIOPSTIOYEHHOCTD,
CCBUIKH, IIUTATHI, TAOIUITHI U T.1.) — 1 Gas.
Wroro: 20 6anos
bannpHbIe OLIEHKH IS 3JIEMEHTOB KOHTPOJIS, YKa3aHHbIE B I1.11.1 BBICTaBIAIOTCS MOTHOCTBIO, €CIU
pabota ciana B yCTaHOBJIEHHBIN cpok; 50% pelTHHra BHICTABIISCTCS NPH HAPYILIEHUH CpoKa. 3a Ooree
MO3/IHIO0 CIauy 3aJIaHUil pEUTUHT HE CTaBUTCA.

14.2. TpeGoBaHu K OLIECHOYHBIM MATEPHAJIAM /JIsl JIMI] C OTPAHHUYEHHBIMHU BO3MOKHOCTSAMH
310pOBbS 1 HHBAJIN/I0B
Jng v ¢ OrpaHMYEHHBIMH  BO3MOYKHOCTSAMM  3J0POBbS M HMHBAIUAOB IPELyCMOTPEHBI
JIOTIOJIHUTENBHBIE OLIEHOYHBIE MaTepHUalIbl, IEPEUEHb KOTOPBIX YKa3aH B Tabnuue 14.
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Ta6m/1ua 14 — I[OHOJ'IHI/ITGHI)HI)IC Marcpualibl OUCHUBAHUA JJId JIML C OrpaHUYCHHBIMH BO3MOXHOCTAMU
310pOBbA U MHBAJIN 0B

Kareropuu Bunnl 1OIOIHUTEIBHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU
o0yJarommxcs MaTepHuaioB PE3yIABTATOB OOYUICHUS

TecTbl, NMCbMEHHBIE CAMOCTOSATEIbHbBIE
paboThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThHI

C HapylieHUsIMU
ciryxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
MpOBEpKa

C napymienusimu  CobeceoBaHue 110 BOIIpocaMm K 3a4eTy, [IpenmyinecTBeHHO yCTHas MPOBEPKa

3peHHs OIIPOC MO TEPMHUHAM (MHAMBHYaTbHO)
C napyuieHusMu Perienue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTpPOJIbHBIE Pa0OTHI, MUCbMEHHBIE  [IperMMyIIecTBEHHO AUCTaHIIMOHHBIMH
JIBUTATEIbHOIO CaMOCTOSITENIbHBIE PA0OTHI, BOIIPOCHI K METOJIaMH
anmapara 3a4eTy
C orpanuuenusiMu 1o TecTsl, MUCbMEHHbBIE CAMOCTOSITEIbHbIE [Ipenmy1iecTBEHHO NPOBEPKa
o01IeMeTMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METONIaMH UCXOS U3 COCTOSTHUS
MOKa3aHUAM KOHTpPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHl ~ 00YYarOILIErocst HA MOMEHT IPOBEPKU

14.3. MeToanuyeckne peKoMeHAANNH M0 OL€eHOYHBIM MaTepUAaJIaM Jisl JTUIl ¢ OTPAHUYeHHbIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

JUis nmui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBbSI W HMHBAIMJIOB MPEAYCMAaTPHBACTCS
JocTymnHas popMa nperocTaBIeHHs 3aJaHUi OLIEHOYHBIX CPEACTB, a UMEHHO:

- B IleyaTHoOM (opme;

- B Ile4aTHOU (hopMe ¢ YBEITMUYEHHBIM HIPUPTOM;

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCIYX;

- IIPEOCTABIICHUE 3aJaHMsI C UCIIOIb30BaHUEM CYpOIIEpPEBOA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMU 3[10pOBbsl U MHBAJIMJaM YBEIMYUBAETCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. sl Takux OOYyYalolMXCsl MpPEayCcMaTpHUBaETCs
JocTymnHas popMa MpeocTaBIeHsI OTBETOB Ha 33aHUs, 3 UMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTEHTA;

- NPEACTaBICHUE OTBETOB YCTHO.

[Tponienypa omeHWBaHUS pPE3yJIbTaTOB OOYYEHHS IJIMI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH
37I0pOBbS U MHBAJIMJOB MO JUCLUIUIMHE MpPEAycMaTpHBaeT MpeAocTaBieHHe MHPOpManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM MX 370POBbS M BOCHPUATHS HH()OPMAIINN:

Jl1st 1M1 ¢ HAapyIeHUsIMM 3peHust:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B [1e4aTHON (hopMe yBEIMYEHHBIM IIPUPTOM.

Jlst ML ¢ HapyIeHUsIMH CJIyXa:

- B (hopMe IEKTPOHHOI'O JOKYMEHTA;

- B Ie4aTHoOU opme.

J1st M1 ¢ HapylIeHUsIMM ONIOPHO-ABUIaTe/IbHOIO anmnapara:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHou (opme.

[Tpy HEOOXOOUMOCTH JUISl JIMII C OrPAaHMYCHHBIMH BO3MOXXHOCTSMM 370POBbS M HMHBAJINJIOB
IpoleIypa OLIEHUBAHUS PE3yIbTaTOB 00yUEHHsI MOKET IPOBOJAUTHCS B HECKOJIBKO ATAIOB.
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