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 noaroroBku / cnenuaibHOCTh: 11.03.04 DiieKTpOHNKA M HAHOJJIEKTPOHUKA
Hanpasnennocts (mpoduisb) / cnenuanusanys: KBanroBas n onTudeckasi 3J1eKTPOHUKA
dopma o0yueHus: 0OUHAA

QDaxynbreT: PIT, PaKyabTeT 3JIeKTPOHHOH TeXHUKH

Kagenpa: 11, Kadeapa 31eKTpoHHBIX IPHOOPOB

Kypc: 1

Cemectp: 1

VYuebOnsIii man Habopa 2018 roga

Pacnpenenenne pabodero BpeMeHH

Ne Bunbl yaeOHOIM nesTeIEHOCTH 1 cemectp Bcero Ennauner
1 Jlexun 18 18 4acoB
2 [TpakTrueckue 3aHATHUS 18 18 4acoB
3 Bcero aymuTopHBIX 3aHATHIA 36 36 JacoB
4 CamocrosiTenbHas paboTa 36 36 4acoB
5) Bcero (0e3 sx3amena) 72 72 4acoB
6 IToxroroBka u ciada dK3aMeHa 36 36 4acoB
7 OOm1ast TpyI0eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

Ox3ameH: 1 cemecTp

Tomck 2018

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MOAMNNCHIO
ViHdopmaIys o Baesnblie:

OUO: lenymiaHoB A.A.

HomkHOCTDb: PexTOp

Hata mognucanus: 20.12.2017

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
JIMCT COI'TTACOBAHUA

PabGouass mporpaMma JUCHUIUIMHBI COCTABJI€HA C Y4YeTOM TpeOoOBaHWH  (enaepaabHOTO
rOCyJIapCTBEHHOT0 00pa3zoBaTesIbHOro craHaapra Beicuiero odpasosanus (PI'OC BO) no HampaBieHuto
noarotoBku (crneuuanbHocTu) 11.03.04 DnexTpoHuKa U HaHOAJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015
rojia, pacCMOTpeHa U 0Jj00peHa Ha 3acelaHuM Kadeapbl MaTeMaTukud «_ » 20 rona,
npoToKos No

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

3aBenyromuii ooecneunBaroniei kad.
MaTeMaTUKUA A. JI. MarasuHHukoBa

Pabouas mporpaMma JUCIMITIIMHBI COINIACOBaHa ¢ (haKyIbTETOM U BBIITyCKaoLIeH 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 (II1) JI. H. OpnukoB
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1. leau u 3agauu AUCHUILTHHBI

1.1. leau AUCHUNIUHBI
O3HaKOMHUTH CTYJIEHTOB C COBPEMEHHOM Hay4YHON KapTUHOI MHpa.
[TossicHUTH OCHOBHBIE HAEH MaTeMaTM4YeCKMX METOJOB U  o0IMe 3aKOHOMEPHOCTH
paccMaTpuBaeMbIX SBJICHUM HAa OCHOBE 3HAHUSA OCHOBHBIX IIOJIOKEHUM, 3aKOHOB W METOZOB
€CTECTBCHHBIX HAyK U MATEMAaTUKH.

1.2. 3agaum IUCHMIIHHEI
— OBnajgeHue 3HAHUSAMH OCHOBHBIX TOJIOKEHUM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAayK M
MaTeMaTHKHU JUTIsi POPMUPOBAHUS COBPEMEHHOTO MPEACTABICHUS O HAyYHOH KapTHHE MHUDA;
— PazButue crmocoOHOCTH K pelieHHI0 Mpo(ecCHOHANBHBIX 33/1a49 Ha OCHOBE HAYYHOTO MOAX0/Aa
C IPUMEHEHUEM COOTBETCTBYIOMIETO (DU3NKO-MATEeMAaTUUYECKOTO anmapara;
— Pa3ButHe cmocoOHOCTH K MOACIHUPOBAHUIO TIPOILIECCOB C TMPUMEHEHHEM CTaHIAPTHBIX
MIPOrPaMMHBIX CPEJCTB.

2. Mecto mucuunimnabl B ctpykrype OIIOII

Huctumnnuna «Matematndeckue OCHOBBI €CTECTBEHHO-Hay4yHoro oOpazoBanus» (b1.B.JIB.6.2)
OTHOCUTCS K 010Ky 1 (BapuaTHBHAs 4acTh).

[TocnenyromumMu  TUCUMIUIMHAMHU  SBISIOTCS:  AKYCTOONTHYECKHE  METOJbl  00pabOTKH
nHpopManuy, ApPXHUTEKTypa BBIUMCIUTEIBHBIX CHUCTEM, BakyymHas M IUla3MEHHasl 3JEKTPOHUKA,
BakyymHble M IUIa3MeHHblE NHpUOOpBI U yCTpoiicTBa, BBeneHue B 3eKTpoHHKY, BzanmmoneiictBue
ONTUYECKOTO M3IY4YeHHsI ¢ BellecTBOM, BonokonHas ontuka, [Tmo0anbHbIe U JOKaIbHBIE KOMIIBIOTEPHBIE
ceTH, 3aluTa BBITYCKHOW KBaJM(UKAIIMOHHON paboThl, BKIIOYasi MOATOTOBKY K IMPOLEAypPE 3aLIUThI U
npoueaypy 3amuThl, MHxenepHas u komnbloTepHas rpaduka, NarerpanbHas ontuka, apopmanontsie
TexHosoruu, Mccnenosanre 1 MOJENMPOBAHUE B AIEKTPOHUKE U HaHO3IeKTpoHuke (I'TIO-2), KBanToBas
M ONTHYECKas dJIeKTpoHMka, KBaHToBass MexaHuka, KBaHTOBBIE TpHOOpHI U ycTpoiicTBa, KorepeHnTHas
ontuka U rojorpacusi, KOMIOHEHTBI 3JEKTPOHHBIX cXeM, KommbloTepHOe MOAEIMpOBaHUE U
MIPOEKTUPOBAHWE  NPUOOPOB  KBAHTOBOW  D3JIEKTPOHUKH, KoMmmbioTepHOE  MOJEIHUPOBAHHUE U
MIPOEKTHUPOBAHUE MPUOOPOB ONTHUECKON AMEKTpoHUKH, Kynbryposorus, Maremaruka, MatemaTnueckue
OCHOBBI TEXHHUYECKOTO OOpa3oBaHHUsA, Marepuanabl AJIEKTPOHHON TEXHUKH, METOJpl MaTeMaTH4eCKOn
¢u3uku, MeTponoruss U TEXHHYECKHE H3MEpeHHs, MUKpPOBOJIHOBAsA 3JICKTPOHHMKA, MHUKPOBOIHOBBIC
npubopel W ycTpoiictBa, Hamnoanmekrponuka, HaydHo-uccienoBarensckas paborta, Hayuno-
uccieioBarenbekas pabora B cemectpe, Henuneiinas onTtuka, Onrudeckue MeTOAbl 00pabOTKU
nHpopmarmu, OnTo3IEeKTPOHHBIE MPUOOPHI M ycTpoiicTBa, OCHOBBI BaKyyMHBIX TE€XHOJOTHH, OCHOBBI
TEXHOJIOTMHU AJIEKTPOHHON KOMIOHEHTHOM 0a3bl, [lareHTOBaHME HaydHO-TeXxHUYECKuX pa3padorok (I'TIO-
4), TlnanupoBanue HUP B snmexkrponuke m HanoanektpoHuke (I'TIO-1), Ilpaktuka mo moiydeHHIO
NEPBUYHBIX NPO(GECCHOHAIBHBIX YMEHHH M HABBIKOB, B TOM YHCJE MEPBHUYHBIX YMEHHUH M HABBIKOB
Hay4YHO-HMCCIIEI0BAaTEeNIbCKOM AesTenbHOCTH, [IpakTuka mo mojydyeHuto NpogecCHOHANBbHBIX YMEHUN U
onpITa TPO(PEecCHOHATBHON JeATeNnbHOCTH, [IpakTHKyM 1O KBaHTOBOW M HEJIWHEHHON ONTHKE,
[IpenmumiomHas mpaktuka, [Ipuxmannas wHpopmaruka, [IpoekTnpoBaHWE YCTPOWCTB KBAHTOBOW H
ONITHYECKOW DJIEKTPOHUKH, Pa3paboTka ycTpoOHCTB dNeKTpOHUKH U HaHodekTponuku (I'TIO-3),
Pacripoctpanenue nasepHbIX Ny4ykoB, CrnenuaibHble BONPOCHI TEXHOJIOTUHM NPUOOPOB KBAHTOBOM
anekTpoHukH, CrenuanbHble  BONPOCHI  TEXHOJOTMM  NPUOOPOB  ONTHYECKOH  AIEKTPOHUKH,
CxemotexHuka, TBepmoTelbHAs dJEKTPOHUKA, TBEpaOTEIbHBIE TPUOOPHI U YCTPOKMCTBa, TeopeTrnueckue
OCHOBBI DJIEKTPOTEXHUKH, YpaBHEHHMS ONTO(PHU3MKH, YUeOHO-HCCIenoBaTeNbcKasi paboTa B CEMECTpE,
®uznka, Pusnka KOHACHCUPOBAHHOIO COCTOSIHUS, PU3MUECKHEe OCHOBBI TEXHUYECKOTO U €CTECTBEHHO-
HayuHoro oOpaszoBanus, ®unocopus, Xumus, Lludposas o6paboTka curHanoB, IKOHOMHKA, DIEMEHTHI
3JIEKTPOHHOM TEXHUKH.
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3. TpeOoBaHus K pe3yJbTaTaM OCBOEHHS JUCUMILIIUHBI

[Ipouecc nzyueHus: AMCUUILIMHBI HapaBjieH Ha (OPMUPOBAHUE CIEAYIOIUX KOMIIETEHINH]:

—  OIIK-1 cnocoOHOCTBIO MPEACTARIATH aJIEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHWUN HAyYHYIO
KapTHHY MHUpa Ha OCHOBE 3HaHUS OCHOBHBIX IOJOXEHHUH, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK M
MaTeMaTHKH;

—  OIIK-2 crocoOGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOIIUX
B XOZ€ MPO(EeCCHOHATBLHOU NEeATENbHOCTH, NPUBJIEKATh JJS WX PEUICHHUs COOTBETCTBYIOIIMM (PU3HKO-
MaTeMaTU4EeCKUHN arapar;

— TIK-1 cnocoOHOCTBIO CTPOUTH MpocTeHme (U3NIECKHe W MaTeMaTHYeCKHe MOACIH
npuOOpoB, CX€M, YCTPOMCTB M YCTAHOBOK OJJIEKTPOHUKM M HAHOMIEKTPOHMKU  PA3IUYHOTO
(YHKIIMOHATBHOTO HAa3HAYeHHS, a TaKXKe HCIOIb30BaTh CTAHAAPTHHIE MPOTPAMMHBIE CPEICTBA UX
KOMITbIOTEPHOTO MOJEIIMPOBAHMUS;

B pesynbrate n3yueHust TUCUUIUIMHBI 00yYaroIUCs TOKEH:

— 3HATb OCHOBHBIE YEpPThl HAyYHOM KapTUHBI MHpa; HAa YPOBHE IPEACTABICHUS UEIU U
MEPCIIEKTUBBl PAa3BUTHS DJIEKTPOHUKM M HAHODJICKTPOHUKM, 3aJadyd OOJACTH JJIEKTPOHHKU H
HAHO3JIEKTPOHUKH, NPUMEHSAEMbIE K MX aHAJIM3y OCHOBHBIE OIPENEICHMS] U IMOHATHS 3JIEMEHTAPHOU
MaTeMaTUKH, BEKTOPHOTO aHaJIN3a, TEOPHH KOMIUIEKCHBIX YHCEell, TECOPUH QYHKIMMA, TuddepeHInaaIsHOro
WCUHUCIICHUS, BO3MOXKHbIE MX CBSI3U M TMPHIOKEHUS B IPYruxX OOJNACTSIX MaTeMaTHUECKOro 3HAHHUA U
JUCHUILTMHAX €CTECTBEHHOHAYYHOTO COJAEP)KAaHUS; MPOCTEHINE MaTeMaTHYeCKHe MOJAEIU MHpudopoB,
CXeM, YCTPOMCTB M YCTAHOBOK DJEKTPOHMKH M HAHOAJIEKTPOHHKH PA3JIMYHOTO (YHKIMOHATIHHOTO
Ha3HA4YEHHUSA, COBPEMEHHOE NpOorpaMMHOEe M HH(POPMALMOHHOE OOECreyeHue MaTeMaTHYeCKOTo
MOJICTTMPOBAHMSL.

— YMeTb NPUMEHSITh OCHOBBI €CTECTBEHHO-HAYHOM METOAOJIOIMHM B TEOPHUM M HA IPAKTUKE;
OTIEpUPOBATh C AIIEMEHTAPHBIMU (PYHKUIHAMU; KOMIJIEKCHBIMUA NIEPEMEHHBIMH; IPUMEHSTH MPOU3BOIHBIC
K HUCCIIEIOBAHUIO (DYHKIUI; MPUMEHATh MaTeMaTHu4eCKHe METOABI JJIS PEICHUs] MPAaKTUYEeCKUX 3a7ad B
Ipyrux oO0nacTaxXx MaTeMaTH4YeCKOro 3HaHMS M JUCHUIUIMHAX ECTECTBEHHOHAYYHOIO CONEp:KaHUS;
CTPOUTH IPOCTEUIIINE MaTeMaTHYeCKHE MOJIENT IPUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK SJIEKTPOHUKH U
HAHOD3JIEKTPOHUKHU PA3IMYHOTO (QYHKIIMOHAIBFHOTO HAa3HAYEHHUS, IPUMEHATh COBPEMEHHOE MPOTrpaMMHOE
1 MH(popMaIIMOHHOE 00eCTIeYeHne MaTeMAaTHUECKOTO MOJICIIMPOBAHHUSL.

—  BJajeTh [IPEJCTAaBICHUEM O CYIIIHOCTU HAy4HON KapTUHBI MHPA; COOTBETCTBYIOLIUM (U3HUKO-
MaTeMaTHYE€CKHUM allfaparoM JJii MAaT€MaTHYeCKOro aHaliu3a MOCTaBICHHOW 3aJadd HMCCIEJOBaHUS U
HaBbIKAMHU €ro NPUMEHEHHUS B JAPYTUX OONACTSIX M JUCUUIUIMHAX €CTECTBEHHOHAYYHOTO CONEP)KaHUS;
HaBBIKAMHU CaMOCTOSITENIbHON paboThl Ha KOMIBIOTEpE U TEPBUYHBIMU HABBIKAMU KOMIIBIOTEPHOTO
MOJIETMPOBAaHMSI IPOLIECCOB MPUOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK 3JIEKTPOHUKU U HAaHOAJIEKTPOHUKH
pa3IMYHOTO (PYHKIIMOHAIBHOTO HA3HAYEHUS, C MCIIOIBb30BAaHHEM COBPEMEHHBIX MAKETOB MPUKIATHBIX
MaTeMaTU4YECKUX MPOTrPaMM.

4. O0beM IMCHUIIMHBI M BU/ABI Y4e0HOI padoThI
OOmiast TpyAOEMKOCTh IUCHMIUIMHBI cocTapisieT 3.0 3aueTHBIX €IMHHIBI U TpEICTaBleHa B
Tabnuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUITIIMHBI

Bunpl yueOHOM nesaTenbHOCTH Bcero uacos CemMecTpsl

1 cemectp
AynuTopHsble 3aHATH (BCETO) 36 36
Jlexuun 18 18
[TpakTuueckue 3aHATUS 18 18
CamocrosiTenbHast paboTa (Bcero) 36 36
[IpopaboTka JIEKIIMOHHOTO MaTepuasa 13 13
CamocrosaTenbHOE U3ydYeHUe TeM (BOIPOCOB) 4 4

TEOPETUYECKON YacTH Kypca

Hanucanue pedeparon 10 10
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[ToaroroBka K MPaKkTHYECCKUM 3aHATHIM, CEMHUHAPaM 9 9

Bcero (0e3 sx3aMeHa) 72 72
ITonroroBka u cada sK3aMeHa 36 36
OO01mas TpyI0eMKOCTh, 4 108 108
3aueTHbie EquHUIIBI 3.0 3.0

5. CoaepixaHue AU CHUILIMHBI

5.1. Pa3nespl JUCHUIJIMHBI M BUALI 3AHATHIA

Paznenbl AUCUMIUIMHBL M BUBI 3aHATHI NpUBEACHHI B Tabmuie 5.1.
Taomuna 5.1 — Pa3gesnnsl AUCHUIUINHEI U BUIBI 3aHITHH

: : S o = 5
) = le) s = Y =
r S < Fos 20
HaszBanus pasnenoB TUCIUIUIMHBL % ) - o O 53 5
S g s & 0 ==
e, < o ™M Q=
= o A3 s g
1 cemectp
1 EcTecTBO3HaHME KaK BaKHEUIINIT peHOMEH 4 0 6 10 OIIK-1, OIIK-2,
KYJBTYPBI IK-1
2 Konnenuuu (HpU3NKU, XUMUH, TEOTOTHH, 4 0 6 10 OIIK-1, OIIK-2,
Ouonoruu u reorpapuu IK-1
3 HXUHUPUHT, TEXHOJOTUHU U IPUKIIAIHBIC 2 0 7 9 OIIK-1, OIIK-2,
HayKH IK-1
4 DneMeHTHI MPUKIIATHON MaTeMaTHKH 8 18 17 43 OIIK-1, OIIK-2,
IK-1
Hroro 3a cemectp 18 18 36 72
Hroro 18 18 36 72
5.2. Conep:xanue pa3aesioB IMCHUILIAHBI (110 JTEeKIIUSIM)
Coneprxanue pa3aesioB JUCIUTUINH (10 JIEKIIUSAM ) IPUBEICHO B Tabmuie 5.2.
Tabnuna 5.2 — Coneprkanue pas3eiaoB TUCIUILINH (10 JICKIIHSIM)
3 2 g
2 = g
2 S 5
Ha3Banus pa3nenos Coneprkanue pa3aesioB TUCIUTIIUHBEI (1O JICKITUSM ) z = =5
o =
S 2 s
e S g
= S
1 cemectp
1 EcTecTBO3HaHME Kak EcrecTBO3HaHME KaK 3JIEMEHT MUPOBO33PEHUS. 4 OIIK-1,
BaKHEHITNI (heHOMEH ParmonansHoe 3Hanue. UHTYyUTUBHOE BOCIIPUSTHE OIIK-2,
KYJBTYpbI mupa. Kiaccuduxanus Hayku U oTpaciei [1K-1
€CTECTBO3HAHMUSI.

EcTecTBO3HAaHNE M 3HAKOBEIE CHCTEMBEI.

EcrecTBeHHbI€ s13b1KH. VICKYCCTBEHHBIE S3BIKH.
CYH_IHOCTL MAaTCMAaTuKHU U I/ICTOpI/ISI cc paSBI/ITI/ISI.
Maremarrka Kak cierupuIecKuil si3bIK

CCTCCTBO3HAHUS. prmonceHHe MaTCMAaTUKU K pa3HbIM
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OTpacisiM €CTECTBO3HAHUS.

Oranbl CTAHOBJIEHUS! COBPEMEHHOTO
€CTECTBO3HAHUSI.

IIpocTpaHCTBO U BpeMsI B €CTECTBO3HAHUHU.
DBOIIOLHUA NPEACTABICHUHN O IPOCTPAHCTBE U
BpeMeHHU. [IpocTpaHCTBO 1 BpeMsl B pa3iIn4HbIX
oTpacisx ecTecTBO3HaHMsI. CBONCTBA NPOCTPAHCTBA U
BpeMeHH. MepHOCTh IPOCTPAHCTBA U BPEMEHH.
CuMMeTpHst 1 ACUMMETPHS IPOCTPAHCTBA U BPEMEHH.
OOparuMoCcTh MPOCTPAHCTBA U BPEMEHH.
['eomeTprueckue cBoiicTBa mpocTpaHcTBa. MeTobl
OLIEHKH ITPOCTPAaHCTBA. MeTO/bI OLIEHKH BPEMEHHU.

Hroro
2 Konnenuuu ¢pu3uKy, dusnueckas kapTuHa mupa. [Ipobaema 4 OIIK-1,
XHUMHH, T€O0JIOTUH, BBIZICICHHS (DYHITAMEHTAIIBHBIX (PU3HMUECKUX TCOPHUH. OIIK-2,
Oouonorun u reorpapun  MepapxudHocts puznueckux siaeHuid. OCHOBHbBIE IK-1

po06seMbl B U3y4eHuH MakpoMupa. CoBpeMeHHbIE
IIPECTABJICHUA O YacTUIaxX U aroMax. OCHOBHBIE
npo0OseMbl B U3y4eHuu Mukpomupa. Konnenuus
BO3HUKHOBEHUS U pa3BUTHs BeenenHoil. OcHOBHBIE
po0IeMbl COBPEMEHHOM acTPO(PHU3UKH.
XuMHuecKre npeodpa3oBaHus BEIIECTBA.
XUMUYECKHUE SBICHUS U UX CYIIHOCTb. OCHOBHBIE
KOHUEMNTYaJbHbIE CUCTEMbl XUMUU. XUMUYECKUN
cocTtaB BemlecTsa. [Ipobiaema XuMHUECKOTO
coequHenus. [Ipobiema BoBIeUEHNS XMMHUECKUX
AJIEMEHTOB B POU3BOJCTBO HOBBIX MaTepUaJIOB.
[Tpobnemsl, pemaeMble B paMKax y4eHUs O
XUMUYECKOU cTpyKType. CyIIHOCTh XUMHUYECKOTO
npouecca. [IpyuHIuIEl ynpaBiaeHUs: XUMUYECKUM
MIPOLIECCOM. DTalbl XUMUYECKOMN 3BOJIOLINH.
®urypa u ctpoenue 3emnu. BuyTpennee
ctpoeHue 3eMiau. OCHOBHBIE XapaKTEPUCTUKN 3EMITH.
XVWMHUYECKUN U MUHEPATIbHBINA COCTAB 3EMIIH.
I'mapocdepa u armocdepa 3eMau. IHIOTSHHBIE
(BHYTpEHHME) IPOLECCHI. DK30T€HHbIE (BHEIIHNE)
npotueccsl. B3anMonecTBue 3H10I€HHbIX U
9K30T€HHBIX IporieccoB. Bo3HUKHOBEHME U
reoJIoru4yeckast HICTOpHs 3eMJIN.
®enomeH u3HU. CylHOCTh U YPOBHU
opranuzanuu xku3Hu. CylnHoCTb U OHONIOrHYecKast
KapTuHa Mupa. CBONCTBA KUBBIX OPraHU3MOB.
YpOBHU OpraHu3aluy KU3HU. DKOJIOTUYECKUE
3aKOHOMEPHOCTH B npupoe. Konuenuuu
BO3HUKHOBEHUS )KM3HU. DBOJIIOLUOHHO YUEHHE B
ouonorun. PazBurtue »xu3nu Ha 3emie. Yenosek:
(deHOoMEH, IPOUCXOXKIeHNE, ONOITHKA.
B3aumoneiicTBre npupoibl U 001ecTBa.
['moGanpHBIE TPOOIEMBI YETIOBEUECTBA U KOHIIETIITUS
B3aUMOJICHCTBUS 00IECTBa ¢ OKpYXKaroIIel cpeoi.

HUrtoro 4

3 UH>XUHHUPUHT, Crnenmnduka HaygyHoTo mo3HaHus. Hayka u 2 OIIK-1,
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TEXHOJIOTUHU U Hay4yHOe 3HaHhe. DyHKIMY HAYYHOTO MTO3HAHUA. OIIK-2,
[IPUKIIAIHBIE HAYKU Hayunoe u BHeHayuyHOe 3HaHue. Kareropuun IK-1
OrpaHU4YeHMs HayqHOro 3HaHus. CpeacTBa U METOABI
Hayku. CTpyKTypa U YpOBHU HAy4HOI'O 3HAHUSI.
Cucremnslii moaxoz. MapopManus kak mepa
OpPraHHU30BaHHOCTH CHUCTEM.
[ToHsiTHE MOZIENN ¥ MOJEIUPOBAHUS.
Krnaccudukarus Mojeneil. tamnbl CHCTEMHOTO
MCCIIEI0BaHUS MOZCIIEH.
MaremaTtnueckas 00paboTKa pe3ynbTaToB OIbITA.

Hroro
4 DreMeHThI IPUKIAIHON Omnpenenenue GyHKIMA OJHON IIEPEMEHHOM. 8 OIIK-1,
MaTeMaTHK! OnemenTtapubie pyHkiuu. O6paTHas GyHKIHS. OIIK-2,
Cucremsl koopauHat. Kpusbie BToporo nopsjaka: IK-1

OKPYXHOCTb, SJIIHIIC.

DneMeHTHI BeKTOPHOM anreOpsl. BekTopsl.
JIluneitnblie neiicTBUA HaJ BekTopamu. CkaasipHOe
Ipou3BesieHue BEKTopoB. [loHsATHE O TEH30paXx.
MHoromepHoe BEKTOPHOE MTPOCTPAHCTBO. BekTopHOE
IIpou3BesieHue BEKTOpoB. [Ipunokenus.

@YHKINN KOMIUIEKCHOTO TEPEMEHHOTO.
Kommnnekcnsle uncna. [Ipocreiimme cBoiicTBa
KOMIUIEKCHBIX 4ncell. CONpsiKeHHbIE KOMIUIEKCHBIE
yucna. Bo3senenne B MHuMyto crenens. ®opmyna
Diinepa. Jlorapudmel u kopau. Onucanue
rapMOHMYECKHUX KOJI€OaHUH C TOMOLIBIO
MoKa3aTeNbHON (PYHKIMU OT MHUMOTO apTryMEeHTa.

DJeMEHTbl MaTEMaTUYECKOTO aHAJIN3A.
Huddepennmanbroe ncuucieHne GyHKITUN OTHOM
nepemenHoit. [IpaBuna muddepeHnupoBaHms.
[TponsBoaHast ¥ SKCTPEMYMBbI (DYHKITUH.

HexoTopbie 0coOeHHOCTH pemeHns (PU3NIeCKUX
3agad. opmynbl MIPUOIMKEHHBIX BRIYMCICHUN.
OxpyriieHre 4rcen B cayvae IpruOIKEeHHBIX
BBIYMCIICHUM.

Hroro 8

Hroro 3a cemectp 18

5.3. Pazgesbl AMCHUILIMHBI U MEKINCIUIUIMHAPHBbIE CBSI3U ¢ 00ecnedYnBAKIIMMHU (TPeabIAy IUMH)
U obecneynBaeMbIMU (MOCAEAYIOUIUMH) TUCHUNIIMHAMUI
Paznenbl qUCIUMIUIMHBI U MEKIUCIUTIMHAPHBIC CBS3H C 00CCIEUMBAIONIUMU (MIPEABITYIIUMH) U
obecrniedrnBaeMbIMH (TTOCIEAYIOMIMMHI ) TUCHUTUTMHAMHU TIPECTaBICHBI B Tabnuiie 5.3.
Tabmuma 5.3 — Pa3aenbl AMCHUIUIMHBI M MEXIUCIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOW TUCHUILTAHEIL, 1711 KOTOPBIX
He0O0XOMMO U3ydeHHE 00eCTICUNBAIONIUX U
00eCIIeunBaEMbBIX JUCIIATLINH

1 2 3 4

HOCHCHYIOH_[I/IC JAUCIHUITIIMHBI

HammenoBanue JUCHUITIINH

1 AKycToonTHYECKHE METOIbI 00pabOTKH

+ + + +
UHpOpMAIIH

2 ApXMTEKTypa BbIUNCIUTEIbHBIX CHCTEM + + + +
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3 BakyyMHas u 1mia3MeHHasi 3JIEKTPOHUKA

4 BakyyMHBbI€ U IJITa3MEHHbIE TPUOOPHI U
YCTpOHCTBA

5 BBezneHue B DIIEKTPOHUKY

6 B3aumozeiicTBre ONTHYECKOTO U3JIy4YEHHUS C
BELIECTBOM

7 BoJIOKOHHAS OIITUKA

8 I'mobasibHBIC U TOKATBHBIE KOMITBIOTEPHBIE CETH

9 3ammTa BBITYCKHOW KBaTH(PUKAMOHHOM
paloThl, BKJIIOUas MOATOTOBKY K IIpOLEype
3alUTHI U IPOLENYPY 3allUThI

10 MnxeHepHas U KOMIIbIOTEpHAas rpaduka
11 UnTerpanpHas onTuKa
12 NudopmarimoHHbie TEXHOJIOTHH

13 UccnenoBanue u MOAECIUPOBAHUE B
AJIEKTpOHKKE U HaHodJekTpoHuke (I'TIO-2)

14 KBaHTOBast U ONTUYECKAS SJIEKTPOHHUKA
15 KBaHnToBast MexaHUKa

16 KBanTOBBIC TPUOOPHI U YCTPOHCTBA

17 KorepenTHast onTuka u roiorpadus
18 KOMIIOHEHTBI 311EKTPOHHBIX CXEM

19 KomnproTepHO€ MOJENINPOBAHUE U
IPOEKTUPOBaHUE NMPUOOPOB KBAHTOBOMN
AIIEKTPOHUKH

20 KoMIbloTEpHOE MOJEINPOBAHUE U
MIPOEKTUPOBAaHKE TPUOOPOB ONTUYECKON
JNIEKTPOHUKHU

21 Kynsryponorus

22 Marematuka

+ + + + o+

+ + + + o+

+ 4+ + + +

+ 4+ + + +

23 MaremarnyecKrue OCHOBBI TEXHUYECKOTO
o0Opa3oBaHus

24 Marepuaiibl 3J1€KTPOHHON TEXHUKHU

25 MeToasl MaTeMaTHIeCKOr (PU3UKH

26 MeTponorus 1 TEXHUYECKHUE U3MEPEHUS
27 MUKpOBOJIHOBAS 3JIEKTPOHUKA

28 MUKPOBOIHOBBIC TPHUOOPHI M YCTPOHCTBA
29 HaHO3/1EeKTpOHMKA

30 Hayuno-uccnenoBarenbckas padbora

=+

=+

31 HayuHo-uccnenoBarenbckas paboTa B ceMecTpe
32 HenuHeliHas onTUKA

33 Ontuueckue MeTo bl 00pabOTKH HHPOpMALUH
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34 OnTosneKkTpoHHbIE PHOOPHI U YCTPOicTBA
35 OCHOBBI BAKyyMHBIX TEXHOJIOTH

36 OCHOBBI TEXHOJOTHH IJIEKTPOHHOMN
KOMITOHEHTHO# 0a3bl

37 IlareHTOBaHNE HAYYHO-TEXHUYECKUX
paszpabotok (I'TIO-4)

38 IInanuposanne H1P B anexTpoHuke u
HaHoanekTponuke (I'TI0-1)

39 IlpakTrKa 1o NoJIy4eHHIO IEPBUYHBIX
npo¢eCCHOHATEHBIX YMEHUH W HABBIKOB, B TOM
YHCJIE IEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-
HCCJIEZIOBATENBCKOM 1€ATENbHOCTU

40 IIpakTHKa 1o Moxy4yeHHIo MpoheCcCUOHATBHBIX
YMEHUH U OMbITa MPodecCHoHATBHON
JESTEIbHOCTU

41 IlpakThKyM IO KBAHTOBOM U HEITMHEWHON
ONTHUKE

42 IpenaumnioMHas MpakTHKa
43 Ilpuknannas nuaHHopMaTuka

44 TlpoeKkTrpoBaHHUE YCTPOUCTB KBAHTOBOM O
ONTHUYECKOU JIEKTPOHUKHU

45 Pa3paboTka yCTpOUCTB JCKTPOHUKHU U
HaHodekTpoHukH (['T10-3)

46 PacmipocTpaHeHHe Ta3epHbBIX TyYKOB

47 CnenuaabHbIe BOIPOCHI TEXHOJIOTHH MPUOOPOB
KBaHTOBOM IEKTPOHUKHU

48 CrnenManabHbIE BOIIPOCHI TEXHOIOTUU PUOOPOB
ONTUYECKON AMEKTPOHUKHU

49 CxemoTexHUKA

50 TBepaorenbHas IEKTPOHUKA

51 TBepnotenbHble IPUOOPHI U YCTPOICTBA
52 TeopeTnueckue OCHOBBI IEKTPOTEXHUKU

53 YpaBHeHUs oNTOPUZUKH

+

+

+

+

54 Y4eOHO-uccienoBarTebckas paboTa B ceMecTpe
55 ®usuka

56 dusnka KOHAECHCUPOBAHHOIO COCTOSIHUS

57 ®du3znyeckrue 0OCHOBBI TEXHUUECKOTO U
€CTEeCTBEHHO-HAy4YHOTO 00pa30BaHUs

58 dunocodpus

+ + + 4+ + + o+ o+

+

+ + + 4+ + + o+ o+

+

+ 4+ 4+ + + + + o+

+

+ 4+ 4+ + + + + o+

+

59 Xumus
60 Lludposas 06paboTka CUTHAIOB
61 DxoHOMHKaA

62 DJIeMEHTHI JJIEKTPOHHON TEXHUKHU
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5.4. CooTrBeTcTBHE KOMINIETEHIUI, GOPMUPYEMBIX NPU U3YYeHUH TUCIHHUILUINHBI, U BUA0B 3aHATHI
CooTBercTBUE KOMIIETEHIMH, (OPMUPYEMBIX NPU HM3YYEHHM AUCUUIUIMHBI, U BUJOB 3aHATUN

IpecTaBiIeHo B Tadmuie 5.4.

Tabmuua 5.4 — CooTBeTcTBUE KOMIIETEHIUH, (OPMHUPYEMBIX MNPU H3YYEHUU TUCIUIUIMHBL, U BHJIOB

3aHSITUA
= Bungnl 3apstuin
=
E .
o) 5 ] @DopMbI KOHTPOJIS
& e}
2 3 - =
= = = =
g o, <
~ = ©)
OIIK-1 + + + JlomanHee 3aganue, DK3aMeH,
Omnpoc Ha 3anaTHX, TecT,
Pedepar
OIIK-2 + + + Jlomamaee 3aganue, DK3aMcH,
Omnpoc Ha 3ansTuAX, Tecr,
Pedepar
I1K-1 + + + Jlomanaee 3aganue, DK3aMeH,
Omnpoc Ha 3ansTusx, Tecr,
Pedepar
6. UuTepakTBHBIE MeTOABI U (OPMbI OPraHU3aALMU 00yYeHUS
He mpenycmorpeno PVYII.
7. JIaGopaTopHblie padoThI
He npenycmorpeno PVYII.

8. [IpakTHyecKkue 3aHATHSA (CEMHUHAPDI)
HaumeHoBaHMe MPaKTHUECKHUX 3aHATUN (CEMHHAPOB) MPUBEICHO B Tabmuie 8. 1.
Tabmuma 8.1 — HaumeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)

o v =
I L X
2 = 5
Z > 5
HaszBanus pasnenos HanmeHnoBaHue npakTHUECKUX 3aHATUIN (CEMHHAPOB) 5" S8
- : £
S o =
el S g
= S
1 cemectp
4 DneMeHThI IPUKIATHON DieMeHTapHbIe (PYHKITUU 2 OIIK-1,
MATCMATHKH HccnenoBanue GpyHKIUI U UX TpadKoOB 2 lc')lgffl-z’
Cuctembl koopauHat. KpuBbie BToporo mopsiaka. 2
O6parnas pynkuus. ['apmoHndeckue kojaeOaHus 2
DJeMEeHTbI BEKTOPHOU anreopsl 2
KomrnekcHsle uncia 4
[IpouzBoanas 2
[Tpou3BoaHAas ¥ SKCTPEMYM 2
Uroro 18
Hroro 3a cemectp 18
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tabnure 9.1.

9. CamocrosiTesibHasi padoTa
Bunel camocrosTensHOM paboThl, TPYAOEMKOCTh U (POPMHUpYEMbIe KOMIIETEHIIMH PEICTaBICHbI B

Tabnuua 9.1 — Buasl caMoCTOSTENbHON pabOThI, TPYAOEMKOCTh M (JOPMHUPYEMbIE KOMIIETEHLIUN

Haszeanus paznenos

1 EcrecTBO3HaHME Kak
Ba)XKHEHIINH (eHOMEH
KYJTBTYPBI

2 Konnenuuu $pu3uKy,
XHMUH, TCOIOTUH,
O6uonoruu u reorpadun

3 HXUHUPUHT,
TEXHOJIOTHU U
NPUKIIaHbIE HAYKU

4 DnemMeHThI MPUKIIATHON
MaTE€MaTHUKNA

Uroro 3a cemecTp

Hroro

B
I
Q
. S
Busl caMocTOsATENBHON g .
paboTHI 8
S
F
1 cemectp
Hanucanue pedeparos 2
[TpopaboTka ITeKIHOHHOTO
Mmarepuana
Htoro 6
Hamncanue pedepaton
[TpopaboTKa JIEKITMOHHOTO 4
marepuaia
Hroro
Hanmucanue pedepaton 6
[IpopaboTka JIEKITMOHHOTO 1
Marepuasa
Uroro
[ToaroroBka k 9
MIPAKTHYECKUM 3aHSITHSIM,
ceMUHapaM
CamocTosiTennbHOE 4
U3y4eHue TeM (BOIpPOCOB)
TEOPETUYECKON YaCTH
Kypca
[TpopaboTka JEKIIMOHHOTO 4
Marepuana
Uroro 17
36
[ToaroroBka u cnaua 36
IK3aMEHa
72
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dopMupyembIie
KOMIIETEHI]

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

OIIK-1,
OIIK-2,
IK-1

OIIK-1,
OIIK-2,
I1K-1

OIIK-1,
OIIK-2,
I1K-1

cDO[)M]':»I KOHTPOJIA

Pedepar, Tect, Dx3amen

Pedepar, Tect, Dx3amen

Pedepar, Tect, Dx3amen

Jlomarnnee 3aganue,
Ompoc Ha 3ausATHAX, TecT,
Ox3aMeH

DK3aMeH
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10. KypcoBasi padora (IIpoeKT)
He mpenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OeHKH YCIeBAeMOCTH 00y4Yar0IIMXCs

11.1. baiibHBIe OLIEHKH AJISl 3JIEMEHTOB KOHTPOJISA
Tabnuma 11.1 — banibHbIe OIIEHKU JUTsl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHI y4eOHOM OaJ 3a epuo Bcero 3a
6amn Ha 1-yro KT ¢ Gamn 3a mepuon
JESITENIbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEIl cemecTpa
1 cemectp
JlomarnHee 3aganue 7 7 7 21
Ornpoc Ha 3aHATHAX 7 7 7 21
Pedepar 20 20
Tect 4 4 8
Hroro makcumym 3a 18 14 38 70
epHO
DK3aMeH 30
Hapacratommm urorom 18 32 70 100

11.2. TlepecueT 6a/1710B B OLI€eHKH 32 KOHTPOJIbHbIE TOUKH
[TepecueT 0aioB B OIIEHKH 32 KOHTPOJIBHBIE TOUKH MpecTaBiIeH B Tabnume 11.2.
Tabmuma 11.2 — Ilepecuer 6ay1710B B OIIEHKU 32 KOHTPOJIBHBIE TOUKH

banibl Ha 1aTy KOHTPOJIBHON TOYKH Ouenka

> 90% ot MakcuManbHOU cyMMbI OamtoB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHOI cymMbl OaiioB Ha Aaty KT 4
Ot 60% 10 69% ot MakcumalibHOI cymMbl OaiioB Ha Aaty KT 3
2

< 60% ot MakcuMasbHOM cyMMBbI 6amutoB Ha Aaty KT

11.3. IlepecyeT cymMMbl 0AJUIOB B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY

[lepecueT cymmbl OaJIJIOB B TPAAMIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBlIEH B TalOnuile

11.3.
Tabmuma 11.3 — I[lepecueT cyMMbl OJTOB B TPAAUITMOHHYIO i MEKTYHAPOIHYIO OIIEHKY

Hrorosas cymma 6anos,

Ouenka (I'OC) YYHUTHIBACT YCIEITHO CIAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIM4HO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85-89 B (ouens xoporo)

4 (xopo1iro) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBopuTENHHO)

3 (yIOBIIETBOPUTENHHO) (3aU4TEHO) 60 - 64 E (Hocperctaentio)
2 (seynosneTsoputeIbHO) (He Hwxe 60 Ganos F (ueynoBneTBOpUTEIHHO)

3a4TEHO)
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12. YyeOHO-MeTOAUYeCKOEe M MH(OPMALIMOHHOE 0O0ecredeHue U CHUNINHBI

12.1. OcHoBHas JquTEpaTypa
1. KoHuenuuu COBpeMEHHOTO ecTecTBo3HaHus: YueOHuk / bornmapes B.II. - 2-e uzn., mepepad.
u jgon. - M.: Ansda-M, HUL] UHDPA-M, 2016. - 512 c. [DnekrpoHHBIH pecypc]| - Pexxum mocryma:
http://znanium.com/catalog/product/548217 (nara obparenus: 27.06.2018).
2. DneMeHTHI pHUKIagHON MaTtemaruku / 3enpaoBud S.b., Mermkuc A.Jl. - M..OU3MATJINUT,
2008. - 592 c. [DnekrponHbIit pecype] - Pexum ngoctyma: http://znanium.com/catalog/product/944876
(mara obopamenus: 27.06.2018).

12.2. JlonostHUTEAbHAS JIUTEpaTypa

1. DOnemenrapssie GyHKIMU U uX Tpaduku: YuedHoe nocobue / ['punmmon U. 3. - 2017. 91 c.
[DnexTponnsiii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/7037 (mata oOpamieHus:
27.06.2018).

2. Kynpssues, E.M. Mathcad 11: IlonHoe pyKoBOJCTBO IO PYCCKOM BepcuU [DIEKTPOHHBIN
pecypc]: pykoBonctBo / E.M. KynpsiBueB. — DnektpoH. nan. — Mocksa: MK IIpecc, 2009. — 592 c.
[OnexTponnsiii pecypc] - Pexum npocryma: https://e.lanbook.com/book/1172 (marta oOpamieHus:
27.06.2018).

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIEe Y4eOHO-MeTOUYeCKHe TOCOOHs

1. Bsicmias marematuka I. IlpakTukym mo juHEWHOHN anredpe M aHAIUTHUYECKON IeOMETpHUU:
VYuyebHoe mocobue / MarazunaukoB JI. WM., MarasunnaukoBa A. JI. - 2007. 162 c. (PekomeHmoBaHO 1Jis
CaMOCTOSITENIbHOM paboThI) [OneKTpOHHBIH pecypc] - Pexum JloCcTyna:
https://edu.tusur.ru/publications/37 (mara obpamienus: 27.06.2018).

2. Ilpaktukym mo nuddepeHnnaIbHOMy HCUHCICHUIO: Y4yeOHoe mocobue / MarasuHHUKOB A.
JI., MarasunnaukoB JI. U. - 2017. 211 c. (PexomeHm0BaHO A CAMOCTOSTENbHOM paboThl) [DNEeKTPOHHBII
pecype] - Pesxxum moctyna: https://edu.tusur.ru/publications/7085 (mara obparmmenus: 27.06.2018).

3. Ilpaktukym mo Teopuu GYHKIHMA KOMIUIEKCHOTO TEPEMEHHOTO, TEOPHH  PSJIOB,
OTIepaIMOHHOMY UCUHCIICHHIO: Y4ueOHO-MeToanueckoe mocodue / EnprioB A. A., EnpmoBa T. A. - 2018.
194 c. (PexoMeHI0BaHO Ul CaMOCTOATENbHOM pa®oTel)  [DnexTpoHHBIM pecype] - Pexum gocryma:
https://edu.tusur.ru/publications/7377 (mara obpamienus: 27.06.2018).

4. bepman, ['H. COopHuK 3a1au 10 KypCcy MaTeMaTH4YEeCKOro aHanu3a [ DNeKTpoHHbIN pecypc] :
yue0. mocobue — DnektpoH. naH. — Cankr-Ilerepoypr: Jlanb, 2017. — 492 c. (PexomenagoBaHo ais
CaMOCTOSITENIbHOM paboThl) [DNeKTpOoHHBIN pecypc] - Pexum noctyna: https://e.lanbook.com/book/89934
(mara obparenus: 27.06.2018).

12.3.2. YueOHO-MeTOAUYECKHE OCOOMS ISl JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI U
UHBAJUI0B

VY4ueOHO-MeTOANYECKHE MaTepHabl sl CAMOCTOSTEIBHOW M ayTUTOPHON paboThl 00yJaIOMmINXCs
U3 YMCIIA JIUI ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 30POBbS M WHBAINIOB MPEAOCTABISIOTCS B (hopMax,
alaTUPOBAHHBIX K OTPAaHWYCHUSAM UX 30POBBS U BOCHPHUATHS HH(OPMAIHH.

J1st M1 ¢ HApYIIeHUSIMM 3peHUst:

- B (hOpMeE AIIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIIMICHHBIM HIPUPTOM.

Jlns nn ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe IEKTPOHHOTO TOKYMEHTA;

- B IleyaTHOMU (opme.

JI1s1 JIMIL ¢ HAPYLIEeHHUSIMHM ONIOPHO-ABUIaTeILHOIO anmnapara:

- B ()OpME INIEKTPOHHOTO JOKYMEHTA;

- B IleyaTHOMU (opme.

12.4. IlpoeccnonanbHbie 0a3bl JAHHBIX M HHPOPMAIHOHHBIE CIIPABOYHbIE CHCTEMBbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. http://www.ieeexplore.ieee.org/

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

4. http://materials.springer.com/
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5. http://www.ioffe.ru/journals/

13. MarepuajibHO-TEXHUYECKOE o0ecnedyeHHue TUCIUILINHBI U TPedyeMoe MPorpaMMHoe
obecneyeHune

13.1. O0uue Tpe6OBaAHUA K MATEPHAJIBLHO-TEXHUYECKOMY U IIPOTPAMMHOMY 0Oecre4eHn 0
AUCHUTLTHHBI

13.1.1. MarepuaJibHO-TEXHHYECKOe U NIPOrPaMMHoOe o0ecriedeHne 1Jisl JIEeKIMOHHbIX 3aHATHH
JIJ'ISI IMPOBCACHUSA 3aHATHH JICKOIMOHHOI'O THIIA, T'PYHIIOBBIX W HHIAWBUAYAJIbHBIX KOHCy.]'II:TﬂIIHfI,
TEKYIIETr0 KOHTPOJIS U MPOMEKYTOYHOH aTTeCTallMM HCIOJb3yeTcsl yueOHas ayIuTOPHs C KOJIMYECTBOM
[I0CaI0YHBIX MeCT He MeHee 22-24, 000pyaoBaHHas JOCKON U cTaHIapTHOU yueOHoU meOenbto. Merorcs
JIEMOHCTpallMOHHOE 00O0pynoBaHHE U Yy4eOHO-HaIIsSAHbIE MOcOOus, 00ecCreYrBaOLIe TeMaTHYECKUe
HWIUTIOCTpalH 110 JICKIIMOHHBIM pa3acjiaM JUCHUITIINHEBIL.

13.1.2. MarepuaibHO-TEXHHYECKOE M MPOrpaMMHOe olecrieueHne s NPAKTHYECKUX 3aHATHI

VYyeOHas ayquTopust

yueOHasi aynuTopus A TPOBEACHUS 3aHATUN JIEKIIMOHHOTO THMa, ydeOHas ayIuTopus IS
MPOBE/ICHUS 3aHATUH MPAKTUYECKOTO TUIIA, yuyeOHast ayAUTOPHs JJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO
TUTA, TIOMEIIEHHE IS MPOBEACHUS TPYMIOBBIX M WHAUBUAYAIbHBIX KOHCYIbTALMH, MOMEIIEHUE IS
MIPOBEICHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTalluu

634034, Tomckast obnactb, . Tomck, Bepmununa ynuna, 1. 74, 224 ayg.

Onucanue nMeromnierocs 000pya0BaHUsA:

- Kommiekr cnenuanu3upoBaHHON yueOHOM Mebemnu;

- PaGouee mecTo mpemnonaBares.

[IporpamMmmHOe obecrieueHne He TpeOyeTcs.

13.1.3. MarepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe 00ecIedyeHne JJIs1 CAMOCTOATEIbHON padoThl
Jis caMoCTOsTENTbHON paboThl MCHONB3YIOTCS y4eOHBIE ayAMTOPHH (KOMITBIOTEPHBIE KJIACCHhI),
PacIOJIOKEHHBIE TI0 aJIpecaMm:
- 634050, Tomckast ob6nacTb, . Tomck, Jlennna npocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 aygx.;
- 634034, Tomckast obnactb, . Tomck, Bepimanna yiuma, 1. 47, 126 ayn.;
- 634034, Tomckas obmacts, T. ToMmck, Bepmmanna ynuia, 1. 74, 207 aya.

CocrtaB 000pyI0BaHUS:

- yuebHasi MeOelb;

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

- KOMIBIOTEPHI MOAKIIOUYECHB K ceTn «VHTepHeT» U 00eCHeYrBarOT JOCTYI B AJIEKTPOHHYIO
“H(pOPMAITMOHHO-00pa30BaTEIBLHYIO CPENY YHHBEPCUTETA.

[Tepedenp mporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHUYECKOe o0ecnedeHre TUCUUILIHHBI VISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI M1 HHBAJIUI0B
OcBoeHUE MUCHUIUIMHBI JUIAMH C OIPAHMYEHHBIMUA BO3MOKHOCTSIMHM 3/I0POBbS M WHBAJIMIAMU
OCYIIECTBIIACTCS C UCTIOIB30BAHUEM CPEACTB O0yUEHHs OOIIETO U CIIENHUATIbHOTO Ha3HAYCHUSI.
[Tpu 3aHsATHSAX ¢ OOydYalOIUMHUCS € HAPYUIEHMAMM CJIyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWIMBAIOIIEH amnmaparypbl, MYJIBTUMEIUNHBIX CPEICTB MW JPYIUX TEXHUYECKHX CpPEICTB
npuema/nepenadn yueOHo WH(OpManuu B AOCTYMHBIX (popmax, MOOMIBHON CHUCTEMbI MPENOAaBaHUS
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JUTsT 00yJaronuxcsi ¢ WHBAJTUIHOCTHIO, TOPTAaTUBHON MHAYKIIMOHHOW CHUCTEMBI. YueOHas ayauTopus, B
KOTOPOU 3aHUMAIOTCS OOydYaroniuecs ¢ HapylieHHeM Ciyxa, o0OpyaoBaHAa KOMITBIOTEPHOW TEXHHUKOM,
ayIMOTEXHUKOM, BUJIEOTEXHUKOM, DIEKTPOHHOM JOCKOM, MYJIBTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOIUMHUCS ¢ HAPYILIEHUSIMH 3PEHUSIMHU TIPETYCMOTPEHO UCTIONH30BaHNE B
JICKITMOHHBIX U YYeOHBIX ayAUTOPUIX BO3MOXKHOCTH MTPOCMOTPA YAAIEHHBIX 00BEKTOB (HapUMep, TeKCTa
Ha JIOCKE WJIH cllaiijia Ha KpaHe) MPY MOMOIIY BUICOYBEITUIUTENCH 11 KOM(OPTHOTO MPOCMOTpA.

[Mpu 3aHATHAX C OOyYarOIIMMHCA € HAPYLIEHHSIMH ONOPHO-IBHUTaTeJIbHOIO amnmapara
WCIIONIB3YIOTCSl aJbTePHATUBHBIE YCTPOWCTBA BBOJAa WH(MOpPMAIIMKM W APYTHE TEXHUYECKHE CPEICTBa
npuema/mepenadu yuyeOHOW WHGpOpPMALUU B JOCTYINHBIX (OpMax, MOOMIBHOM CHCTEMBbI OOydeHHs i
JIIONEN ¢ MHBAJIMIHOCTEIO.

14. OneHovHbIE MaTepHuajJbl © METOANIECCKUEC PEKOMEHIAUHU MO OPraHu3allui U3YyUYCHUA
AUCHUIIINHBI

14.1. Conepmanne OLHECHOYHBIX MaTepuaJoB U METOAHUYECCKUE PCKOMECHAALINN
I[JISI OLCHKHU CTCIICHH C(l)OpMI/IpOBaHHOCTI/I U YPOBHS OCBOCHUS 3aKPCIUICHHBIX 3a HHCHHHHHHOﬁ
KOMHGTGHI_[I/Iﬁ HCIIOJIB3YIOTCA OCHOYHbBIC MaTCpHUalibl B COCTABE:

14.1.1. TecToBBIC 3aJaHUA

1.
B pesynbrate 00paboTKH SKCIIEPUMEHTAIBHBIX TEOpeTHYeCKas
JAHHBIX UCCIIEA0BATENb NOTy4YaeT SMIIMPUYECKAs
(YHKIIMOHATBHYIO 3aBUCIMOCTD B BUJIE AKCIIOHEHIMAJIbHAS
(bOpMYJ'ILI, KOTOpasA HOCUT Ha3BaHUC. .. YHHUBEpCaJIbHast
2.
s pelieHus busnueckoi 3agaun | Pasmblienus oObiBaTens 00 yCTpoiicTBe
HCTIONB3YIOTCSA Bcenennoit
[TocranoBka 3agauu. OCHOBHbIE TIOCJIE/IOBATENIbHBIC ATAIIBI
Br16op metona peuieHus. MaTeMaTU4eCKOr0 MOJIEINPOBAHUS
[IpoBepka aieKBaTHOCTH MOJIEIH. buznyeckoii 3a1aun
Moaudukamus Moaenu. I1nan uccnenoBarens
OmucanHplli  1poUECC  NPEACTABIAET | Mopelslb JOCTHKEHHS ITIOCTAaBICHHBIX 1IeyIeil B
co0oil... YKU3HU
3.
HaubGonee a¢dekTuBHaAs peanuzauus | Belunciaenusi, mOpoBOAMMBIE MPU  OMOILIU
MaTeMaTHYE€CKOTO MOJICTHPOBAHUS CETOMHS — | pyYKH W JIUCTa OyMaru
370 ... Bpruucnenusi, npoBOAMMBIE TPU  OMOIIU
pYYKH, JIucTa OyMaru M KaJbKyJasTopa
Breruucnenusi, mpoBOAMMBIE Ha KOMIIBIOTEpE
IIPU MTOMOIIM COBPEMEHHBIX MaTEeMaTHYECKUX
MIAKETOB
Breluucnenus «B yme»
4.
Cpenn TeopeTH4eCKUX METOJOB MCCIIEAOBAHUS | HICTOPUYECKUIN
OTCYTCTBYET... JKCIIEPUMEHTAJIBHBIN
JIEYKTUBHBIN
JIOTHYECKHI
5.
«3aKOH TOCTOSHCTBAa cocTaBa», comacHo | P. boiinem
KOTOpoMy Jt000e KOHKpeTHoe xumudeckoe | JI. JlaByasbe
COEJMHEHUE 00NaNaeT CTPOro ONpeAENeHHbIM, | JIxx. JlansToHOM
HEU3MCHHBIM COCTaBOM U TEM  CaMbIM I[I/I MeunneneessiM
OTIIMYAETCS OT CMeced, ObUI TeOpeTUYEeCKH
000CHOBaH. ..
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6.

3aKOH COXpaHEHHs KOJIMYECTBa Marepuu u
KOJIMYECTBA IBUKEHUS OTKPBLIL. ..

X. Opcren

N.HprotoHn

M.B.JIomoHOCOB

I'.B. Puxman

7.

Co3sparenieM TEOpUM AIEKTPOMArHUTHOro mnojis | Iepi

SIBISIETCS. . . ®Dapanen
Awmrnep
Makcsemn

8.

B normueckyro  cxemy  «duszuka ~— —> | MaTeMaTHKa

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

YPOBEHB aACTPOHOMUS
XUMUS

9.

BosiHOBYI0 TeOpHIO CBETA MPEITIOXKHUIL. . . I". JIeitOHuIt
O. Pemep
X. T'tolirenc
Jx. bpamn

10.

ABtopom cTpok: «Ilog uMeHeM KHUBOTO
BelIecTBa s Oyay mopa3yMeBaTh BCIO
COBOKYITHOCTb OpPTraHU3MOB, PACTUTEIbHBIX U
KHUBOTHBIX, B TOM YHCJIC U YCIIOBCKA»,
SIBIISICTCSL. . .

B.W1. Bepnaackuii

J.W. Menueneen

A. DHHIITENH

Y. JapBuH

11.

B cocras Jla3€pa HEC BXOAUT

JJaMIla HaKa4KH1

pabouee Teno

3epKAJIbHBINA PE30HATOP

ra3oBbIil Xpomarorpad

12.

berra-usnyyenue — 310...

IIOTOK HEUTPOHOB

HOTOK (hOTOHOB

IOTOK D3JICKTPOHOB C aTOMHBIMHA Op6I/ITaMI/I

ITOTOK SJICKTPOHOB M3 fgJipa aTOMOB

13.
[IpenenbHast CkKOPOCTh Mepeaadn CKOPOCTb PEaKIIUU YeJIOBEeKa
nH(popMaLuH. .. CKOPOCTb 3BYKa

CKOpPOCTb CBETA

CKOPOCTh YyBCTBUTEJILHOCTH MPHUOOPOB
14.

Ocobast ponmb (UMK B €CTECTBO3HAHUU
3aKITIOYaeTCsl B TOM, YTO OHA. ..

pa3pabaTbIBaeT COBPEMEHHYIO SJIEKTPOHHYIO
TEXHUKY

ABIIACTCA OZIHOﬁ 13 CIICHHAJIBbHBIX HAYK,
BXOAAIUX B CUCTEMY €CTCCTBO3HAHUSA

U3y4aeT IMpOIECChl, MPOTEKAIIUe BHYTPHU
aTOMHOT0 si/1pa

CIIY)KHUT HGO6XO}II/IMBIM TCOPETUICCKUM
(I)YHI[aMCHTOM JJIs1 €CTCCTBO3HAHUA
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15.

JlivHa yriepoIHbIX HAHOTPYOOK M3MepsieTcsl B

MHJIINMETPax

HAaHOMETpPax

MHUKpPOMETpax

MMUKOMETPax

16.

Nnero XUMUYECKOM SBOJIOIMU BBIIBUHYI U
000CHOBA. ..

B.U. BepHanckuii

J.. Menneneen

N. Onapun

JI. Tlactep
17.
['maBHOW MpPOM3BOJACTBEHHON 3ajaueii XWMHUU | TIOJyYEHHE BEMIeCTBA C  HEOOXOAMMBIMH
SIBIISIETCAL. . . CBOMCTBaMH

M3YYEHUE CTPOCHUS aTOMa

MO3HAHUE  3aKOHOMEPHOCTENM  OTHOLICHHI

MEXK]1y MY>KUMHOU U SKSHIIIMHOMN

o0bsicHeHue ycTporcTa Beenennoi

18.

J.1. Mennenees, co3aaBasi CBOIO
MEePUOAMYECKYIO TaOIUILY, PACIOJIOKHII BCE
XUMHYECKHUE DIIEMEHTHI B ...

COOTBETCTBUU C UX aTOMHOU Maccou

a(aBUTHOM MOPSIIKE

COOTBETCTBUH C KOJIMYECTBOM JJICKTPOHOB Ha
UX BHEIIHEH IeKTPOHHON 000JI0UKe

COOTBETCTBHUH CO 3HAYCHUSIMH UX aTOMHBIX
paanycoB

19.

AcTpoHOMHUYECKasi €IUHHIIA — 3TO PACCTOSIHHE,
paBHOE. ..

paccTosiHUIO OT 3eMiu 10 JIyHbI

paccrosiauto oT ConHua o Ilnyrona

paccrosinuio oT 3emut 10 CoJHIa

paccrosHuto ot ConHua g0 ueHtpa ['anakruku

20.

Kakoe sBneHue 7nemio B OCHOBY IEPBOro M3
OIIpENIETIEHUI CKOPOCTH CBETA?

sIBJICHHE a00epalny CBeTa 3Be3/1

cmeHa JIyHHBIX a3

3armenue crnytHuka KOnurepa Mo

JABMXXCHUC COJTHCYHBIX ITATCH

14.1.2. Dx3amMeHALMOHHBbIE BONPOCHI
1. EcrectBo3Hanue. Haykn ecTeCTBEHHO-HAyYHOTO [IUKJIA.
2. 3HaKOBBIE CUCTEMBI U UX POJIb B €CTECTBEHHO-HAYYHOH KYJBTYpE.
3. ckycCTBEHHBIE SI3BIKM U UX POJIb B €CTECTBEHHO-HAYYHOU KYJIBTYpE.

4. (I)yHKI_II/II/I MaTeMaTHUKH B ecTeCTBO3HAHUU. OCHOBHBIE HaITpaBJICHUS MaTEMaTU3allu HAYKH.

5. OcHOBHBIE dTanbl pa3BUTHSA GU3UKU (XUMHUH, T€OJIOTUH, OMOJIOTHH, Teorpadun).

6. Ctpykrypa HayyHOro 3HaHus. HayuHas kapTuHa Mupa, KOHIENINH, TUIIOTE3bl, TPOOJIEMBI,

(haKThl.

7. [IpodeccronanbHas U coliaabHasi OTBETCTBEHHOCTh yaeHoro. O0si3aTeibcTBa 001IeCTBa Mepes]

Hay4HbBIM COOOILECTBOM.

8. Monens u mogenmupoBanue (OcoOeHHOCTH MOJIETIEH, CYIITHOCTh KOHEYHOCTH, YIIPOIIIEHHOCTH 1
npubIKeHHOCTH Mozienell. TpeGoBaHMe K MOJTHOTE, TOYHOCTH M UICTUHHOCTH MOJIeNeil).
9. Monenu cucteM. Mojienii «4epHOTO», «CEPOTO» M «OEI0T0o) SIIHKA.

10. DHTpOMNUS B TeopuH HH(POPMALINH, €€ 3HAYCHHE /IS TTepeadyl HH(pOpMAaInH.

11. Dtansl CHCTEMHOTO UCCIIEIOBAHUS U X XapPAKTEPUCTUKHU.

12. Camoopranu3yrommecs: CUCTEMbI, UX OCHOBHBIC MPU3HAKU U CBOMCTBA.

13. I'moGanbHbBIN FBOMOIMOHN3M. Da3bl IBOJOIMH OKPY)KAIOIIETO MUPA.

14. IIpocTpaHcTBO U BpeMsi, UX MEPHOCTb.
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15
16

17. CYI_I_IHOCTB XUMUYCCKHX ABIIeHUN. CBOMCTBA BCIICCTBA. OCHOBHBIC ATaIlbl XHUMHUYECKOI

. CUMMeTpus 1 aCHMMETPHSI B IPUPOJIE.
. Teomerpuueckue criocoObl ONMMCaHUS TPOCTPAHCTBA.

SBOJIIOIIHH,

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

0 3O\ L KW~
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OHJIOTEHHBIE U DK30T€HHBIE IPOLIECCHI U UX B3aUMOAEHCTBHE.

Dkonoruyeckue GakTophl CyIIECTBOBAHUS OPraHU3MOB U X XapaKTePUCTUKU.
buosTHKa 1 €e OCHOBHBIE IPUHIIUIIBI.

[mobGanpHbIe MPOOIEMBI YEIOBEUECTBA, UX MPUUMHBI U TYTH PEIICHUS.

ITonsipHast cucteMa KOOPAMHAT U €€ MIPUMEHEHNE B €CTECTBEHHBIX HAyKaX.
I'mnepbonuueckue GyHKINUU U UX IPUMEHEHHE B IPUKJIAJIHBIX 33/1a9aX.

KommnnekcHble yncna u I[€I>'ICTBI/I$I HaJ HUMMU. HpI/IHO)KCHI/I}I.
[TpunoxxeHust mpon3BOHOM

14.1.3. Tems! pedepaToB

. DTarbl pa3BUTHA AIEKTPOHUKHU OT MUKpPO- 10 HaHO.

. KpeMHui1 — marepuan HaHOJIEKTPOHUKH.

. KpemHM#1 — 0CHOBHOH NOJyIPOBOIHHUKOBBIN MaTepHal MUKPOIIEKTPOHUKH.

. MeTozasl 30HA0BOM MUKPOCKOIIUHU.

. MarepuanoBeieHrE U TEXHOJIOTUSI HOBBIX MaTE€PUAIIOB.

. HanoTexHonoruu, nx NpuMeHeHNE B HayKe U TEXHUKE.

. OU3UKO-XMMUYECKHE OCHOBBI IIOJYYEHHS HOBBIX IOJIYIIPOBOAHUKOBBIX COCIMHEHUN.
. KomniprorepHO€ MoziennMpoBaHue B IEKTPOHUKE.

OKCIepUMEHTANIbHbIE METO/IbI UCCIIEIOBAHMUS.

. OyHKIIMOHATbHAS MUKPO- ¥ HAHOAJIEKTPOHHUKA.

. DJIeMeHTHI ¥ IPUOOPHI HAHOAIEKTPOHHUKH.

. JlyueBble U MJIa3MEHHbIE TEXHOJIOTHH.

. I'padenoBas sanexTpoHuKa.

. Hanotpy0xu.

. Jazepsl.

. ConHeyHble 37€MEHTHI: (PU3UKA, TEXHOJIOTHS U HIICKTPOHUKA.

. OnTuyeckue HAHOAHTEHHBI.

. Conneunble 6aTtaper Ha TOTYIIPOBOAHUKOBBIX CTPYKTYpaXx.

. MeTonp! npeoOpa3zoBaHUs COTHEUHON IHEPIHH.

. [TomynpoBOAHUKOBBIE MaTepHaIIbl — 0CHOBA COBPEMEHHOM AJIEKTPOHHKH.

. OnTryueckue KpucTasuibl.

. CoBpeMeHHast TEHAEHIHS B Pa3BUTHH COTHEYHBIX 3JIEMEHTOB.

. Ocu cuMMeTpuu B KpUCTaIIax.

. dKunkue kpucTaibl.

. [IpuponHbie ¥ CUHTETUYECKHE alMa3bl — YHUKAIbHOCTh 001acTel MPUMEHEHUS.
. AnMa3 — cocpeioToure YHUKaJIbHBIX CBOMCTB CpeAr MPUPOAHBIX MATEPUAIOB.
. Kpucrannel B 1a3epHON TEXHUKE.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Omnpenenenue GyHKIMH OJHON EPEMEHHOM.

OnemeHnTtapHble QyHKuU. OOpaTHas GyHKIMSL.

Cucremsl koopauHat. KpuBbie BTOpOro nopsiika: OKpyHOCTb, DIIIHIIC.

OnemMeHThl BeKTOpHOM anreOpbl. Bekropwl. JIuneitHble aeiicTBust Hajx Bekropamu. CkansipHOe
npousBeleHue BeKTOpoB. lloHsaTne o0 TeH3opax. MHOroMepHoe BEKTOpPHOE MPOCTPaHCTBO. BexropHoe
Ipou3BeJeHuE BEKTOPOB. [Ipnmoxenus.

@OYHKIMA  KOMIUIEKCHOTo mnepeMeHHoro. KommiuekcHele uumcna. [Ipocreiimme
KOMITJIEKCHBIX yucell. ComnpsikeHHbIE KOMIUIEKCHbIE uncia. Bo3BeneHne B MHUMYIO cteneHb. Dopmyra
Oinepa. Jlorapudmsl U kopHH. OnucaHue TapMOHMYECKHUX KOleOaHMH C MOMOIBIO IMOKA3aTebHOM

GbyHKIIMN

OT MHHUMOTI'O0 aprymcHTaA.

DJIEeMEHThI MaTEMaTUYCCKOT0 aHAIIM3a.
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HuddepenunanpHoe ucurciaeHne GyHKUUn ogHol nepeMenHoil. [Ipasuna nuddepeHunpoBanus.
[TponsBoaHast ¥ SKCTPEMYMbI (QYHKIUH.

HexoTopbie oco6eHHOCTH perieHus: pu3ndeckux 3aaad. opmynbl NprOIMKEHHBIX BHIYUCICHUH.
OxpyryieHre Yyucel B ciiydae NpUOIMKEHHBIX BEIUMCICHUH.

14.1.5. Tembl fOMANIHNUX 3aJaHAK
[Ipu BeIMONTHEHNHN 3aJaHUI PEKOMEH TyeTCsl MCTIONb30BaTh makeT Mathcad.
1. DnemeHTapHbIe QYHKIIUH
. UccnenoBanne GpyHKIui 1 nX rpaduKoB
. Cucrems! koopauHar. Kpusbie Broporo nopsaka
. O6parnas ¢pynknus. ['apmoHndeckue KoneOaHus
. DNeMeHTBl BEKTOPHOI1 aiareopsl.
. KomnuiekcHele uncia.
. U3Bneuenne xopHs. Bo3senenue B crenens. Popmyna Ditniepa.
. IIpousBoanas
. IIpon3BoHast U SKCTpEMyM

O 0 1O\ L AW

14.1.6. Bonpochbl Ha caMONOATOTOBKY

Anrebpanyeckre GOpMysbl COKPAIIEHHOTO YMHOXKEHUSI. MaTremaruyeckue JecTBUs co
CTETICHHBIMH BBIpaKeHUsAMU. JIMHEHHbIe, KBaipaTHbIC M OMKBAApaTHbIC ypaBHEHU. TpUTrOHOMETpHS HA
10ckoCTH. OCHOBHBIE (HOPMYIIBI TPUTOHOMETPHUH.

Cnoxnas ¢ynkius. Obparnas Gynkust. CBoiicTBa (GyHKIIUH.

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

Komnuneapnsie BekTopbl. Kommiianapusle BekTopbl. OpT. [Ipoexnuss BekTOpa Ha OCB.
Koopaunars! Bekropa. Monyns Bektopa. Paaunyc-BekTop.

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

Heo6xomumble ¥ TOCTaTOYHBIE YCIOBHS SKCTPEMyMa Ha OCHOBE IEPBOW M BTOPOU MPOU3BOTHBIX
(byHKIIH.

14.1.7. MeToau4eckue peKOMeH AU
Onenka crereHy c()OpMUPOBAHHOCTH YKa3aHHBIX B JaHHOW paboueil mporpaMme KOMICTCHIINN
OCYIIECTBIIICTCA KaK B paMKax MPOMEXKYTOUHOM, TaK U TEKYIeH aTTecTaluu, B TOM YUCIIE:
o [Ipu npoBeaeHNN MPAKTUICCKUX 3aHATHH IyTEM OMpOca MO TeMe 3aHSATHUS;
e [Ipu nmpoBepke JOMAIIHETO 33 JaHMUS;
o [Ipwu 3amuTte pedepara;
e [lpu TectupoBanuy;
e [lpu cpaue sk3ameHa.
Kputepuu oniennBanus pedepara nocie NpoBEpKH Ha Mjiaruar:
1. TlomroroBka m HamwcaHue pedepara.
e OO0Owem pedepara — He Mmenee 10 crpanuil, HO He Oonee 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 CIPABOYHBIX
CHUCTEM.
2. Tlpouenypa 3amuTsl pedepara: OleHKa TEKCTa MPETo1aBaTeIeM.
Kputepuu onenuBanus:
® COOTBETCTBHUE COJEpIKAHUS 3asBICHHON TeMe, OTCYTCTBHE B TEKCTE OTCTYIJICHHUI OT TeMbl — 1
Oair;
®  COOTBETCTBHE IEJISIM U 3a/1auaM JTUCIHILIHHEI — 1 6art;
® KOPPEKTHOE M3JIOKEHUE CMBICITIA OCHOBHBIX HAYYHBIX UJICH, HX TEOPETHYECKOE OOOCHOBAHUE H
00BsACHEHUE — 2 DallIa;
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®  JIOTMYHOCTH U MOCJEI0BATEIHLHOCTh B U3JIOKEHNU MaTepuasia — 1 Gar;
CIOCOOHOCTH K paboTe ¢ TUTepaTypHBIMU HCTOUYHUKAaMU, IHTepHET-pecypcaMu, CIIPaBOYHOM 1
SHIUKJIONIEANIECKOM TuTeparypor — 1 6amr;
e 00BeM Hcclen0BaHHOM JUTEPATyphl U IPYTUX UCTOUHMKOB HH(OopManuu — 1 6am;
®  CTIOCOOHOCTH K aHAJIM3Y U 00001eHnI0 HHHOPMAIIMOHHOTO MaTepuala, CTENeHb OJTHOTH 0030pa
cocTosiHus Bompoca — 1 6a;
®  yYMCHHE W3BJIEKaTh HHPOPMAIIHIO, COOTBETCTBYIOIIYIO TIOCTABICHHOW IEJH, U TIepepacpeeiaTh
uHpopmarmio — 1 Gam;
® MPaBUWIBHOCTH OPOPMIICHHUS (COOTBETCTBHE CTAHAAPTY, CTPYKTYPHAs YHOPSAOUEHHOCTh, CCHUIKH,
IIUTAThI, TAONMUIIEI U T.1.) — | Ga.
3. TloaroroBka u BBICTYIIJICHHE C YCTHOM Mpe3eHTanuel no Matepuainam 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 CO/EP KaHUA MTPEe3eHTAIlMN MaTepuaiam pedepara - 2 6anna,
® KOPPEKTHOE U3JI0KEHHE CMBICIIa OCHOBHBIX HAYYHBIX UJCH, UX TEOPETUYECKOE
000CHOBaHUE U O0BSICHEHHE — 2 Oajia;
®  JIOTHYHOCTbH U MOCJIEIOBATEIIFHOCT B U3JIOKCHUH MaTepuana — 2 0aa,
® CIIOCOOHOCTH K aHATU3Y M 00001IeHNI0 HHPOPMAITMOHHOTO MaTepuaia, CTeTIeHb MOJTHOTHI
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
bannpHbIEe OLIEHKH JIs 3J€MEHTOB KOHTPOJISI, yKa3aHHbIE B M.11.1 BBICTaBISIOTCS MOJHOCTHIO,
ecnu paboTa claHa B YCTaHOBJIEHHBIA cpok; 50% pelTruHra BBICTaBIISETCS MPHU HAPYLIEHWU CpPOKa. 3a
0oJiee TIO3MHIOKO C/lavy 3aJJaHui PEUTHUHT HE CTaBUTCSI.

14.2. TpeGoBaHHs K OLICHOYHBIM MATEPHAJIAM JJIsl JIMI] C OTPAHHYCHHBIMHU BO3MOKHOCTAMH
310POBbS 1 HHBAJIM/I0B
Jns i ¢ OrpaHUYEHHBIMH  BO3MOXXHOCTSMH  370POBbS. M HHBAIUJOB MPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIC OIEHOYHBIE MaTepUaJbl, IEPEYCHb KOTOPBIX yKa3aH B Tabuie 14.
Tabnuna 14 — JlononHUTEIbHBIE MaTepUalbl OLICHUBAHUS ISl JIUI] C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU
3I0POBbS U MHBAJIHMIOB

KaTeropI/m BI/IIII)I JOITIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI)I KOHTPOJIA U OICHKHN
o6yqa}0mnxc;l MarcpualioB PE3YJIbTAaTOB O6y‘leHI/I$I

TecTbl, MMCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOTIPOCHI K 3a4ETy,
KOHTPOJTbHBIEC paOOTHI

C HapyueHusaMu
ciryxa

[IpenMy1ieCTBEHHO MUCbMEHHAs
IIPOBEpPKa

C napymenussmu ~ CobeceoBaHue 110 BOIIpocaM K 3a4eTy, [IpenmyinecTBeHHO yCTHas MPOBEPKa

3pEHHUs OIIPOC 10 TEPMUHAM (MHIUBUyaJIbHO)
C HapyuieHus MU Pemenue quCcTaHIMOHHBIX TECTOB,

OIOPHO- KOHTPOJIbHBIE paOOThI, MUCbMEHHbIE  [IperMyIiecTBEHHO AMCTaHIMOHHBIMU
JBUTaTEJIBHOTO CaMOCTOSITENIbHBIE PA0OTHI, BOIIPOCHI K METOaMHU

anmapara 3a4eTy

C orpanuuenusiMu o TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpenMy1ieCTBEHHO IPOBEPKA
o01IeMeTUITUHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOAAMU UCXOIS U3 COCTOSIHUSA
MIOKa3aHUAM KOHTPOJIbHBIE paOOTHI, YCTHBIE OTBETHI ~ 00Yy4YaloLIerocss Ha MOMEHT IIPOBEPKU

14.3. MeToguyeckue peKOMEHAAUMHU M0 OLEHOYHBIM MAaTePUAJIaM JJIfl JIMI ¢ OTPAHUYEHHBIMU
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BO3MO’KHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Juiss mui ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbSI M HWHBAJIMJOB TIPEIyCMaTPHBACTCS
noctymnHas popMa nperocTaBIeHHs 3aJaHH OLIEHOYHBIX CPEACTB, & UMEHHO:

- B TIeYaTHOU opme;

- B Ie4aTHOU (hopMe C YBEITMUEHHBIM LIPUPTOM;

- B (hopMe IEKTPOHHOI'O TOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IPeAOCTaBICHUE 3aJIaHMsI C UCIIOIb30BAaHUEM CYpPIOTIEPEBO/IA.

Jluniam ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAJIMJAM YBEIMYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. Iyl TakWx OOyYalomuXcsl MpeayCcMaTpHBaeTCs
nocTtynHas popMa MpeoCcTaBIeHUsI OTBETOB Ha 3a/1aHUs, @ UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTEHTA;

- IPEACTaBIEHUE OTBETOB YCTHO.

[Tponienypa oOlEHUBaHHUS pPE3YyJIbTaTOB OOYYEHHS JIMI] C OrPAHUYECHHBIMH BO3MOXHOCTSIMH
30POBbS M HMHBAJIMJOB MO JUCLUIUIMHE NPEAYyCMaTpUBaeT NpeAocTaBleHue MHpopMmauuu B (opmax,
a/IalTUPOBAHHBIX K OTPAaHUYCHUSAM UX 3A0POBbS M BOCHPUATHS UH(OpMALIUN:

J1st M1 ¢ HapylIeHUsIMM 3peHust:

- B (hopMe IEKTPOHHOI'O TOKYMEHTA;

- B IIe4aTHO! (hopMe yBEIIMYEHHBIM HIPUPTOM.

J1st M1 ¢ HAPYUIEHUsIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHOU (hopme.

J1st M1 ¢ HAapyIeHUsIMM ONIOPHO-ABUTaTe/ILHOIO anmapara:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHoOu (hopme.

[Tpr HEOOXOOUMOCTH UIsl JIMII C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbS M HHBAJIHJIOB
IpoIeIypa OLIEHUBAHUS PE3yIbTaTOB 00yUEHHsI MOXKET MPOBOAUTHCS B HECKOJIBKO ATAIOB.
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