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

«TOMCKHW TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS Y PAJTMODIIEKTPOHUK»
(TYCYP)

HTYDYP s cnapravera o
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Bragesey: Tpoaw MNasen Commosms
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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 Ha6opa 2017 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
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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. 3agaun AUCHUIIINHLI
— OnageHue 3HAHUAMHM OCHOBHBIX IOJIOXKEHUM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAayK M
MaTeMaTHKHU JTisi JOPMUPOBAHUSI COBPEMEHHOTO MPEACTABICHUS O HAYyYHON KapTHHE MHUDPA;
— PazBuTHe criocCOOHOCTH K pemieHHI0 MPo(heCcCHOHANBHBIX 3a/1a49 Ha OCHOBE HAYYHOTO MOIX0/a
C IPUMEHEHUEM COOTBETCTBYIOMIETO (DU3UKO-MATEeMAaTHUYECKOTO anmapara;
— PasButue cmocoOHOCTH K MOJAETUPOBAHUIO TMPOIECCOB C TPUMEHEHUEM CTaHAAPTHBIX
MIPOTPaMMHBIX CPEJICTB.

2. MecTo nucuiuinabl B cTpykrype OITIOII

Hucnunnuaa «Marematnueckue OCHOBBI €CTECTBEHHO-HaydyHOTo oOpasoBanus» (b1.B./IB.6.2)
OTHOCHUTCS K 010Ky 1 (BapHaTHBHAs 4acCTh).

[locnenyromumMu  JUCHMIUIMHAMHM  SIBISIIOTCS:  AKYCTOONTHYECKHME  METOABl  00pabOTKH
nHpopMaIuu, ApPXHUTEKTypa BBIUYMCIUTEIBHBIX CHCTEM, BakyymHas © TUIa3MEHHas dJICKTPOHUKA,
BakyymHble ¥ TUTa3MeHHBIE TPUOOPHI M YCTpOWCTBA, BBemenue B 3eKTpoHUKY, B3ammopeiicTBue
OTITUYECKOTO M3JTyYeHHsI C BELIeCTBOM, BomokoHHas onTHKa, [ 7100anpHble U JIOKaJIbHBIE KOMITBIOTEPHBIC
ceTH, 3aluTa BBITYCKHOW KBaJU(UKAIMOHHON pabOThl, BKJIIOUAs MOATOTOBKY K MPOLEAYPE 3alIUThl U
npornenypy 3ammrhl, MHkeHepHas 1 koMmIibioTepHas rpaduka, MaTerpansHas ontuka, MapopManmoHHbie
TeXHoJoruu, VccienoBanue u MoJeTMpoOBaHne B 3eKTpoHUKe u HaHodekTpoHuke (I'TIO 2), KBanToBas
W ONTUYeCKas deKTpoHuKa, KBaHTOBas mexanunka, KBaHTOBBIE MpuOOPHI U ycTpoiicTBa, KorepeHTHas
ontuka u ronorpadusi, KoMIOHEHTBHI SIEKTpPOHHBIX cxeM, KommbrioTepHOE MOJENUpOBaHUE U
MPOEKTHPOBAHWE  TPUOOPOB  KBAHTOBOM  3JCKTPOHUKH, KOMNBIOTEpHOE  MOAETHPOBAHHUE U
MIPOEKTUPOBAaHKE MPUOOPOB ONTUUYECKOM IMeKTpoHUKH, Kynbryponorus, Maremaruka, MaremaTuueckue
OCHOBBI TEXHHYECKOTO 00pa3oBaHus, Marepuanbl 3JIEKTPOHHOM TEXHUKH, METOAbl MareMaTH4ecKOu
¢busuku, MeTponorus U TEXHHUYECKHE H3MepeHHs, MUKpPOBOIHOBas 3JIEKTPOHHUKA, MUKpPOBOIHOBBIE
npubopsl M ycTpoiictBa, Hawnosnekrponuka, HayuHo-uccienoBarensckass pabora, Hayuno-
uccienoBarenbckas pabora B cemecTpe, HenuueitHas ontuka, Ontudeckue MeETOABI 00pabOTKH
uHpopmanuu, ONTOAIEKTPOHHBIE MPHOOPHI U YCTpoiicTBa, OCHOBBI BaKyyMHBIX TEXHOJIOTHH, OCHOBBI
TEXHOJIOTHUH JICKTPOHHON KOMIIOHEHTHOM 0asbl, [lareHTOBaHME HaydyHO-TexHUYECKHX paspadborok (I'TIO
4), Ilnanupoanue HMP B anekrponuke u HanosnekTtpoHuke (I'TIO 1), Ilpaktuka mo mosydeHuUro
MEPBUYHBIX MPO(ECCHOHANBHBIX YMEHHM U HABBIKOB, B TOM YHCJE MEPBUYHBIX YMEHHI M HABBIKOB
HAyYHO-MCCIIEIOBATEIbCKON JIeATeNbHOCTH, [IpakTuka 1Mo MOJy4eHHI0 NMpo(ecCHOHATBHBIX yYMEHHH U
ombITa TNPOQecCHOHATbHOU AesITenbHOCTH, [IpakTMKyM 1O KBAaHTOBOW W HEJIWHEHHOW OMNTHKE,
[Ipennumiomnas npaktuka, Ilpuxnannas uHpopmaruka, [IpoexTHpoBaHHE YCTPONCTB KBAHTOBOW H
ONTUYECKOW DIIEKTPOHUKH, Pa3paboTka ycTpoicTB 3neKTpoHHKH © HaHodnekTponuku (I'TIO 3),
Pacnipoctpanenue nazepHbix my4koB, CrernuanbHbie BOMPOCH TEXHOJOTHMH TMPUOOPOB KBAHTOBOM
anekTpoHuky, CrenuanbHble  BOMPOCHl  TEXHOJOTMH  NPUOOPOB  ONTHUYECKOH  DIEKTPOHUKH,
CxemorexHuka, TBeppoTenbHas IEKTPOHUKA, TBEepIOTENbHBIE MPHOOPHI U yCTpoiicTBa, TeopeTnueckue
OCHOBBI DJICKTPOTEXHUKH, YPaBHEHHS ONTO(MU3HKH, YUueOHO-UCCIIeOoBaTeNbCcKasi paboTa B CEMECTpE,
®uszuka, Pu3rKa KOHACHCUPOBAHHOIO COCTOSIHUS, PU3NYECKHUE OCHOBBI TEXHHUUECKOTO M €CTECTBEHHO-
Hay4yHOro oOpaszoBanus, ®unocodus, Xumus, [udposas 06padboTka CUrHaIOB, JKOHOMHUKA, DIEMEHTHI
3JEKTPOHHOM 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 WX
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 OIPENEICHMSI U IOHATHUS 3JIEMEHTAPHOU
MaTeMaTUKH, BEKTOPHOTO aHaJIN3a, TEOPHH KOMIUIEKCHBIX YHCEell, TECOPUH QYHKIMMA, TuddepeHInaaIsHOro
WCUHUCIICHUS, BO3MOXKHbIE MX CBSI3U M TMPHIOKEHUS B IPYruxX OOJNACTSIX MaTeMaTHUECKOro 3HAHHUA U
JUCHUIUTMHAX €CTECTBEHHOHAYYHOTO COJAEP)KaHUS; MPOCTEHINE MaTeMaTHYeCcKHe MOJAEIU MHpudopoB,
CXeM, YCTPOMCTB M YCTAHOBOK DJEKTPOHMKH M HAHOAJIEKTPOHHKH PA3JIMYHOTO (YHKIMOHATIHHOTO
Ha3HA4YEHHUSA, COBPEMEHHOE NpOorpaMMHOEe M HH(POPMALMOHHOE OOECreyeHue MaTeMaTHYeCKOTo
MOJICTIMPOBAaHMSL.

— 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 3a]a4 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 MPOTpaMMHOE
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 €r0 INPHUMEHEHHUS B JAPYruX OOJAcCTSIX M JUCUUIUIMHAX €CTECTBEHHOHAYYHOTO COJIEp’KaHUs;
HaBBIKAMHU CaMOCTOSITENIbHON paboThl Ha KOMIBIOTEpE U TEPBUYHBIMU HABBIKAMU KOMIIBIOTEPHOTO
MOJIETMPOBAaHMSI IPOLIECCOB MPUOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK 3JIEKTPOHUKU U HAaHOAJIEKTPOHUKH
pa3nuYHOro (hyHKIMOHAIBHOTO HA3HAU€HUs, C HCIOJIb30BAHUEM COBPEMEHHBIX MAaKETOB IMPUKIIAJHBIX
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
IToxroroska u caada sK3aMeHa 36 36
OO01mas TpyI0eMKOCTh, 4 108 108
3aueTHbie EquHUIIBI 3.0 3.0

5. ConepixaHue a¥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

o o < 3 g =
g |8 2 3 22
HasBauus pa3nenoB JUCIUTLTHHBL 2 z < g = =S
=7 S o 9 & §
= © Ao S 2
1 cemectp
1 EcTecTBO3HAHME KaK BaKHEUITHI peHOMEH 4 0 6 10 OIIK-1, OIIK-2,
KYJBTYPbI [IK-1
2 Konnenmmu (hU3MKU, XUMUH, TEOTOTHH, 4 0 6 10 OIIK-1, OIIK-2,
6uonoruu u reorpadun IK-1
3 MHXUHUPUHT, TEXHOJIOTUU U NPUKJIIAJIHbIE 2 0 7 9 OIIK-1, OIIK-2,
HayK{ [K-1
4 DnemMeHTHI PUKIIATHON MaTeMaTUKI 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 IMCUUIIMHBI (110 JeKIHIM)
ConeprkaHue pas3enoB JUCIHUILTHH (10 JISKIUSIM) IPUBEICHO B Tadnuie 5.2.
Tabmuma 5.2 — Comepskanue pa3aeiaoB TUCIHUILIAH (TI0 JISKITHSIM)
3 i
S 5 g
& > 5
Haszeanus paznenos Copeprkanue pa3aesioB JUCHUTLIIUHBI (IO JIEKIUSM) 5" S8
o E
59 g S
el S g
= S
1 cemectp
1 EctecTBO3HaHME Kak EcrecTBO3HaHME KaK 3JIEMEHT MUPOBO33PEHMUS. 4 OIIK-1,
Ba)XHEHIINH (eHOMEH PannonansHOe 3HaHue. IHTYUTUBHOE BOCIIpUsTHE OIIK-2,
KYJBTYPBI mupa. Knaccuduxamus Hayku 1 oTpaciien IK-1
€CTECTBO3HAHMS.

EcTecTBO3HAaHNE M 3HAKOBBIE CUCTEMEI.

EcrecTBeHHbIE s13b1KU. ICKYCCTBEHHBIE S3BIKH.
CyniHoCTh MaTeMaTUKH U UCTOPUSI €€ pa3BUTHA.

MaremaTrka KaK CelupUIeCKUil sI3bIK

€CTCCTBO3HAHUS. HpPIJ'IO)KGHI/IC MaTeMaTUuKH K pa3HbIM

OoTpaciisiM €CTCCTBO3HAHUA.
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OTansl CTAaHOBJIEHUS COBPEMEHHOTO
€CTECTBO3HAHMUS.

[IpocTpaHCTBO M BpeMsI B €CTECTBO3HAHUU.
OBomtonys NPeICTABICHUH O IPOCTPAHCTBE U
BpeMmeHHU. [IpocTpaHCTBO 1 BpeMsi B pa3iIn4HbIX
OTpacisax ecrecTBo3HaHusA. CBOMCTBA IPOCTPAHCTBA U
BpeMeHHU. MEepHOCTh IPOCTPAHCTBA U BPEMEHH.
CuMMeTpHst 1 aCUMMETPHUSI IPOCTPAHCTBA U BPEMEHHU.
OOparuMocTh IPOCTPAHCTBA U BPEMEHH.
I'eomeTpuueckue cBoiicTBa MpocTpaHcTBa. MeToabl
OLIEHKH ITPOCTPAHCTBA. MeTOABI OLIEHKH BPEMEHHU.

Hroro
2 Konnenmuu Gpu3ukw, duznueckas kapTuHa mupa. [Ipodiaema 4 OIIK-1,
XUMHH, T€OJIOTHH, BbIJICJICHUS (PYHIaMEHTAJIBHBIX (PU3NYECKUX TCOPUH. OIIK-2,
Oouonoruu u reorpadun  MepapxudHocTh Gpuznueckux siBineHuil. OCHOBHBIC IK-1

poOseMbl B M3y4eHHH MakpoMupa. CoBpeMeHHbIC
MIPEICTaBICHUS O YacTUIaX u aroMax. OCHOBHBIE
poOJIeMbl B U3y4eHUH MUKpoMupa. KoHnenmus
BO3HUKHOBEHHUS U pa3BuTus Beenennoil. OCHOBHBIE
po0IeMbl COBPEMEHHOH acTpO(U3UKH.

XuMu4eckre npeodpa3oBaHus BEIIECTBA.
XUMHUYECKHUE SABJICHUS U UX CYITHOCTh. OCHOBHBIE
KOHIIETITyaJIbHbI€ CUCTEMbI XUMHUU. X UMUYECKUI
cocras BemecTsa. [Ipobaema XuMu4aeckoro
coequHenus. [IpoGreMa BoBIeUEHUS XUMHUECKHUX
3JIEMEHTOB B ITPOU3BOJICTBO HOBBIX MATEPHUAJIOB.
[IpoGneMsl, pemiaeMblie B paMKax YU4eHHUS O
XUMUYECKoU cTpykType. CyIHOCTh XUMHUECKOTO
npouecca. [[puHIunel ynpapieH!s: XMMUYECKUM
IIPOLECCOM. DTallbl XUMUUECKOH 3BOIOIUH.

®durypa u ctpoeHue 3emiau. BHyTpeHHee cTpoeHue

3emisin. OCHOBHBIE XapaKTEPUCTUKU 3EMIIH.
XUMHUYECKU U MUHEPaAJIbHBIA COCTaB 3eMJIH.
I'mnpocdepa u atmocdepa 3emin. JHAOTEHHBIE
(BHYTpEHHHE) MTPOIIECChI. DK30TCHHBIC (BHEITHUE)
npoueccel. B3aumozeiicTBue SHAOTEHHBIX U
HK30T€HHBIX IporieccoB. Bo3HUKHOBEHME U
re0JIOTYEeCKasl UCTOPHUS 3EMIIH.

®eHoMeH ku3HU. CyIIHOCTh U YPOBHU
opranuzanuu ku3Hu. CyIHOCTh U OMOJ0oTUYecKast
KapTuHa Mupa. CBONCTBA KUBBIX OPTaHU3MOB.
VYpoBHU OpraHu3aIiy KU3HU. DKOJIOTUYECKUE
3aKOHOMEPHOCTH B nipupoje. Konuenuuu
BO3HMKHOBEHUS KU3HHU. DBOJIOIIMOHHO YYCHHUE B
ouonoruu. Pazsutue xu3Hu Ha 3emie. Yenosek:
(beHOMeH, TPOUCXOXKACHUE, OMOITHKA.

B3aumoneiicTBue mpupoabl U 00IIeCTBa.
[mo6anpHbIe TPOOIEMBI YETOBEUYECTBA U KOHLICTIITUS
B3aMMOJICHUCTBHS OOIIECTBA C OKPYXKAIOIIEH CPEIOH.

Htoro 4
3 HXUHUPUHT, Cnenuduka HayuyHoro nmo3Hanus. Hayka u 2 OIIK-1,
TEXHOJIOTUHU U Hay4yHO€ 3HaHhe. DyHKIIMY HAyYHOTO MTO3HAHUS. OIIK-2,
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MPUKIJIAIHBIE HAYKU Hayunoe u BHeHayuHOe 3HaHue. Kareropun IK-1
OrpaHUYEHUS HayyHOro 3HaHUs. CpencTBa U METO/IbI
Hayku. CTpyKTypa ¥ YpOBHU HAy4HOT'O 3HAHUSI.
Cuctemnslii noaxoa. Madopmarus kak mepa
OpraHu30BaHHOCTH cucteM. [loHsaTue Moaenu u
MojenupoBanus. Kiaccudukanus Mojeneid. Jtarsl
CHUCTEMHOT'0 HCCIIEIOBAaHUS MOIEIEH.
MaremaTtnueckas 00padoTKa pe3ynbTaToB OIbITA.

Hroro
4 DreMeHThI IPUKIaIHON Omnpenenenue GyHKIUHA OJHON IIEPEMEHHOM. 8 OIIK-1,
MaTeMaTHKH OnemenTtapubie pyHkiuu. O6paTHas GyHKIHS. OIIK-2,
Cucremsl koopauHat. Kpubie BToporo nopsiika: IK-1

OKPYXHOCTb, 3JIIHUIIC.

D1eMeHTHI BEKTOpHOM anreOpbl. BeKTopsl.
JIuneitnble neiicTBUA HaJ BekTopamu. CkaasipHOE
Ipou3sBesieHue BeKTopoB. [loHsATHE O TEH30pax.
MHoroMmepHoe BEKTOPHOE MPOCTPAHCTBO. BekTopHOE
IIpou3BeieHue BEKTOpoB. [Ipunokenus.

@YHKIIMN KOMIUIEKCHOTO ITEPEMEHHOTO.
Kommnnekcnsle uncna. [Ipocreiimme cBoiicTBa
KOMIUIEKCHBIX 4ncell. CONpsiKeHHbIE KOMIUIEKCHBIE
yucia. Bo3senenue B MHUMYIO creneHb. Dopmyiia
Oiinepa. Jlorapudmer u kopau. Onucanue
rapMOHMYECKUX KOJIeOaHUH C TOMOIIBIO
MoKa3aTeNbHON (PYHKIMU OT MHUMOTO apTryMeHTa.

DJeMeHThl MaTEMaTUYECKOrO aHaJIN3a.
Huddepennmanbroe ncuucieHne GyHKITUN OTHOM
nepemenHoi. [IpaBuna quddepeHnupoBaHms.
[TponsBoaHast ¥ SKCTPEMYMBbI (DYHKITUH.

HexoTopbie 0COOEHHOCTH penieHns: GPU3NIECKIX
3agad. opmynbl MPUOIMKEHHBIX BRIYMCICHUN.
OxpyriieHre 4rcen B cyvae IpuOImKEeHHBIX
BBIYMCIICHUM.

Hroro 8

Hroro 3a cemectp 18

5.3. Pazaesbl AMCHUILIMHBI U MEKINCIUIUIMHAPHBbIE CBSI3U € 00ecnedYnBAKINMMH (TPeabIy IUMH)
U obecneynBaeMbIMU (MOCJIAETYHOIIUMH) TUCHUIIIMHAMUA
Paznensl quCIIUTUIMHBI M MEKIUCIUTIMHAPHBIC CBSI3M C 00CCIEUMBAIONIUMU (MIPEABITYIIUMHA) U
obecrnieurBaeMbIMH (ITOCIEAYIOMIMMHI ) TUCIUIUTMHAMHY TIPECTaBICHbI B Tabnuiie 5.3.
Tabmuma 5.3 — Pa3genb AMCHUIUIMHBI M MEXIUCIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOW TUCHUILTAHEI, 1711 KOTOPBIX
HE0O0XOMMO U3ydeHHE 00SCTICUNBAIONIUX U
00eCIIeunBaEMbBIX JUCIIATLINH

1 2 3 4

HOCHCHYIOH_[I/IC JAUCIHUITIIMHBI

HanmeHoBanue qUCIIAIIINH

1 AkycToonTHUYECKHE METOIbl 00pabOoTKH

+ + + +
UHPOpMAITIH
2 ApXMTEKTypa BbIUNCIUTEIbHBIX CHCTEM + + + +
3 BakyyMHasl ¥ IU1a3MEHHAsl SIIEKTPOHHUKA + + + +
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4 BakyyMHBI€ U IIJITa3MEHHBIE TPUOOPHI U
yCTpOMCTBa

5 BBezneHue B 2IIEKTPOHUKY

6 B3aumozeiicTBre ONTHUECKOTO U3JIyYEHHUS C
BEILECTBOM

7 BojloKOHHAs OITHKA

8 I'moOasbHbIE U JIOKATbHbIE KOMIIBIOTEPHBIE CETH

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

10 MmxenepHast ¥ KOMITbIOTEpHAs rpaduka
11 MurerpanbpHast onTuka
12 UndopmanrioHHbIe TEXHOIOTUN

13 UccnenoBanue u MOAEIMPOBAHUE B
aneKTpoHuKe U HaHoekTponuke (I'TIO 2)

14 KBaHTOBast U ONTUYECKAS SJIEKTPOHHUKA
15 KBanToBast MexaHuKa
16 KBanTOBBIC TPUOOPHI U YCTPOHCTBA

17 KorepeHTHast onTvKa U rojorpadust

18 KOMIIOHEHTBHI 3JIEKTPOHHBIX CXEM

19 KomnproTepHoe MOJEIMPOBaHUE U
IPOEKTUPOBaHUE NPUOOPOB KBAHTOBOM
AIIEKTPOHUKH

20 KoMIbloTEpHOE MOJEINPOBAHNE U
IPOEKTUPOBAaHUE MPUOOPOB ONTHUECKON
AIIEKTPOHUKH

21 Kynberyponorust
22 Maremaruka

23 MaremaTuuecKrue OCHOBBI TEXHHUUECKOTO
o0Opa3oBaHUs

24 Marepuaiibl 3JIEKTPOHHON TEXHUKHU

25 MeToapl MaTeMaTHIeCKOM (PU3UKHU

26 MeTposorus U TEXHUYECKHUE U3MEPEHUS
27 MUKpOBOIHOBAs JIEKTPOHUKA

28 MUKpPOBOJIHOBBIE TPUOOPHI U YCTPOUCTBA
29 HaHO371EeKTpOHHKA

30 Hayuno-uccnenoarenbckas padbora

31 HayuHo-uccnenoBarenbckas pabora B ceMecTpe

+ + + o+ o+

+

+ + + + o+

+

+ + + + o+

+ + + + o+

32 Henuneilinas ontuka
33 OnTuyeckue MeToabl 00padOTKH HHGOPMAITUH

34 OnTosneKTpOHHbIE IPUOOPHI U YCTPONCTBA
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35 OCHOBBI BaKyyMHBIX TEXHOJIOTH

36 OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOU
KOMITOHEHTHOM 0a3bl

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

38 [lnanupoanue HUP B anekrpoHuke u
HaHoanekTponuke (I'TIO 1)

39 IlpakTuKa 1o NMOJIy4EHUIO IEPBUYHBIX
npodeccroHaIbHBIX YMEHUN U HaBBIKOB, B TOM
qHCIIe IEPBUYHBIX YMEHUI U HaBBIKOB HAy4YHO-
HCCJIEZIOBATENBCKOM 1eATeNbHOCTH

40 IIpakTHKa 1Mo MoIy4eHHIO MPOoheCCHOHATBHBIX
YMEHUI U ombITa NpodecCHOHATEHON
JeSITENIbHOCTU

41 IlpakTHKyM IO KBAHTOBOM U HEIMHEWHOMN
OIITHKE

42 TlpepauruiomHast IpakTUKa

43 Tlpuknannas nHGOpMATHKA

44 TlpoeKkTupoBaHHUE YCTPOMCTB KBAHTOBOH U
ONTUYECKON AIIEKTPOHUKH

45 Pa3paboTka yCTPOUCTB JEKTPOHUKHU U
HaHoanekTpoHuku (I'TIO 3)

46 PactipocTpaHeHMeE Ja3epHbIX TYYKOB

47 CnenuanbHble BOIIPOCHI TEXHOIOTUU PUOOPOB
KBaHTOBOM IEKTPOHUKHU

48 CneunanbHble BOIPOCHI TEXHOJIOTUH TPUOOPOB
ONTHUYECKOU JIEKTPOHUKHU

+

+

+

+

49 CxemoTeXHHUKa

50 TBepaorenbHas 3JIEKTPOHUKA

51 TBepnoTtenbHbIe TPHOOPHI U YCTPOICTBA
52 TeopeTnueckue OCHOBBI AIEKTPOTEXHUKU
53 VYpaBHeHust onTopU3NKH

54 Y4ebHO-uccienoBaTenbckas paboTa B ceMecTpe

55 ®dusnka

56 dusnka KOHACHCUPOBAHHOTO COCTOSHUS

+ + + + + + + o+

+ + + + + + + o+

+ 4+ 4+ + + + + o+

+ 4+ 4+ + + + + o+

57 ®du3znyeckrue OCHOBBI TEXHUYECKOTO U
€CTEeCTBEHHO-HAyYHOTO 00pa30BaHUs

58 dunocodust
59 Xumus

-+

-+

+

+

60 Ludposas 06paboTKa CUTHAIOB
61 DxoHOMMKa

62 D11eMEeHTBI AEKTPOHHON TEXHUKU
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5.4. CooTrBeTcTBHE KOMINETEHIUI, GOPMUPYEMBIX NPU U3YYeHUH TUCHUIINHBI, U BUA0B 3aHATHIA
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
= Bunrnl 3apstuin
=
E .
o) 5 ] @DopMbl 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 3ansTusAX, 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.
Tabnuma 8.1 — HauMmeHoBaHMEe MPAKTUUECKUX 3aHATUN (CEMUHAPOB)

o v =
I L X
2 = 5
Z > 5
Haszeanus paznenos HanmeHnoBaHue npakTHUECKUX 3aHATUIN (CEMHHAPOB) 5" S8
- : £
S o =
el S g
= S
1 cemectp
4 DneMeHThI IPUKIATHON DieMeHTapHbIe (PYHKITUU 2 OIIK-1,
MATCMATHKH HccnenoBanue GyHKUUI U UX rpaduKoB 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 Konuenuuu (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
Buasl caMocTosTENbHON 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)
TEOPETUYECKOM 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

11



10. KypcoBasi padora (IIpoeKT)
He mpenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OeHKH YCIIeBAeMOCTH 00y4Yar0IIMXCs

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

. . MaxkcuMasibHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHI y4eOHOM OaJ 3a epuos 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. Ilepecyer 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[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 OaioB Ha aaty 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

[lepecuer cymmbl OaJIJIOB B TPAAMIIMOHHYIO U MEXAYHApOIHYIO OLIEHKY MpEeACTaBlIeH B TalOiuIle

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 (oTIM4YHO)
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 (HeynoBneTBOpUTENHHO)

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 jgomn. - 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 puUKIagHON MaTtemaruku / 3enpiaoBud S.b., Mermkuc A.Jl. - M..OU3MATIINUT,
2008. - 592 c. [DnexrponHblii pecype] - Pexum noctyma: http://znanium.com/catalog/product/944876
(mara obopamenus: 27.06.2018).

12.2. JlonostHUTEAbHAS JIUTEpaTypa

1. DOnemenrapssie GyHKIMU U uX Tpaduku: YueOHoe nocodue / I'punmmon U. 3. - 2017. 91 c.
[DnexTponnsiii pecypc| - Pexum nmocrtyma: 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. — Dnektpon. nan. — Mocksa: JIMK IIpecc, 2009. — 592 c.
[OnexTponnsiii pecypc] - Pexum npocrtyma: https://e.lanbook.com/book/1172 (mata oOpamieHwus:
27.06.2018).

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIEe Y4eOHO-MeTOUYeCKHe TOCOOHSs

1. Bsicmias marematuka I. IlpakTukym mo juHEWHOHN anredpe M aHAIUTHUYECKON IeOMETpHUU:
VYuyebHoe mocobue / MarazunaukoB JI. WM., MarasunnaukoBa A. JI. - 2007. 162 c. (PekomeHmoBaHO 1Jis
CaMOCTOSITEIIbHOM paboThI) [DneKTpOHHBII pecypc] - Pexxum JIOCTYyTIA:
https://edu.tusur.ru/publications/37 (gara obparenus: 27.06.2018).

2. Ilpaktukym 1o nuddepeHIraITbHOMy HCYHCICHHI0: YdueOHoe mocobune / Mara3smHHHKOB
AJL, MaraunaukoB JI. U. - 2017. 211 c. (PekoMeHIOBaHO MAJii CaMOCTOSATENbHONH pPabOTHI)
[Dnexrponnslii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7085 (mata oOpartieHwus:
27.06.2018).

3. Ilpaktukym 1m0 Teopuu (QYHKIHA KOMIUIGKCHOTO IIEPEMEHHOTO, TECOPHH  PSIIOB,
OTIepaIlMOHHOMY HCUUCIIECHUIO: YueOHo-MeToauyeckoe nocobue / EnprioB A. A., EnbnioBa T. A. - 2018.
194 c. (PexoMeHI0BaHO JII CAMOCTOSITENLHOM palboThl)  [DnekTpoHHBIA pecypc] - Pexxum moctyma:
https://edu.tusur.ru/publications/7377 (nara obpaenus: 27.06.2018).

4. bepman, I'H. COopHuK 3a1a4 10 Kypcy MaTeMaTU4YECKOro aHaiu3a [ DNeKTpoHHbIN pecypc] :
yueb. mocobue — OnektpoH. naH. — Cankr-IletepOypr: Jlanp, 2017. — 492 c. (PexomeHnaoBaHo s
CaMOCTOSITENIbHOM paboThl) [DneKkTpoHHBIN pecypce]| - Pexxum poctyna: https://e.lanbook.com/book/89934
(mara obpamenus: 27.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOUS /ISl JIMI] C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJIU/I0B

Y4eOHO-MeTOAMYECKNE MaTepUabl ISl CAMOCTOSTETILHON M ayTUTOPHOM paboThl 00ydYaroIIMXCs
U3 YHCIIa JIUI] ¢ OTPAaHNYEHHBIMUA BO3MOKHOCTSIMH 3/10pPOBbS ¥ MHBAJIH/IOB MPEJOCTABIAIOTCA B (hopMax,
aIaTUPOBAHHBIX K OTPAaHMYCHUSAM UX 37I0POBbS U BOCIIPUATHUS HH(POpMAIHH.

J1s ML ¢ HapylIeHUsIMM 3peHust:

- B (hopMe IEKTPOHHOTO JOKYMEHTA;

— B TI€YaTHOH (hOpME YBEINYECHHBIM MIPH(PTOM.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B ()OpME NIEKTPOHHOTO JOKYMEHTA;

- B Ie4aTHoOu (hopme.

J1s M1 ¢ HAapyIeHUsIMM ONIOPHO-ABUTaTe/ILHOIO anmnapara:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHou (opme.

12.4. IlpodeccnonanbHbie 0a3bl JAHHBIX U HMHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

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

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

13. MarepuajibHO-TeXHHYECKOe o0ecnieyeHue TUCHHUILIMHBI U TpedyeMoe MPOrpaMMHoOe
obdecreueHue

13.1. O6uue TpeGoBaHMs K MATEPHAJIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecre4yeHH 0
AUCHHUILINHBI

13.1.1. MarepuajibHO-TeXHHYECKOEe U NIPOrPAMMHOe o0ecneuyeHue 1Jisl JIEKIIMOHHbIX 3aHATHIH
Jnst mpoBeneHust 3aHATUN JIEKIIMOHHOTO THIA, TPYNIOBBIX M MHIUBUIAYAJIbHBIX KOHCYIBTAIUH,
TCKYUICTO KOHTPOJIA U HpOMC)KYTO‘IHOI\/'I aATTCCTAallMU HCIIOJIB3YCTCA yqe6HasI AyIUTOpHA C KOJIUYCCTBOM
MOCAI0YHBIX MeCT He MeHee 22-24, 000opyaoBaHHas JOCKOHM U cTaHAapTHON yueOHOM Mebenbo. MeroTces
JEMOHCTPAIIMOHHOE O0OpyI0BaHHWE M Y4YEOHO-HAISAHBIE MOCOOMs, 00ECTEUMBAIOIINE TEMaTHYECKHE
WUTIOCTPAIUH 110 JICKIIMOHHBIM pa3jiesiaM AUCUUTLIHHEIL.

13.1.2. MarepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe 00ecnedeHne VI NPAKTHYCCKUX 3aHATHI

VYuebHas ayauropus

yqe6HasI ayauTopud Jisd IMMPOBCACHHA 3aHATHH JICKIITMOHHOI'O THIIA, yqe6HasI ayauTopuda JIAd
MIPOBENICHUS 3aHATHH MPAKTUYECKOTO THUIA, yueOHas ayluTOpHs s IPOBEACHHS 3aHATHIH CEMUHApPCKOrO
TUIA, TOMCUHICHUC JIsI NPOBCACHUA T'PYNIIOBBIX WU MHAWBUAYAJIbHBIX KOHchII)TaIII/II\/JI, INOMCIICHUEC OJIA
MIPOBE/IEHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTaluu

634034, Tomckas obnacts, . Tomck, Bepuununa ynuna, 1. 74, 224 ayn.

Onucanue uMeromierocs o0opy10BaHus:

- Kommutekt crienmanu3upoBanHoit yaeOHOW Mebenu;

- PaGouee mecTo mpenoaBarens.

IIporpamMmmMHOe obecrnieueHne He TpeOyeTcs.

13.1.3. MaTrepuajJbHO-TEXHHYECKOE H MPOTPAMMHOE O0ecreuyeHne I CaMOCTOATEILHOU padoThl
Jns camocTosATenbHON pabOThl MCTOIB3YIOTCS YYeOHBIE ayTUTOPUU (KOMITBIOTEPHBIE KJIACChI),
PaCTONIOKEHHBIE 110 aJpecam:
- 634050, Tomckast o6macts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnactb, . Tomck, yn. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckas obmacts, T. ToMmck, Bepmmanna ynuma, 1. 47, 126 ayn.;
- 634034, Tomckas obnactb, . Tomck, Bepmmanna ynuna, 1. 74, 207 aya.

CoctaB 000pynOBaHMS:

- yueOHast MmebOerb;

- komnpioTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHI MOJKIIOUEHBI K ceTH «VMHTepHeT» M 00ecrnednBaroT AOCTYH B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[Tepedenb nporpaMMHOTO 00eCTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuaibHO-TeXHHMYECKOE o0ecredeHue TUCUUIIMHBI ISl JIMI[ C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbS1 1 HHBAJH/I0B
OcBoenne JUCHOUIIIMHBL JIMIOaMU C OIrpaHUYCHHBIMU BO3MOXXHOCTAMU 300POBbA W HWHBAJIUWAAMU
OCYIIECTBIISIETCS C UCIONIB30BAHUEM CPEJCTB OOYUESHHSI OOIEro U CrieualbHOTO Ha3HAUCHUSI.
[Ipu 3aHsaTHSX C OOy4YaOIIMMHUCS € HAPYUIEHHWSIMH CJIyXa MPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCUJIMBAIOUICH ammapaTypbl, MYAbTUMEOUMHBIX CPEICTB U JIPYTMX TEXHHUYECKHX CpEACTB
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npuema/nepenaun yueOHoM MHOpMalMU B JAOCTYMHBIX (POpMax, MOOMIBHONH CHUCTEMBI MPENOAABAHUS
JUTsT O0yJaronuxcss ¢ WHBATUIHOCTHIO, TOPTAaTUBHON MHAYKIITMOHHOW CHUCTEMBI. YueOHas ayauTopus, B
KOTOpPOH 3aHMMAIOTCsI OOydaromuecs ¢ HapylIeHHEM cliyXa, 00OpyIoBaHa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOM, BUJIEOTEXHUKOM, AIEKTPOHHOM JOCKOM, MyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIONIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIONb30BaHUE B
JIEKIIMOHHBIX W YYEOHBIX ayTUTOPUIX BO3MOXKHOCTH IIPOCMOTpPA yIAJICHHBIX OOBEKTOB (HAIpuUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha dKpaHe) MPU TOMOIIY BUICOYBEIUIUTENCH JIIsl KOM(GOPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX ¢ OOydYarOIIMMHUCA € HapYLIEHHWSIMH OIOPHO-IBHMIaTeJIbHOIO anmapara
WCTIONB3YIOTCS QJIbTEpPHATHBHBIC YCTPOWMCTBa BBOAA HMH(OpPMAMKM W APYrUe TEXHUYECKUE CPEACTBA
npueMa/repeaadn yaeOHoil mHdopMau B JOCTYMHBIX (popmax, MOOMIBHOW CHUCTEMBI OOyUYEHHUS st
JIIOJEH ¢ MHBAJIMIHOCTEIO.

14. OueHouyHble MATEPHAJIBI H METOAUYECKHE PEKOMEHIALMH M0 OPraHu3alul U3yUYeHHu s
JTUCIHHUIIINHDI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJTIOB M METOAUYECKHE PEKOMEHAAIMHU
s oneHku cteneHu chPOPMUPOBAHHOCTH M YPOBHS OCBOCHHUS 3aKPEIICHHBIX 3a JTUCIMIUIMHON
KOMIIETEHITUH UCIIONIb3YIOTCS OLIEHOUHbIE MAaTEpHUAJIbl B COCTaBE:

14.1.1. TecToBLIE 3aHaHUSA

1.
B pesynbrate 00paboTKH SKCIEPUMEHTATBHBIX TEOpeTHYECKas
JAHHBIX UCCIIEA0BATENb TOTydaeT AMITUPUIECKAS
(YHKIIMOHATBHYIO 3aBUCIMOCTD B BUJIE SKCIIOHCHITUATbHAS
(bOpMyJ'ILI, KOTOpasA HOCUT HAa3BaHUC. .. YHUBEpCaJIbHas
2.
Hns peleHus buznIecKon 3ama4yn | Pa3mbinenust oObiBaTesst 00 ycTpoiicTBe
HUCTIOJIB3YIOTCS Bcenennoi
[TocranoBka 3amaum. OCHOBHBIE TTOCICAOBATCIHLHBIC TAITbI
Br16op metona pemieHus. MaTeMaTH4eCKOro MO/ICIMPOBAHUS
IIpoBepka aneKkBaTHOCTH MOJEIH. buznyeckoil 3a1aun
Mogaudukarus Moaenu. IIman uccnemosarensa
OnucaHHplli  TPOLECC  NPENCTABIACT | Mogenb HOCTHKEHHUS OCTABIEHHBIX Iiefeil B
co0oii. .. KU3HHU
3.
Hawubonee s exTuBHAS peanuzauus | Berauciaenus, nOpoBOAMMbBbIE MPH  TOMOIIU
MaTeMaTH4YE€CKOTO MOJIEIMPOBAHUS CETOIHS — | pyYKH U JIUCTa OymMaru
370 ... Bpruucnenusi, npoBOAMMBIE TPU  MOMOIIU
pPYYKH, TUCTa OyMaru M KaJIbKyJasTopa
Breruncnenusi, mpoBOAMMBIE Ha KOMIIBIOTEpE
MIPU MOMOILIY COBPEMEHHBIX MAaTE€MaTHYECKUX
TIaKEeTOB
Brraucienus «B yme»
4,
Cpenu TeopeTHYeCKUX METOJOB MCCIICIOBAHUS | HCTOPHUECKUN
OTCYTCTBYET... SKCIIEPUMEHTAJIbHBIN
JIETYKTUBHBIN
JIOTUYECKUH
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5.

«3aKOH IIOCTOSHCTBA COCTaBa», CONIACHO
KOTOPOMY JIF000€ KOHKPETHOE XHMHUECKOE
COeIMHEHUE 00JIaaeT CTPOTO OMPEACICHHBIM,
HCU3MCHHBIM CcoCTaBOM nu TEM CaMbIM
OTJIMYAETCS OT cMeceid, OBbLI TEOPETHUCCKU
000CHOBaH. ..

P. Boiinem

JI. JIaBya3be

k. JlansTOHOM

J.1. MeHneneeBbiM

6.

3akoH COXpaHCHHA KOJIMYCCTBA MATCPpUHU U
KOJIMYCCTBA ABUKCHUA OTKPBLUI. ..

X. DOpceren

N.HprotoHn

M.B.JIomoHOCOB

I'.B. Puxman

7.

Co3znareneM Teopuu AMEKTpOMarHuTHoro mnojs | Iepig

SBIIIETCH. .. Dapanen
Amriep
Maxcsenn

8.

B  normgeckyro  cxemy — «pu3mka ~ —> | MaTeMaruka

...—0unonorus»  BcTaBbTe  NPONyLIEHHBIA | OMOchepa

YPOBEHb ACTPOHOMUS
XAMUSA

9.

BostHOBYIO TeOpHIO CBETA MPEITTOXKHUIL. . . I'. JleitOnmIt
O. Pemep
X. T'roiirenc
Jx. bpamn

10.

ABTtopoM cTpok: «Ilog nmenem xuBoro
BeIlleCTBa s OyAy Mojpa3yMeBarh BCIO
COBOKYITHOCTb OpPTraHU3MOB, PACTUTEIbHBIX U
KHMBOTHBIX, B TOM YHCJIE U YETOBEKa,
ABISIETCA. ...

B.W1. Bepnaackuii

J.11. MeHneneeB

A. DHHINTENH

Y. lapBuH

11.

B cocraB nazepa He BXOaUT

JJaMIla HaKa4KH

pabouee Teno

3epKAJIbHBINA PE30HATOP

ra3oBbIi XxpoMatorpad

12.

berra-uznydyenue — 370...

MTOTOK HEUTPOHOB

MOTOK ()OTOHOB

ITOTOK 2JICKTPOHOB C aTOMHBIMHU 0p61/ITaMI/I

ITOTOK D3JICKTPOHOB M3 dAJipa aTOMOB

13.
[IpenenbHast ckopocTh nepenadn CKOPOCTb PEAKIIMU YETIOBEKA
nH(poOpMaIUH. .. CKOpPOCTb 3BYKa

CKOPOCTH CBC€TA

CKOPOCTh YyBCTBUTEIBLHOCTH NMPHOOPOB
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14.

OcobGast ponp (U3UKKM B €CTECTBOZHAHUHU
3aKJIF0YaeTCsl B TOM, YTO OHA...

pa3pabarbiBaeT COBPEMEHHYIO D3JICKTPOHHYIO
TEXHUKY

ABIISACTCA OI[HOI71 13 CIICHHAJIbHBIX HAYK,
BXOOAIUX B CUCTCMY €CTCCTBO3HAHUA

U3y4aeT TMpPOIECChl, MPOTEKAIoIIUe BHYTPHU
aTOMHOTO si/ipa

CIIY’)KUT HEOOXOTUMBIM TEOPETHIECCKUM
(byHIaMEHTOM JIJIsI €CTECTBO3HAHUS

15.

JlivHa yriaepoIHbIX HAHOTPYOOK M3MepsieTcsl B

MHJIUMETPax

HaHOMETpPax

MUKpPOMETpax

MMUKOMETPax

16.

H}ICIO XHMI/I‘ICCKOf/i SBOJIFOIINHU BBI)]BI/IHy.]'I nu
o0ocHOBa...

B.W1. Bepnaackuii

JI.11. MenneneeB

N. Onapun

JI. Tlactep
17.
['maBHOVW MpPOM3BOJACTBEHHON 3ajauyeii XWMHUU | TIOJyYEHHUE BEIMIECTBA C  HEOOXOAMMBIMH
SIBIIIETCA. . . CBOMCTBaMH

W3YUYEHHUE CTPOCHUS aTOMa

MO3HAHUE  3aKOHOMEPHOCTENM  OTHOLLICHHI

MEXKTy MY>KUMHOU M SKSHIIIMHOMN

o0ObsicHeHue ycTporicTa BeenenHnoi

18.

J.1. Mennenees, co3aaBasi CBOIO
MEPUOAMYECKYIO TAOMUILY, PACIOTIOKIII BCE
XUMHYECKHUE DIIEMEHTHI B ...

COOTBETCTBUU C UX aTOMHOU MacCcou

as(aBUTHOM MOPSIKE

COOTBETCTBUH C KOJIMYECTBOM JJICKTPOHOB Ha
UX BHEIIHEH IeKTPOHHON 000JI0UKe

COOTBETCTBHUH CO 3HAYCHUSIMH UX aTOMHBIX
pagnycoB

19.

AcTpoHOMUYECKasi €IUHUIIA — 3TO PACCTOSIHUE,
paBHOE. ..

paccTosiHUIO OT 3eMiu 10 JIyHbI

PACCTOAHUIO OT COJ'IHI_Ia a0 HJ'IYTOHa

paccrosiauio oT 3emutn 10 CosHIa

paccTosiHuto oT CosHIa 10 1eHTpa l'anakTuku

20.

Kakoe sBneHue nemio B OCHOBY IIEPBOrO M3
OIIpENIETIEHUI CKOPOCTH CBETA?

sIBIICHUE a00epaIuy CBeTa 3BE3]

cmeHa JIyHHBIX a3

3arMeHue cnyTHuka Onurepa Mo

JABMXXCHUC COJTHCYHBIX ITATCH

14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI
1. EcrectBo3Hanue. Hayku ecTecTBEHHO-HAyqHOIO IIUKIIA.
2. 3HaKOBBIE CUCTEMBI U UX POJIb B €CTECTBEHHO-HAYYHOU KYJIBTYpE.
3. cKyCCTBEHHBIE SI3bIKU U UX POJIb B €CTECTBEHHO-HAYYHOMU KYJIBTYypE.

4. CDYHKI_[I/II/I MaTEeMaTUKH B ecTeCcTBO3HAHNU. OCHOBHBIE HaITpaBJICHUA MaTEMaTHU3allM HAYKHU.

5. OcHOBHBIE 3TaNbl Pa3BUTUS PU3UKHU (XMMHUH, TE€OJIOTHUH, OMOTIOTHHU, Teorpadun).

6. CtpykTypa Hay4Horo 3HaHus. HayuHas kapTuHa Mupa, KOHIEMNIUH, TUIIOTE3bl, IPOOJIEMBI,

(baxTbl.

7. lIpodeccronanbHas U colMaibHasi OTBETCTBEHHOCTh yueHoro. O0s3aTesIbcTBa 00IIECTBA TIEpeN
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HAy4HbBIM COOOILECTBOM.

8.

Monens u mogenupoBanue (OcoOeHHOCTH MOIeTiel, CYIITHOCTh KOHEYHOCTH, YIIPOIIEHHOCTH U

HpI/I6HI/I)KCHHOCTI/I MOJCICH. Tpe6OBaHI/IC K IIOJIHOTEC, TOYHOCTHU U HCTUHHOCTHU MO,Z[CJICﬁ).

9.

10
11
12
13
14
15
16
17

Monenu cuctem. Monenu «4epHOT0», «CEPOTro» U «OeIoro) SIIHKa.

. DHTpOMHS B TEOpUU UHPOPMAIINH, €€ 3HAUYCHUE JIJIS Tepeaadn nH(HOpMaInu.

. 3TaHBI CUCTEMHOI'O UCCIICAOBAHUSA U UX XapaKTepI/ICTI/IKI/I.

. CaMOOpFaHI/I?)YIOH_[I/IeCSI CHUCTEMBI, UX OCHOBHBIC HpI/I3HaKI/I )41 CBOﬁCTBa.

. I'moGanpHbIi 3BOTIONIMOHN3M. Da3bl HIBONTIOIIUN OKPYKAIOIIETO MUPA.

. IIpocTpaHCTBO U BpeMsl, UX MEPHOCTD.

. CuMMeTpusi 1 aCUMMETPHS B IPUPOJIE.

. [eomeTpuueckue crmocoObl ONMCAHMsI POCTPAHCTRA.

. CymHOCTh XMMHUUYECKUX sABIeHUH. CBoicTBA BeniecTBa. OCHOBHBIE ATANbl XUMHYECKOMN

9BOJIFOIIMH.

18

19.
20.

21

22.
23.
24.
25.
26.
27.

— O 00 31O\ KW

. OHJIOTEHHBIE U 3K30T€HHBIC IIPOLECCHI U UX B3aUMOJCHCTBHE.

Dkonoruyeckue (pakTopsl CyIIECTBOBAHUS OPIaHU3MOB U UX XapaKTEPUCTUKH.

buosTHka 1 ee OCHOBHBIC IPUHIIUIIBL.

. I'moGanbHbIe TPOOIEMBI YEIIOBEYECTBA, MX PUUMHBI U ITYTH PEILICHHS.

[TonsATHe PyHKIIMOHAIBHON 3aBUCUMOCTH B MaTEMaTHKe U (PU3HKE, B €CTECTBEHHBIX HayKaX.
ITonsipHast cucteMa KOOpAMHAT U €€ IPUMEHEHNUE B €CTECTBEHHBIX HayKax.
I'mnepOonnyeckue GPyHKIMU U UX IPUMEHEHHE B IPUKJIAJIHBIX 33/1a4ax.

Bekropsl. JIuneiinbie neiictBus Haa BekTopaMu. [IpuinoxeHns BEKTOPHOM ainreopsl.
KommnekcHsbie uncia u nercTBud Hag HUMU. [IpunoxxeHust.

ITpunoxeHus npoU3BOIHON

14.1.3. Tembl pepepaToB

. DTansl pa3BUTHS JIEKTPOHUKH OT MUKPO- J10 HAHO.

. KpeMHmMi1 — Marepuran HaHOSJIEKTPOHHUKH.

. Kpemnuit — 0CHOBHO# NOTYyNPOBOIHUKOBBIN MaTepUall MUKPOIJIEKTPOHUKH.

. MeTozasl 30HA0BOI MUKPOCKOITHUH.

. MarepuasioBeieHUE U TEXHOJIOTMSI HOBBIX MAaTE€pPUAIIOB.

. HanotexHonoruu, ux NpuMEHEHNE B HAYKE U TEXHUKE.

. DU3HUKO-XUMHUYECKHE OCHOBBI NIOJIYYEHHUSI HOBBIX IOJIYIIPOBOJIHUKOBBIX COCIUHECHUM.
. KomnprorepHoe MoenMpoBaHue B dJE€KTPOHHUKE.

. DKCIIEPUMEHTAIbHbIE METObI UCCIEAOBAHMSL.

. OyHKIMOHAJIbHAs! MUKPO- U HAHORJIEKTPOHHUKA.

. DNeMeHTHI ¥ TPUOOPHI HAHOATIEKTPOHUKH.

. JlyueBble U MJIa3MEHHbIE TEXHOJIOTHH.

. I'padeHoBas 31eKTpOHUKA.

. Hanotpy0Oxku.

. Jazepsnl.

. ConHeyHble 371eMEHTHI: (PU3HKA, TEXHOJIOTUS U 3JIEKTPOHHUKA.

. OnTuyeckue HAaHOAHTEHHBI.

. Conneunble 6aTtapey Ha MOTYIPOBOAHUKOBBIX CTPYKTYpax.

. MeTtozpl ipeoOpa3oBaHust COTHEYHON SHEPTUH.

. [lonynpoBogHUKOBBIE MaTEpHUaIbl — OCHOBA COBPEMEHHOMN AJIEKTPOHUKH.

. OnTuueckue KpucTasuibl.

. CoBpeMeHHas TEHJEHIMS B Pa3BUTUH COJHEUHBIX 3JIEMEHTOB.

. Ocu cUMMETpHUH B KpUCTAJLIaX.

. Kunkue kpucrauisl.

. [IpuponHblie ¥ CHHTETUYECKHE alIMa3bl — YHUKAJIBHOCTh 001acTel MPUMEHEHHS.
. AnmMa3 — coCpeIoTOYNE YHUKAIbHBIX CBOWCTB CPEIU MPUPOAHBIX MAaTEPUATIOB.
. Kpucrannel B 1a3epHON TEXHUKE.

14.1.4. Tembl OIPOCOB HA 3aHATHSAX

Onpenenenue GyHKIMHA OTHONW MEPEMEHHOM.
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OnemenrtapHbie GyHkuu. OOpaTrHas GyHKIMSL.

Cuctembl koopauHaT. KpruBbie BTOpOro mopsijika: OKpy>KHOCTb, SIUTHIIC.

DOneMeHTHl BEKTOpHOU anreOpsl. Bektopsl. JIunelinsle aedicTBus Haja BekTopamu. CkanspHoe
npousBeieHue BeKTOpoB. [loHATHE 0 TeH30paXx. MHOrOMepHOE BEKTOPHOE MPOCTPAHCTBO. BekTopHOE
npou3BeieHue BeKTopoB. [Ipunoxenus.

@YHKIMM  KOMIUIEKCHOTO IepeMeHHoro. KommekcHele 4uwcna. IIpocreiimme  cBoiicTBa
KOMIUIEKCHBIX uncen. ComnpspkeHHbIE KOMIUIEKCHBIE uucia. Bo3Benenue B MHUMYIO cTeneHb. Dopmyna
Oiinepa. Jlorapudmer u kopau. OnucaHne TapMOHHUYECKHX KOJIEOAHM C TOMOINBIO ITOKa3aTelIbHON
(YHKIMU OT MHUMOTO apr'yMEHTa.

DJeMEeHThl MaTEMaTHYECKOr0 aHaIM3a.

Juddepenunansaoe ucunciaeHne GyHKIUN oHoN nepemenHoi. [IpaBuna nuddepenmpoBanus.

[Tpon3BoaHas U 3KCTPEMYMBI (PYHKIIMH.

HexoTopbie oco6eHHOCTH penieHus: Gu3ndeckux 3aaad. opmynbl nprOINKEHHBIX BHIYUCICHUH.

OxpyriieHue 4ucen B C1y4ae NpUOIMKEHHBIX BEIYUCICHHUH.

14.1.5. Tembl JOMANIHNUX 3aJaHAN
[Tpu BEIMONTHEHNH 3aJaHUH PEKOMEHTYeTCsl MCTIONB30BaTh makeT Mathcad.
. DneMeHTapHble QYHKIIUH
. UccnenoBanne QpyHKIMIA 1 MX Tpa@uKoOB
. Cucremsl koopauHar. Kpussie BToporo nopsaka
. O6parnas ¢pynknus. ['apmoHndeckue KoneOaHus
. DNeMeHTBl BEKTOPHOI1 aiareopsl.
. KomnuiekcHele uncia.
. 3Bneuenne xopHs. Bo3senenue B crenens. Popmyna Ditnepa.
. IIpousBognas
. [IpousBogHas 1 3KCTpEMyM

O 00 1N DN B WN —

14.1.6. Bonipochl Ha cCaMONOATOTOBKY

Anrebpanueckue GopMysbl COKpPAILIEHHOTO YMHOXKEHH. MaremaTriuueckue 1eHCTBU CO
CTENEHHBIMH BbIpaXKeHUSAMU. JIMHElHbIe, KBaIpaTHbIE U OMKBaJApaTHbIC ypaBHEHUS. TpUroHOMETpHS Ha
ockocTd. OCHOBHBIE (hOPMYIIbI TPUTOHOMETPHUH.

Cnoxnas ¢pynkmus. Ob6parnas Gynkust. CBoiicTBa (GyHKIIUH.

OcHoBHbIE 351eMeHTapHble (yHKUMU. JInHelHble npeoOpa3oBanus rpadukoB GyHKUMN. JIuHelHbIe
u KBajparuuyHble ¢GyHKOuM. [apmoHmueckue koieOanus. JluHelHble mpeoOpa3oBaHUs TpauKOB
¢ynkuuii. [Toctpoenune rpaduxoB 1poObHO-TUHENHBIX QyHKIMHA. [TapameTpuueckoe 3ajaHue JTUHUI.

Komnuneapusie Bektopbl. Kommianapusle BekTopbl. OpT. [Ipoexnuss BekTOpa Ha OCB.
Koopnunats! Bektopa. Monyns BekTopa. Paguyc-Bekrop.

JlericTBHS ¢ KOMIUIEKCHBIMH YHCJIAMU JIJI1 TPUTOHOMETPUYECKONM M TIOKa3aTeIbHOM (DOPM 3aIucu.
®opmyna Diinepa. Dopmyna Myaspa. ['unepOonuueckue GyHKIUU.

Heo6xonumble ¥ TOCTaTOYHBIE YCIOBHS SKCTPEMyMa Ha OCHOBE TIEPBOW M BTOPOU MPOU3BOTHBIX
(byHKIIH.

14.1.7. MeTonnuyeckue peKOMeHIaluu
OreHka crernenn cpopMUPOBAHHOCTH YKa3aHHBIX B IAaHHOW pabodeil mporpaMMme KOMIIETEHITUN
OCYILECTBIIICTCS KaK B paMKaX MMPOMEKYTOUHOM, TaK M TEKYILIeW aTTeCTalluU, B TOM YUCIIE:
e [lpu mpoBeneHUM MPAKTUUECKUX 3aHATUN ITyTEM OMPOCa MO TEeME 3aHATHUS,
e [lpu mpoBepke TOMAIIHETO 3aJaHus;
o [Ipwu 3amuTte pedepara;
e [lpu TectupoBanuy;
e [lpu cpaue 3x3ameHa.
Kputepuu oniennBanus pedepara nocie NpoBEpKH Ha Ijiaruar:
1. TlomroroBka m HamwcaHue pedepara.
e OO0OweMm pedepara — He MmeHee 10 ctpanuil, HO He Oonee 15.
e (OO0s3aTeNbHO UCTIONB30BAHNE HE MEHEE 2 POCCHIMCKUX U HE MeHee 3 3apyOesKHbIX
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HMCTOYHUKOB, OIYOJMKOBAaHHBIX 32 mocieanue 10 ner.
e O0s3aTeNbHO UCTIONB30BaHUE MPO(ECCHOHANBHBIX 0a3 JTaHHBIX U HH(OPMAIIMOHHBIX CIIPABOYHBIX
CHUCTEM.
2. Tlpouenypa 3amuTsl pedepara: OlEeHKa TEKCTa MPEToIaBaTeIeM.
Kputepuu oniennBanus:
® COOTBETCTBHUE COJCpPXKaHUS 3asBICHHOM TEMe, OTCYTCTBUE B TEKCTE OTCTYIUIEHUH OT TeMbl — 1
Oam;
®  COOTBETCTBHE IIENISM U 3a7[a4aM JTUCIUIUIMHBI — | Oa;
® KOPPEKTHOE M3JI0KEHUE CMBICIIa OCHOBHBIX HAyYHBIX HJIEH, UX TEOPETUYECKOEe 000CHOBAHHE U
oObscHeHHe — 2 Oaia;
®  JIOTUYHOCTH M MIOCJIEIOBATEIILHOCTD B U3JIOKEHUH MaTrepuaina — 1 6air;
e  CrocoOHOCTB K paboTe ¢ INTEpaTypPHBIMUA UCTOUYHHKaMHU, IHTepHET-pecypcamMu, CIIpaBOYHOM U
SHIUKJIONIEANYECKOM TuTeparypor — 1 6amr;
e 00beM HcCIIeJOBaHHON IUTEPATyphl U APYTHX UCTOYHUKOB HH(popManuu — 1 6ain;
®  CIIOCOOHOCTH K aHANU3Y U 00001IeHUI0 HHPOPMAITMOHHOTO MaTepHaa, CTeleHb MOTHOTHI 0030pa
COCTOsIHMSI Botipoca — 1 Ga;
®  yMEHHE U3BJIEKaTh MHPOPMAIINIO, COOTBETCTBYIOIIYIO MIOCTABICHHON €U, U TIepepaclpeiensiTh
uHpopmarmio — 1 6amr;
® TPaBUIHHOCTH O(OPMIICHUS (COOTBETCTBUE CTAHAAPTY, CTPYKTYpHAs YIOPSI0YEHHOCTh, CChUIKH,
[IUTAThI, TAOIUIIBI U T.J1.) — 1 Ga.
3. TloaroroBka u BBICTYIUIEHHE C YCTHOW MpE3eHTAIMEN 0 MaTepuaiaM pedepara.
e Bpewms npesenrtanuu — 10-15 MunyT.
e O0s13aTeNBHO OTPAXKEHHE OCHOBHBIX JIAHHBIX, U3JI0KEHHBIX B pedepare.
4. Tlpouenypa OLEHKH: BHICTYIUIEHHE C YCTHOW Mpe3eHTalel MaTepuaioB pedepara ¢ mocieayomum
IPYNIIOBBIM 00CYX/IEHUEM.
Kpurepun oneHnBanus
® COOTBETCTBHE COACP)KaHUS MPE3EeHTANU MaTepuanaM pedepara - 2 6aa;
® KOPPEKTHOE M3JI0KEHHE CMBICIIa OCHOBHBIX HAYUHBIX HJICH, UX TEOPETUUECKOE
000CHOBaHHE U 00BICHEHUE — 2 0alIa;
e  JIOTHYHOCTH U MOCIEI0BATEIbHOCTh B U3JI0KEHUU MaTepuana — 2 0aa,
® CrocOOHOCTH K aHaIU3y U 00001IeHII0 HHPOPMAIIIOHHOTO MaTepuaia, CTeNeHb MOTHOTHI
0030pa cocTosiHUS Bompoca — 2 Oaa,
e  yMEHHE BU3YaJIbHO MPEACTaBIATh HEOOX0AUMYIO HHbopMaruio — 1 6anr;
®  TPaBUIBLHOCTH 0(OPMIICHHS (COOTBETCTBUE CTAHIAPTY, CTPYKTYpHAs YIIOPSI0YEHHOCTD,
CCBUIKH, IIUTATHI, TAOIUITEI U T.1.) — 1 Gas.
Wroro: 20 6annos
bannbHble OLIEHKH AJI 3JIEMEHTOB KOHTPOJS, yKa3aHHbIE B I.11.1 BBICTaBIAIOTCS MOITHOCTHIO,
ecnu paboTa caaHa B YCTAHOBJIIEHHBIM cpok; 50% pelTHHra BBICTABIACTCS MPU HAPYIICHUH CpOKa. 3a
OoJee MO3AHIO0 CIavy 3aJaHUi PEUTHHT HE CTABUTCS.

14.2. TpeOoBaHMsl K OLIEHOYHBIM MATePUAJIAM IJIfl JTUI] C OTPAHUYEHHBIMHM BO3MOKHOCTAMHM
30POBbSI 1 HHBAJIN/I0B
Jns 1y ¢ OrpaHMYEHHBIMHM BO3MOXKHOCTSMHM  370POBbS M HHBAJIUJOB MPEIYCMOTPEHBI
JIOTIOJTHUTENIHHBIC OIEHOYHBIE MaTepralbl, IEPEUCHb KOTOPHIX yKa3aH B Tabmuie 14.
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Ta6m/1ua 14 — I[OHOJ'IHI/ITGJ'II)HBIC Marcpualibl OUCHUBAHUA JJId JIML C OrpaHUYCHHBIMHU BO3MOXHOCTAMU
310pOBbA U MHBAJIN 0B

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

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

C HapylieHUsIMU
ciryxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
MpOBEpKa

C napymenusimu  CobeceoBaHue 110 BOIIpocaMm K 3a4eTy, [IpeumyinecTBeHHO 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 ~ 00YYarOILIErocss HA MOMEHT IPOBEPKU

14.3. MeToanuyeckne peKoMeHAANNH M0 OLeHOYHBIM MaTepHaJiaM Jisl JHUI[ ¢ OTPAHHYeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

JUis 5mui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSl W HMHBAIMIOB MPEAYCMaTPUBACTCS
JocTymnHas popMa nperocTaBIeHHs 3aJaHUi OLIEHOYHBIX CPEACTB, a UMEHHO:

- B IleyaTHoOM (opme;

- B Ile4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCITYX;

- IIPEOCTABIICHUE 3aJaHMsI C UCIIOIb30BaHUEM CYpOIIEpPEBOA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMU 3[10pOBbsl U MHBAJIMJaM YBEIMYUBAETCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. st Takux OOYyYarOUIMXCS MpPeayCMaTpHUBACTCS
JocTymnHas popMa MpeoCcTaBIeHHsI OTBETOB HA 3a/1aHUs, @ 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
310pOBbS MU MHBAJIMJOB MO JUCLUIUIMHE MpPEAyCMaTpHBaeT MpeocTaBlIeHue MHpopMaluu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM MX 370POBbS M BOCHPUATHS HH()OPMAIINN:

Jl1st M1 ¢ HAapyIeHUsIMM 3peHust:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B [1e4aTHON (hopMe yBEIMYEHHBIM IIPUPTOM.

Jlist 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 PE3ybTaTOB 00yUEHHs MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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