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: BbIclIee 00pa3oBaHue - DaKkajJaBpuar

Hanpasnenue noaroroBku / cnenuaibHOCTh: 11.03.04 DiieKTpOHNKA M HAHOJJIEKTPOHUKA
Hampasnennocts (mpoduis) / cnenmanuzanus: KBaHTOBasi U onTHYECKAsl 3JIeKTPOHUKA
dopma o0yueHus: 0OUHAA

QDaxynbreT: PIT, PaKyabTeT 3JIeKTPOHHOH TeXHUKH

Kagenpa: 11, Kadeapa 31eKTpoHHBIX IPHOOPOB

Kypc: 1

Cemectp: 1

VYuebOnsIii man Habopa 2015 roga

Pacnpenenenne pabodero BpeMeHH

Ne Bunb! yaeOHOI nesTeIEHOCTH 1 cemectp Bcero Ennauner
1 Jlexuun 18 18 4acoB
2 [TpakTrueckue 3aHATHUS 18 18 4acoB
3 Bcero aymuTopHBIX 3aHATHIA 36 36 JacoB
4 CamocrosTenbHas paboTa 36 36 4acoB
5 Bcero (0e3 sx3amena) 72 72 4acoB
6 OO6m1ast TpyI0eMKOCTh 12 12 4acoB
2.0 2.0 3.E.

3auet: 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
rOCYJIapCTBEHHOTO 00pa3oBaTesIbHOrO cTaHjaapra Beiciiero obpasoBanus (PI'OC BO) no nHampaBiieHUIO
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 COBPEMEHHOI Hay4yHOU KapTUHON MHpa.
[TossicHUTH OCHOBHBIE HAEH MaTeMaTM4YeCKMX METOJOB U  o0IMe 3aKOHOMEPHOCTH
paccMaTpuBaeMbIX SBJICHUM HAa OCHOBE 3HAHUS OCHOBHBIX IIOJIOXEHUM, 3aKOHOB M METONOB
€CTECTBCHHBIX HAYK U MaTEMaTUKH.

1.2. 3agaun AUCHUIIINHLI
— OBnageHue 3HAHUAMHM OCHOBHBIX IOJIOXKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAayK M
MaTeMaTHKHU JUT1si POPMUPOBAHUSI COBPEMEHHOTO MPECTABICHUS O HAYYHON KapTHHE MUDA;
— Pa3ButuHe cnmocoOHOCTH K penieHuto npodhecCHOHaNbHBIX 337]a4 Ha OCHOBE HAYYHOT'O MOAX0/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-HaydyHOro oOpasoBanus» (b1.B./IB.6.2)
OTHOCHUTCS K 010Ky 1 (BapHaTHBHAs 4acCTh).

[locnenyromumMu  JUCHMIUIMHAMHM  SIBISIIOTCS:  AKYCTOONTHYECKHME  METOABl  00pabOTKH
uHpopMaIuu, ApPXHUTEKTypa BBIYHUCIHUTEIBHBIX CHUCTEM, BakyymMHas H TUTa3MEHHAsl JJICKTPOHHKA,
BakyymHble ¥ TUTa3MeHHBIE TPUOOPHI M YCTpOWCTBa, BBemeHue B AeKTpOHMKY, B3ammopeiicTBue
OTITUYECKOTO M3JTyYeHHsI C BELIeCTBOM, BomokoHHas onTHKa, [ 7100anpHble U JIOKaJIbHBIE KOMITBIOTEPHBIC
ceTH, 3aluTa BBITYCKHOW KBaJM(UKAIMOHHON pabOThI, BKIIOYasl MOATOTOBKY K MpOIEaype 3allUThl U
npornenypy 3amuTel, HxeHepHast 1 KoMIbIOTepHas rpaduka, HTerpanbHas onTuka, MIHTeeKTyanpHas
coO0ctBeHHOCTh, UH(DopmaTnka, MupopmannonHsie TexHomoruu, lcciegoBanue u MOJENIUPOBAaHUE B
neKTpoHUKe M HaHodnekTpoHuke (I'TIO-2), KBanroBass um onTuueckas 3JIEeKTpoHMKA, KBaHTOBas
MexaHuka, KBantoBsie mpubopsl 1 ycTpoiicTBa, Korepentnas ontuka u ronorpadus, Kommeprmanuzanus
HAyYHO-TEXHHUYECKHUX pa3paboTok, KOMIOHEHTHI 31eKTPOHHBIX cxeM, KoMIbloTepHOe MOeInpoBaHue 1
MPOEKTUPOBAHUA  NPUOOPOB  KBAHTOBOM  DIEKTpPOHUKH, KommbrioTepHOoe  MOJENIUpPOBaHHE U
MPOCKTUPOBAHUS TPUOOPOB ONTUYCCKOW IJICKTPOHWKH, MaremaTrnka, MareMaTHYeCKHEe OCHOBBI
TEXHUYECKOro oOpa3oBaHMs, Marepuasnbl SIEKTPOHHONH TEXHUKH, METOAbl MareMaTH4ecKoil (U3MKH,
Mertposiorus ¥ TeXHHYECKHE M3MEpeHusi, MUKPOBOIHOBasI 3JIEKTPOHUKA, MHUKPOBOIHOBBIE MPUOOPHI U
ycrpoiictBa, Hanonnekrtponuka, HayuHo-uccrnenoBarenbckas pabora, HaydHo-uccrnenoBatenbekast
pabora B cemectpe, Henuneiinas onTtuka, Onrudyeckue MeTonsl 00paboTku  HHMOpMAIHH,
OnTo3neKTpoHHbIE TPUOOPEI U yCTpoiicTBa, OCHOBBI BaKyyMHBIX TEXHONOTHH, OCHOBBI TEXHOJIOTUU
AJICKTPOHHON KOMITOHEHTHOM 0a3bl, [laTeHTOBaHWEe HaydHO-TeXHUYECKHX pa3pabotok (I'TIO-4),
[Tnanupoanue HUP B anexrponnke u Hanodnekrponuke (I'TIO-1), [IpakTrka 1o momydeHu o mepBUIHbIX
npoeCCHOHANIBHBIX yYMEHH M HAaBBIKOB, B TOM YHCIIE TEPBUYHBIX YMEHMH W HaBBIKOB HAyYHO-
HCCIIEIOBATENbCKON NeATenbHOCTH, [IpakTuka Mo MONy4eHHIo MpPOQPEeCcCHOHATIbHBIX YMEHUN M OMbITa
poeCCHOHANBHON AesITeNbHOCTH, [IpakTHKyM 10 KBaHTOBOM M HENWHEWHOH onTuke, [Ipenaummomuas
npakTtuka, IlpuknagHas wuHpopmaruka, [IpoekTnpoBaHHE YCTPOHCTB KBAHTOBOM O ONTHYECKOM
ANIEKTPOHUKH, Pa3paborka ycTpoiicTB 3nekrponukn u HanodnekTponuku (I'TIO-3), Pacmpocrpanenue
Ja3epHbIX My4koB, CrenuanbHble BOIPOCHI TEXHOJIOTUM TNPUOOPOB KBAHTOBOM  AIIEKTPOHUKH,
CrenuanbHbple  BOMPOCHl  TEXHOJOTHMH NPUOOPOB  ONTHYECKOH  ANIEKTpOHHKH, (CXeMOTexXHHKa,
TBepnoTenbHasi »IEKTPOHUKA, TBEpAOTENbHBIE NPUOOPHI U yCTpoiicTBa, TeopeTHyeckue OCHOBBI
AJIEKTPOTEXHUKH, YPaBHEHUs ONTOPU3UKH, YueOHO-uccienoBarenbckas pabora B cemectpe, Pusuka,
®u3nKa KOHIEHCUPOBAHHOIO COCTOSIHUS, PU3NUECKUE OCHOBBI TEXHUYECKOTO M €CTECTBEHHO-HAYYHOI'O
obpazoBanus, Dwiocopus, Xumus, [ludpoas o00paboTka cHrHANIOB, DKOHOMHUKA, IIEMEHTHI
3JIEKTPOHHOM TEXHUKHU.

3. TpeGoBaHus K pe3yibTaTaM OCBOCHM S UCHUIIIHHBI
[Tpouiecc nzyueHus: AUCUUILIMHBI HApaBjieH Ha (P OPMUPOBAHUE CICAYIOMINX KOMIIETCHIINHI:
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—  OIIK-1 ciocoGHOCTBIO MPENCTABIATh aI€KBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUHN HAyYHYIO
KApTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX IIOJIOKEHUH, 3aKOHOB M METOAOB E€CTECTBEHHBIX HAyK M
MaTEeMaTUKU;

—  OIIK-2 crocoOGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOIINX
B XO/€ MPO(EeCCHOHATBLHOW NeATENbHOCTH, NPUBIEKATh JJIS UX PELIEHUS COOTBETCTBYIOLIUIN (U3HKO-
MareMaTU4EeCKUHN arapar,

— TIK-1 cnocoOGHOCTBIO CTPOUTH MpocTeime (U3NIECKHe W MaTeMaTHYeCKHe MOACIH
npuOOpoB, CX€M, YCTPOMCTB M YCTAHOBOK OJJIEKTPOHUKM M HAHOMIEKTPOHMKU PA3IUYHOTO
(YHKLIMOHATBHOTO Ha3HA4YEeHHs, a TaKXKe HCIOIb30BaTh CTaHJIAPTHBIC IPOrpaMMHBIE CpPEACTBA HX
KOMIIBIOTEPHOTO MOJCIIMPOBAHUS;

B pesynbrate nzyueHus: TUCUUIUIMHBI 00yYaroIUCs TOKEH:

— 3HAaTh OCHOBHBIC YEPTbl HAyYHOM KapTUHBI MHpA; HA YPOBHE IPEIACTABICHUSA LEIH U
NEpCHEKTUBBl Pa3BUTHs AJIEKTPOHMKM W HAHOJIEKTPOHUKH, 3aJadyd OOJIACTH AJIEKTPOHUKH U
HAaHOMIEKTPOHUKH, NPHUMEHIEMBIE K UX aHAJIM3y OCHOBHBIC OIPEIACICHUS U IOHATUSA SJIEMEHTapHOU
MaTeMaTUK{, BEKTOPHOTO aHAJIN3a, TEOPUU KOMIUIEKCHBIX YUCEell, TEOpUU PYHKIUH, Tu(PepeHInaIbHoro
WCUHUCIICHUS, BO3MOXKHbIE MX CBSI3W M MPUIOKEHHUS B JPYruxX OOJACTSIX MaTeMaTHUYECKOro 3HAHUA U
JUCLUIUINHAX €CTECTBEHHOHAYYHOIO COJEpXaHMSA; MPOCTeHIINe MaTeMaTMYeCcKue MOJAENIH HpHUOOpOB,
CXeM, YCTPOMCTB M YCTAHOBOK DJEKTPOHMKH M HAHOAJIEKTPOHHKH PA3JINYHOTO (YHKIMOHAIHHOTO
Ha3HAYeHMs, COBPEMEHHOE IpOrpaMMHOE M HH(POpPMALMOHHOE O0ECleYeHne MaTeMaTHueCKOro
MOJIEITMPOBAHMS.

— yMeThb NPHUMEHITh OCHOBBI €CTECTBEHHO-HAYHOM METOJOJOTHH B TEOPUHM M Ha IPAKTHKE;
OIIEPUPOBATh C AIIEMEHTAPHBIMU (PYHKUHAMU; KOMILJIEKCHBIMUA NEPEMEHHBIMH; IPUMEHSTH IPOU3BOJHBIE
K HUCCIIEOBAHUIO (YHKIUI; TPUMEHATh MaTeMaTUYeCKUEe METOJbI /Ui PELIeHHUs MPAKTUYeCKUX 3a71ad B
ApYyrux oO0NacTAX MaTeMaTHYeCKOro 3HAaHWs M JAUCHUIUIMHAX €CTECTBEHHOHAYYHOIO COZAEp KaHus,
CTPOUTH POCTEUIIINE MaTeMaTHYEeCKHE MOJIENT IPUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK SJIEKTPOHUKH U
HaHOAIEKTPOHUKH Pa3IMYHOTIO (PYHKIIMOHAJIBHOTO Ha3HAYeHMs, IPUMEHATh COBPEMEHHOE MPOrpaMMHOE
1 MH(pOpMaIIMOHHOE 00eCTIeYeHne MaTeMAaTHUECKOTO MOICTTUPOBAHUSL.

—  BJajeTh [IPEJCTAaBICHUEM O CYIITHOCTH HAyYHOM KapTUHBI MHPA; COOTBETCTBYIOIUM (DU3HUKO-
MaTeMaTU4YEeCKUM allllapaToM I MAaTeMaTU4YeCKOro aHalli3a IIOCTaBICHHOW 3aJadd UCCIICIOBAaHUA U
HaBbIKAMHU €r0 NPHUMEHEHHUS B JAPYrUX OONAcTSIX U JUCUUIUIMHAX €CTECTBEHHOHAYYHOIO COJIEpKaHUs;
HaBBIKAMU CaMOCTOATENILHOM paboThl Ha KOMIBIOTEPE M IEPBHUYHBIMU HABBIKAMU KOMIIBIOTEPHOIO
MOJIETMPOBAaHMSI IPOLIECCOB IPUOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK AJIEKTPOHUKU U HAHOAJIEKTPOHUKH
Pa3NUYHOro (PyHKIMOHAIBHOTO HAa3HAY€HMs, C MCIIOJIb30BAHMEM COBPEMEHHBIX IAKETOB NMPHUKIATHBIX
MaTeMaTH4YECKUX IIPOrPaAMM.

4. O0beM IMCHUIUVIMHBI U BUAbI Y4eOHO# padoThl
OO0mrast TPpyAOEMKOCTh IUCHUIUIMHBI cocTaBisieT 2.0 3a4eTHBIX EAWHHUIBI U TPEICTABICHA B
Tabmuie 4.1.
Tabmuma 4.1 — TpynoeMKOCTh AUCIUTUTHHBI

Bunbl yueOHOI esTenbHOCTH Bcero uacos Cemectpsl
1 cemecTp
AynuTopHBbIe 3aHSATHS (BCETO) 36 36
Jlexkuu 18 18
[IpakTuyeckue 3aHATUS 18 18
CamocTosTenpHas pabora (Bcero) 36 36
[IpopaboTKa JEKIIMOHHOTO MaTepuaa 13 13
CamMocTosiTenbHOE U3yueHue TeM (BOIPOCOB) 4 4
TEOPETUYECKOMN YacTu Kypca
Hanmmcanue pedeparon 10 10
[ToaroToBKa K MPaKTUYECKUM 3aHATHIM, CEMUHAPaM 9 9
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Bcero (6e3 sk3ameHna) 72 72
OO01mas TpyI0eMKOCTh, 9 72 72

3auetHbie EanHue 2.0 2.0

5. ConepixkaHue AU CHUILIMHBI

5.1. Pa3nenanl AMCHUILIMHBI M BUALI 3AaHATHNA
Paznenbl AUCHIUTUIHHBL ¥ BUJIBI 3aHSATHI MPUBEACHHI B Tabmuie 5.1.
Taomuna 5.1 — Pa3gesnnsl AUCHUIUINHEI U BUIBI 3aHATUN

3 o S 5 S 5
= z o 8 = 0 &
&2 « =% -3 a2
Haspanus pa3nenoB IUCHUIUIMHBI 2 = < g = =S
o, < o M o =
O A 8 o2
= © g =
1 cemectp
1 EcrecTBO3HaHMe Kak BaKHEHIMA eHOMEH 4 0 6 10 OIIK-1, OIIK-2,
KYJIBTYPbI IK-1
2 Konuenuuu Gpu3MKu, XUMHUH, TE€OJIOTHH, 4 0 6 10 OIIK-1, OIIK-2,
6uonoruu u reorpaduu IK-1
3 MHXUHUPUHT, TEXHOJIOTUU U MPUKJIIAJTHbIE 2 0 7 9 OIIK-1, OIIK-2,
HayKd [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. Coaep:xanue pa3aejioB JUCHUIIAHBI (110 JTEKIIUSIM)
Coneprxanue pa3aesioB JUCITUTUIINH (10 JICKIIUSAM ) IPUBEICHO B TabmuIe 5.2.
Tabnumna 5.2 — Cogeprxkanue pa3enoB TUCIUILIUH (IO JEKIIHIM)
3 0]
2 7 =
2 = =
2 2 2
Haspanus pa3nenos Coneprxanue pa3enoB JUCIHUILTAHBI MO JTEKIUIM g " &5
S 2 S
g,
a o 2
= S
1 cemectp
1 EcrecTBO3HaHKE Kak EcrecTBO3HAaHNE KaK dJIEMEHT 4 OIIK-1,
BaKHEHTITHH heHOMEH MHPOBO33peHUs. PallnoOHAIbHOE 3HAHUE. OIIK-2,
KYJIBTYPBI WuTyntuBHOE BocnpusaTue Mupa. Kinaccupukarms IK-1
HayKH{ U oTpaciieit ectecTBo3HaHus. EctecTBo3HaHue
Y 3HAKOBBIE CHCTEMEI.
EctectBennble s13b1kU. VICKYCCTBEHHBIE S3BIKU.
CyIHOCTh MaTEMATUKH U UCTOPHS €€ PA3BUTHSI.
Marematika Kak crerupuaecKuil si3bIK
ecrecTBo3HaHMs. [[puiiokeHrne MaTeMaTHKH K Pa3HBIM
OTpacisiM €CTECTBO3HAHUS.
DTarbl CTAaHOBJICHUS COBPEMEHHOTO
5
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ecrecTBo3HaHus. [IpocTpancTBO U Bpems B
€CTECTBO3HAHUU. DBOIIOLHUS MIPEACTABICHU O
IIPOCTPAHCTBE U BPEMEHH.

[IpocTpaHCTBO M BpeMsl B pa3iIMUHbIX OTPACIIAX
ecrecTBo3HaHUsA. CBOKCTBA IPOCTPAHCTBA U BPEMEHU.
MepHocTh npocTpaHcTBa U BpeMeHu. CUMMETpHs U
aCUMMETpHs IPOCTpaHCTBa U BpeMeHH. OOpaTUMOCTh
MPOCTPAHCTBA U BPEMEHU. | eOMETpUUECKUE CBOKCTBA
MPOCTpAaHCTBA. METO/IbI OLIEHKU TPOCTPAHCTBA.
MeTonbl OLIEHKH BPEMEHHU.

Hroro
2 Konuenuuu ¢pu3uKy, dusnueckas kapTuHa mupa. [Ipobaema 4 OIIK-1,
XHUMHH, T€0JIOTUH, BBIZICICHHS (D)YH/ITAMEHTAIIbHBIX (PU3HMUECKUX TCOPHUH. OIIK-2,
O6uonorun u reorpapun  MepapxudHocts puznueckux siBiaeHnid. OCHOBHbIE IK-1

po06seMbl B U3yueHuHu Makpomupa. CoBpeMeHHbIe
IIPEICTABJICHUS O YacTUIaxX U aroMax. OCHOBHBIE
npo0OseMbl B U3y4eHuu Mukpomupa. Konnenuus
BO3HUKHOBEHUS U pa3BUTHs BeenenHoil. OcHOBHBIE
po0IeMbI COBPEMEHHOMN acTPO(PHU3UKH.

Xumuueckre npeoOpa3oBaHus BEIIECTBA.
XVWMHUYECKUE SBJICHUS U UX CYITHOCTb. OCHOBHBIE
KOHLEITYaJbHbIE CUCTEMbl XUMUU. X UMUYECKUI
cocTtaB BemlecTa. [Ipobiaema XuMHUUECKOTO
coequHenus. [Ipobiema BoBIeUEHNST XMMHUECKUX
AJIEMEHTOB B POU3BOJCTBO HOBBIX MaTepUaIOB.
[Tpobnemsl, pemiaeMble B paMKax y4eHHUs O
XUMUYECKOU cTpyKType. CyIIHOCTh XUMHUYECKOTO
npouecca. [IpuHIuIbl ynpaBiaeHUs: XUMUYECKUM
MIPOLIECCOM. DTalbl XUMUYECKOMN 3BOJIOLINH.

®urypa u crpoenue 3emnu. BuyTpennee
ctpoeHne 3eMiau. OCHOBHBIE XapaKTEPUCTUKN 3EMITH.
XVUMHUYECKUN U MUHEPAIbHBIA COCTaB 3€MIIH.
I'mapocdepa u armocdepa 3emau. IHIOTSHHBIE
(BHYTpEHHME) IPOLECCHI. DK30T€HHbIE (BHEIIHNE)
npotueccsl. B3anMonecTBue 3H10Ir€HHbIX U
9K30T€HHBIX IporieccoB. Bo3HUKHOBEHME U
reoJIoru4yeckast HICTOpHs 3eMJIN.

®enomeH xu3HU. CyIIHOCTh U YPOBHU
opranuzanuu xu3Hu. CyIHoCTb U OHONIOrHYecKas
KapThHa Mupa. CBONCTBA )KUBBIX OPTaHU3MOB.
YpOBHU OpraHu3aluy KU3HU. DKOJIOTUYECKUE
3aKOHOMEPHOCTH B npupoe. Konuenunu
BO3HMKHOBEHUS KU3HU. DBOJIOIMOHHO YUEHUE B
ouonoruu. Pazsurue xu3nu Ha 3emiie. Yenosek:
(deHoMEH, NPOUCXOXKIeHNE, ONOITHKA.

B3aumoneiicTBre npupo/sl U 001IecTBa.

['moGanbHBIE TPOOIEMBI UETIOBEUECTBA U KOHIIETIIIUS
B3aUMOJICHCTBUS 00IECTBA ¢ OKpYXKaroIIen cpesioi.

Hroro 4
3 UH>XUHUPUHT, Cnenuduka HayyHOTO Mo3HaHUs. Hayka u 2 OIIK-1,
TEXHOJIOTUHU U Hay4yHOe 3HaHue. OyHKIMN HAyYHOTO ITO3HAHUS. OIIK-2,
MPUKJIAIHBIE HAYKH Haydnoe u BHeHayuHOe 3HaHue. Kareropun ITK-1
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orpaHUYeHHs HaydHOro 3HaHUs. CpeacTBa U METOBI
Hayku. CTpyKTypa U YpOBHH HAy4YHOT'O 3HAHMUSI.

Cucremnbiii monxoa. Madopmanus kak mepa
OpraHU30BaHHOCTHU CHUCTEM.

[TonsaTre Moienr U MOJICTTUPOBAHHSL.
Knaccudukarus mojeneid. tanbl CACTEMHOTO
HCCIIENOBAHUS MOJIEIEH.

Marematudeckasi 00paboTKa pe3yJIbTaToB

OIIBITA.
Htoro

4 DneMeHThI PUKIIATHON Omnpenenenne GyHKIMHA OTHON TTEPEMEHHOM. 8 OI1K-1,

MaTeMaTUuKU OnemenTapHble QyHKIMH. OOparHas QyHKIHS. OIIK-2,

Cucrembl koopauHat. KpuBbie BToporo IK-1
MOpsIZIKa: OKPY>KHOCTb, SJUIMIIC.

DNeMEeHThI BEKTOPHOH anreOpsl. BeKTopsl.
Jluneiinbie neiicTBust HaJ BekTopamu. CKalsipHOE
npousBeaeHue BeKTopoB. [IoHaTHE 0 TEH30paX.
MHoromepHoe BEKTOPHOE MPOCTPaHCTBO. BekTopHOE
IIpou3BeJeHUE BEKTOPOB. [Ipuinoxenus.

OYHKIUU KOMIUIEKCHOTO MTEPEMEHHOTO.
Kommnekcnsie uncina. [Ipocreitmme cBolicTBa
KOMILUIEKCHBIX uncell. COnpsiKeHHbIE KOMIUIEKCHBIE
yucia. Bo3BeneHne B MHUMYIO CTeNeHb. @opMyina
Diinepa. Jlorapudmsl u kopan. Onucanue
rapMOHMYECKUX KOJIeOaHUIl ¢ MOMOUIbIO
MOKa3aTeNbHOW (PYHKIIMU OT MHUMOTO apTyMEHTA.

DNEeMEHThl MaTeMAaTUYECKOTO aHAJIN3a.
Juddepenunanbaoe ucuuciaeHne GyHKIUH OTHON
nepemenHoil. [IpaBuna nuddeperunpoanus.
[TpousBoaHAS ¥ SKCTPEMYMBI (DYHKITHH.

Hekotopbie 0coOOEHHOCTH pelIeHus
busnueckux 3aaad. DopMyibl TPUOTNKESHHBIX
BbIYMCIICHUI. OKPYITIEHUE YHCEIl B CITydae
MPUOTKEHHBIX BRIYUCIICHUH.

Hroro 8

Hroro 3a cemectp 18

5.3. Pa3nesbl AMCHMILIMHBI M MEKIUCUMILUIMHAPHBIE CBSI3H € 00ecTeYnBAKIIMMH (NMPeabL Ty IIUMHU)
U o0ecneynBaeMbIMU (MOCTEAYIOIIMMHU) JUCHUUILIHHAMHA
Paznenbl qUCHUIITMHBL M MEXIUCHUIUTMHAPHBIC CBSI3U C 00E€CTIEYMBAIONINMHE (TPEABIAYIUMHU) U
obecrieunBaeMbIMHU (TIOCIIEYIONTUMH ) AUCITUTUIMHAME TPECTaBIEHBI B TabmuIe 5.3.
Tabnuua 5.3 — Paznenbl AUCHUTUTMHBI B MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB qaHHOW MUCHIUIITAHEIL, 1711 KOTOPBIX
HE0O0XOMMO U3yUeHHEe 00eCTICUNBAIOIUX U
00€eCIIeYNBAEMbIX JUCLMILUIMH

1 2 3 4

[Tocnenyromme TUCUUTIITAHBI

HanmeHnoBanme JUCITUITIINH

1 AkycroonTHyecKkue METoAbl 00pabOTKH

+ + + +
uHbOopMaIu

2 ApXUTEKTypa BBIYUCIUTEIBHBIX CUCTEM + + + +
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3 BakyymHas 1 1u1a3MeHHast 3JIeKTPOHUKA + + + +
4 BakyyMHBI€ U IIJITa3MEHHbIE TPUOOPHI U + + + +
YCTpOHCTBA

5 BBenenue B 31€KTPOHUKY + + + +
6 B3aumozeiicTBre ONTHYECKOTO U3ITYICHUS C + + + +
BEIIECTBOM

7 BonokoHHas onTHka + + + +
8 I'mobanbHbIE U JIOKAJIbHBIE KOMITBIOTEPHBIE CETH + + + +
9 3ammTa BRIMTYCKHON KBAJIM(UKAITIOHHON

paboThI, BKJIIOYAs MOATOTOBKY K MPOIIEAYPE + + + +
3aLIUTHI U TPOLETYPY 3AIIUTHI

10 UnxeHepHas 1 KOMIIbIOTepHast rpaduka + + + +
11 UnTerpanbHas onTHKa + + + +
12 NuTennekryanpHas cCOOCTBEHHOCTh + + +

13 Undopmaruka + + + +
14 NadopmannoHHbIe TEXHOJIOTHU + + + +
15 HccnenoBanue u MOJIETUPOBAHKE B + + + +
9JIeKTpOHKKe U HaHodIekTpoHuke (I'TIO-2)

16 KBaHTOBas M ONTHYECKAS MIEKTPOHUKA + + +
17 KBanToBas MexaHuKa + + + +
18 KBanTOBBIE TPUOOPHI M YCTPOKCTBA + + + +
19 KorepenrtHas ontuka u rojmorpadpus + + + +
20 KomMmepuuanuzanus HayyHO-TEXHUUYECKUX + + +

pa3paboTok

21 KoMITOHEHTBI SJIEKTPOHHBIX CXEM + + + +
22 KoMIiploTepHOE MOJECTUPOBAHUE U

MIPOCKTUPOBAHUS MPUOOPOB KBAHTOBOU + + + +
AIEKTPOHHUKH

23 KoMIiploTepHOE MOJIETUPOBAHUE U

IPOEKTUPOBAHUS TPUOOPOB ONITUYECKON + + + +
JIEKTPOHHUKH

24 Maremaruka + + + +
25 Maremaruyeckue OCHOBBI TEXHUYECKOTO + + + +
00pa3zoBaHUs

26 Martepuaibl SIEKTPOHHON TEXHUKU + + + +
27 MeTtoapl MaTeMaTU4eCKON (PUBUKH + + + +
28 MeTposorus ¥ TEXHHYECKUE U3MEPEHUS + + + +
29 MHKpPOBOJTHOBAS JICKTPOHUKA + + + +
30 MuKpOBOITHOBBIE IPHOOPHI U YCTPOHCTBA + + + +
31 HaHo21eKTpOHUKA + + + +
32 Hay4Ho-uccnenoBarenbckas padbora + + + +
33 HayuHo-uccnenoBarensckas pabora B ceMecTpe + + + +
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34 HenuneliHasi onTHKa
35 Onrtuueckue MeToibl 00paboTKK HHPOPMALTIH

36 OnrosneKTpoHHbIE MPUOOPHI U YCTPOICTBA

37 OCHOBBI BaKyyMHBIX TEXHOJIOTHI

38 OCHOBBI TEXHOJIOTUH IEKTPOHHOU
KOMITOHEHTHOM 0a3bI

39 [NareHTOBaHUE HAYYHO-TEXHUUECKUX
paspadotok (I'TIO-4)

+ + + o+

+ + + o+

+ + + o+

+ + + o+

40 Ilnanupoanue HUP B snexTponnke u
Hanosnekrponuke (I'TI0-1)

41 TpaxTHKa 1Mo NOTYYEHHUIO TEPBUYHBIX
npogeccCUOHATBHBIX YMEHUH U HAaBBIKOB, B TOM
YHClie IEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-
UCCIIEZIOBATENBCKON 1€ATENBHOCTU

42 TpakTHKa 1Mo NoIy4eHHI0 MPOodECCUOHATBHBIX
YMEHUH 1 OTbITa PO eCCHOHATTEHON
JeATEIIEHOCTH

43 TIpakTuKyM 110 KBAHTOBOW W HEJTMHEHHOM
OTITHKE

44 TlpenaumioMHas IpakTUKa
45 Ilpuknannas uHpopMaTuka

46 IlpoexTupoBaHUE YCTPOUCTB KBAHTOBOM O
ONTUYECKON WIEKTPOHUKHU

47 Pa3paboTka YCTPOICTB IIEKTPOHUKH U
HaHodeKTpoHuKH (['TI0-3)

48 PacmipocTpaHeHHUE JIa3€PHBIX TyIKOB

49 CnenanabHBIE BOIIPOCHI TEXHOIOTUU TPUOOPOB
KBAaHTOBOM AJIEKTPOHHUKH

50 CnernuanbHbIe BOPOCHI TEXHOJIOTHH MMPUOOPOB
ONTUYECKOU NIEKTPOHUKHU

51 CxemoTexHUKa
52 TBepaoTenbHast JIEKTPOHUKA

53 TBepaoTenbHbIE TPHOOPHI U YCTPOHCTBA

+

+

+

+

54 TeopeTudecKkre OCHOBBI MIEKTPOTEXHUKHU

55 VYpaBHeHUs ONTODU3UKI

56 YuebHo-uccienoBarTesbckas paboTa B ceMecTpe
57 ®Ousuka

58 dusnka KOHACHCUPOBAHHOT'O COCTOSAHUA

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

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

+ + + + + + + o+

+ + + + + + + o+

59 ®dusnyeckne 0CHOBBI TEXHUYECKOTO U
C€CTCCTBCHHO-HAYYHOI'O O6p330BaHI/IH

60 ®unocodus
61 Xumus

62 [{udposast 00paboTKa CUTHAIIOB
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63 DKOHOMUKA + +

64 DneMeHThI HNIEKTPOHHOM TeXHUKU + + + +

5.4. CooTBeTCcTBHE KOMIIETeHI MM, (POPMHUPYEMBbIX IPH U3Y4YECHUH AN CHMILIMHBI, 1 BUAO0B 3aHATHH
CooTBeTcTBHE KOMIETEHINHA, (HOPMUPYEMBIX NpPU W3yYEHHH IUCIMIUIHHBI, W BHIOB 3aHITHU
IpeACTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoorBercTBUE KOMIIETEHIUH, (POPMHUPYEMbIX MNPU W3YHYEHUU TUCIHUIUIMHBL, U BHJIOB
3aHATUN

Bunrl 3anstuit

=
= ] DopMbI KOHTPOJIS
jon s e
2 < <
2 : : =
2 = £ 2
bd = @)
OIIK-1 + + + Jomamnee 3ananue, Onpoc Ha
3aHATHUSAX, 3aueT, Tect, Pedepar
OIIK-2 + + + Jomamnee 3ananue, Onpoc Ha
3aHATHSX, 3adeT, Tect, Pedepar
[IK-1 + + + Homamnee 3ananue, Onpoc Ha
3aHATHUAX, 3adeT, Tect, Pedepar
6. UHTepakTHBHBbIE MeTO/IbI U (POPMBI OPraHU3ALUU 00yYeHU
He mpenycmorpeno PVYII.
7. JlabopaTopHbie padoThl
He npenycmotrpeno PYII.

8. IIpakTHYecKkue 3aHATHSA (CEMHHAPHI)
HaunmeHoBaHue MpakTHUECKUX 3aHATUH (CEMHUHAPOB) MpuBeneHo B Tabnure 8.1.
Tabnuua 8.1 — HaumeHoBaHME MPaKTUYECKUX 3aHATHI (CEMUHAPOB)

o Y =
3 = 5
HanmenoBanue npakTU4ECKUX 3aHATHN 2 o £
HasBanus pazznenos (ceMHHAPOB) 3" Sl
- : S
S o =
& S g
= S
1 cemectp
4 DneMeHThI MPUKIAAHON DnemMeHTapHble PyHKIMU 2 OIIK-1,
MaTeMaTuKu o -
aremMa Hccnenoanue GyHKIUI U UX rpapuKoOB 2 ggli 2,
Cuctemsl koopauHat. Kpuble BToporo nopsixa. 2
OoOparnas pyHkius. [apMoHIYECKHE KOJISOaHHSI 2
DJeMeHThI BEKTOPHOH anreopbl 2
KommnekcHsle uncia 4
[TpousBogHas 2
[Tpou3sBoaHas U 3KCTPEMYM 2
Hroro 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 pabOThL, TPYIOEMKOCTh U (POPMHUPYEMbIE KOMIETEHLINN

3 z g
2 i
Haszpanus paznenon Bunasl camocTosTenbHOM E - 29
5 @DopMBI KOHTPOJIS
6 (] = O
PpaodoOThL o S B
X o =
& g
= S
1 cemectp
1 EcTecTBO3HaHME Kak Hanmcanue pedepaton 2 OIIK-1, 3auer, Pedepar, Tect
BayKHEHIITHH (heHOMEH I1K-2
AKHC (erome [IpopaboTka JIeKIIHOHHOTO I?IK 1 :
KYIBTYpEI Marepuaa i
Uroro
2 Konnernmuu Gpu3ukw, Hamnucanue pedeparton OIIK-1, 3auer, Pedepar, Tect
XUMUH, T TUH I1K-2
5 » TCOJIOrHH, [TpopaboTka IEeKIIMOHHOTO (T)IK 1 :
MOJIOTUU U reorpaduu Marepuaa
Uroro 6
3 UHXUHUPUHT, Hamucanue pedepaton 6 OIIK-1, 3auer, Pedepar, Tect
TEXHOIOTHH 1 ITpopaboTka JEKIIMOHHOTO 1 I(—)Igli-z’
MPUKIIaHbIE HAYKU MaTepraa
Hroro
4 DnemenTtsl npukianHoi  Iloaroroska OIIK-1, JlomamiHee 3agaHue, 3a4er,
MaTeMaTUKU MPAKTHYECKUM 3aHITHSIM, OIIK-2, Ompoc Ha 3aHATUAX, TecT
CEeMHHapam IK-1
CaMmocTosiTenbHOE 4
U3y4eHue TeM (BOIPOCOB)
TEOPETUIECKOM YacTu
Kypca
[TpopaboTka JIEKITMOHHOTO 4
Mmarepuaia
Utoro 17
Hroro 3a cemectp 36
Htoro 36
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10. KypcoBas padora (mpoekT)
He mpenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OeHKH YCIIeBAeMOCTH 00y4YaK0IIMXCS

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

N . MaxkcuMasibHbII
N MakcumanbHbIN MaxkcuManbHbIN
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
KOHEI] ceMecTpa
1 cemectp
JlomarnHee 3aganue 7 7 7 21
3auer 30 30
Onpoc Ha 3aHATHAX 7 7 7 21
Pedepar 20 20
Tect 4 4 8
Hroro makcumym 3a 18 18 64 100
nepuox
Hapacraromum utorom 18 36 100 100

11.2. Ilepecyer 0a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aioB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpecTaBieH B Tadnume 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 makcumasibHON cymMMbl 6anoB Ha gaty 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 TPAAUIIMOHHYIO U MEXAYHApOIHYIO OLIEHKY MpEACTaBlIeH B Tabmuie

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 xoporro)

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 (ueynoBieTBOpUTEIHHO)

3a4TEHO)
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12. YueOHO-MeTOAUYeCKOEe 1 HH(OPMALMOHHOE o0ecreYeHne TUCUUIIIMHBI

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 o6pamenwus: 21.06.2018).
2. DneMeHTHI pHUKIagHON MaTtemaruku / 3enpaoBud S.b., Mermkuc A.Jl. - M..OU3MATJINUT,
2008. - 592 c. [DnexrponHblii pecype] - Pexum noctyma: http://znanium.com/catalog/product/944876
(mara obparmenus: 21.06.2018).

12.2. JlonostHUTEAbHAS JIUTEpaTypa

1. DOnemenrapusie QyHKIHH U UX rpaduku: YaedHoe nocodue / ['punmmon U. D. - 2017. — 91 c.
[Dnekrponnslii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7037 (mata oOpartieHwus:
21.06.2018).

2. Kynpssues, E.M. Mathcad 11: IlonmHoe pyKOBOACTBO IO PYCCKOM BepcHU [DIEKTPOHHBIH
pecypc]: pykoBonctBo / E.M. KynpsiBueB. — DnektpoH. nan. — Mocksa: MK IIpecc, 2009. — 592 c.
[Onekrponnslii  pecypc] - Pexum moctyma: https://e.lanbook.com/book/1172 (marta oOpaieHwust:
21.06.2018).

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
CaMOCTOSITEIIbHOM paboThI) [DnexkTpoHHBIH pecypc] - Pexxum JOCTYyTIA:
https://edu.tusur.ru/publications/37 (nara obpamenus: 21.06.2018).

2. Ilpaktukym mo nuddepeHnnaIbHOMy HCUHCICHUIO: Y4yeOHoe mocobue / MarasuHHUKOB A.
JI., MarazunnukoB JI. 1. - 2017. 211 c. (PekoMeHna0BaHO AJIT CAMOCTOSITENIFHOM paboThI) [ DNEKTPOHHBIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/7085 (mara oopamenus: 21.06.2018).

3. Ilpaktukym mo Teopuu GYHKIHMA KOMIUIEKCHOTO TEPEMEHHOTO, TEOPHH  PSJIOB,
OTIepaIMOHHOMY UCUUCIICHHIO: Y4ueOHo-MeToauueckoe mocodue / EnprioB A. A., Enpmosa T. A. - 2018.
194 c. (PexomeHmoBaHO A7l CaMOCTOSATENbHON paboThl) [DneKTpoHHBIM pecype] - Pexxum moctyma:
https://edu.tusur.ru/publications/7377 (nara oopamenus: 21.06.2018).

4. bepman, ['H. COopHuUK 3a1au IO KypCcy MaTeMaTH4YeCKOro aHanu3a [DNeKTpoHHBIN pecypce] :
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 obpamenus: 21.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MOCOOUS 1JIs1 JIMI] C OTPAHMYECHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI U
UHBAJUI0B

Y4eOHO-MeToMUEeCKUE MaTepHalibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCIIA JIMI ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbSl M MHBAJIUAOB MPEIOCTABISAIOTCS B (hopMax,
aJlaTUPOBAHHBIX K OTPAaHUYEHHUSAM UX 37I0POBbs U BOCIPUATUS UH(DOPMALUH.

J1st 1M1 ¢ HApyIIeHUsIMM 3peHust:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHOM (hOpMe YBEIMUYECHHBIM MIPUDTOM.

Jlnst IMu ¢ HapyIeHUsIMH cJIyxa:

- B (hopMe IEKTPOHHOT'O JOKYMEHTa;

- B MIe4aTHOU (hopMme.

J st 1M1 ¢ HAapyIeHUsIMM ONIOPHO-ABUTATEJLHOIO anmnapara:

- B (hOpMe AIIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHOU (hopme.

12.4. IlpodeccnonanbHbie 0a3bl JAHHBIX M MHGOPMAILMOHHBIE CIIPABOYHbIE CHCTEMBbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh
2. http://www.ieeexplore.ieee.org/
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3. http://nano.nature.com/
4. http://materials.springer.com/
5. http://www.ioffe.ru/journals/

13. MarepuajibHO-TEXHUYECKOE o0ecnedyeHHue TUCIUILINHBI U TPedyeMoe MPorpaMMHoe
odecneyeHune

13.1. O6mue TpedGoBaHUsA K MATEPHAJIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00eCIIeYCHHI0
AUCHHUILINHBI

13.1.1. MaTepuabHO-TEXHUYECKOE U MPOrpaMMHoe odecrieyeHne s JJeKIHOHHBIX 3aHATHIA
JIJ'ISI IMPOBCACHUMA 3aHATHH JICKOIMOHHOI'O THIIA, T'PYHIIOBBIX W HHIAWBUAYAJIbHBIX KOHCy.]'II:TﬂIIHfI,
TEKYIIETr0 KOHTPOJS U MPOMEKYTOYHOH aTTeCTallMM MCIIONb3yeTCsl yueOHas ayluTOpHUs C KOJIUYECTBOM
[IOCaI0YHBIX MeCT He MeHee 22-24, 000pyAOBaHHas JOCKON U cTaHIapTHOUM yueOHoM Mebeinbto. Merorcs
JIEMOHCTpallMOHHOE 000pynoBaHHE U Yy4eOHO-HaIIsAHbIE MOCOOus, 0O0ecCHeYMBaOLIe TeMaTHYECKUue
WIUTIOCTpaluH 110 JICKIIMOHHBIM pa3acjiaM JUCHUITINHBIL.

13.1.2. MarepuaJIibHO-TeXHHYECKOEe U IPOrPaMMHOe odecriedyeHue JAJIsl NPAKTUYeCKUX 3aHATHI

JlexumoHHas aynmuTOPHUs C MHTEPAKTUBHBIM IIPOEKTOPOM U MapKEPHOU JTOCKOM

yueOHasi aynuTopus A TMPOBEACHUS 3aHATUN JIEKIIMOHHOTO THMa, ydeOHas ayIuTopus IS
MIPOBEJICHUS 3aHATUN NMPAKTUUYECKOTO TUIA, yUeOHasl ayAUTOPHs AJIsl POBEICHNUS 3aHATHI CEMUHAPCKOTO
TUIA, TIOMEILIEHUE Ui NPOBEICHUS TPYINIOBBIX UM HHAWBUAYAJIbHBIX KOHCYJIbTAllMM, MOMELICHUE IS
MIPOBEJICHUSI TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTalluu

634034, Tomckast obnactb, . Tomck, Bepmmuauna ynuna, 1. 74, 230 ayg.

Onucanue nMeronierocs 000pya0BaHUs:

- Kommnsrotep;

- [Ipoekrop;

- DKpaH AJi IPOEKTOPA;

- MaruuTHO-MapKepHast 10CKa;

- Kommuiekt cnienmanu3upoBanHoil yueOHON Mebenu;

- Pabouee mecto npemnogaBaress.

[IporpamMmmMHOe obecrieueHue:

— Microsoft Office

— Microsoft Windows 8.1

13.1.3. MaTepuaabHO-TeXHHYECKOe U POrpaMMHoOe odecreyeHue Il CaMOCTOATeIbHOM padoThl
Jiis caMoCTOsTENTbHON pabOThl UCTIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacCIOJIOKEHHBIE TI0 aJIpecaMm:
- 634050, Tomckas obmacTs, . Tomck, Jlennna npocmexkr, 1. 40, 233 ayx.;
- 634045, Tomckas o6macts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayx.;
- 634034, Tomckast obnactb, . Tomck, Bepmmanna yiuma, 1. 47, 126 ayn.;
- 634034, Tomckas obmacts, T. Tomck, Bepmmanna ynuma, 1. 74, 207 aya.

CoctaB 000pynOBaHUSA:

- yueOHast MeOeIb;

- komnberoTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81Tw. - 5 mt.;

- KOMIBIOTEPHI TMOJKIIOYCHBI K ceTh «VHTepHEeT» W 00eCIeYMBAIOT JOCTYIl B AJICKTPOHHYIO
H(OPMAITMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA.

[Tepedenp nmporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MarepuaibHO-TeXHHMYECKOE o0ecredeHrue TUCUUIIMHBI ISl JIMI[ ¢ OTPAHNYEHHBIMHU
BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIUI0B

OcBoeHre TUCIHUIIIMHBI JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS M HHBATHIAMH
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEJCTB OOYUECHHSI OOIIEro U CIeUaTbHOTO HA3HAUCHUSI.

[Ipu 3aHsATHSX C OOydYaOMIMMHUCS € HAPYIIEHHSIMH CJyXa TPEIyCMOTPEHO WCIIOJIb30BaHUE
3BYKOYCWJIMBAIOILIEH anmaparypbl, MYJIBTUMEAUNHBIX CPEICTB M JIPYTUX TEXHUYECKUX CPEJCTB
npueMa/repeaadn yaeOHoil mHdopMaIu B JOCTYMHBIX (popmMax, MOOMIBHOW CHUCTEMBI MpPETOAaBaHUS
Ut 00y4aroIINXCsl ¢ WHBAIMIHOCTBIO, TIOPTATUBHOW WHIYKIIMOHHOW CHUCTEMBl. YueOHas ayIuTOpHs, B
KOTOPOM 3aHUMAIOTCS OOydYaroliuecs ¢ HapylleHHeM ciyxa, o0OpyaoBaHa KOMITBIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOM, BUJIEOTEXHUKOM, DIEKTPOHHOM JOCKOM, MYJIBTUMEIUNHON CUCTEMOU.

[Tpu 3aHATHAX ¢ 0OYyYAIOIIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYyCMOTPEHO HUCIIONIb30BaHUE B
JICKITUOHHBIX U YY€OHBIX ayAUTOPUSIX BO3MOXKHOCTH MMPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIPUMEp, TEKCTA
Ha JIOCKEe WM Claif/la Ha 3KpaHe) MPpU MOMOIIY BUAEOyBETUYHUTENEH sl KOM(GOPTHOTO IPOCMOTpa.

[Mpu 3aHATHAX C OOYYAIOIIMMHCA € HAPYLIEHHSIMH OINOPHO-IBUTaTeJIbHOIO amnmapara
WCIIONB3YIOTCSl aJIbTepHAaTUBHBIE YCTpPOMCTBa BBOAA HMH(OpPMaLUMU U JAPYrue TEXHUYECKHE CpeACTBa
npuema/mepenadu yyeOHOW WHGpOpPMALUMU B JOCTYINHBIX (OpMax, MOOMIBHOM CHCTEMBbI OOydeHUs i
JIIONEN ¢ MHBAJIMIHOCTEIO.

14. OneHoyHbIE MaTepHuajJbl © METOANIECCKUE PEKOMEHIAUHU MO OPraHUu3allui U3YyUYCHUA
AUCHHUIIINHBbI

14.1. Conep:xanue OLCHOYHBIX MAaTEPHAJIOB M METOAHYECKHE PEKOMEHIALNHU
I[JISI OLI€CHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I U YPOBHS OCBOCHHUS 3aKPCIUICHHBIX 3a III/ICI_II/IHJII/IHOI;'I
KOMIIETEHIIUI HCIOIb3YIOTCS OLIEHOUHbIE MaTepHabl B COCTaBe:

14.1.1. TecToBBI€ 3aaHUA

1.
B pesynbrate 00paboTKH SKCIIEPUMEHTATBHBIX TEOpeTUIeCcKast
JAHHBIX MCCIIEI0BATENb MOTy4YaeT AMITUPUYECKAS
(YHKIIMOHATBHYIO 3aBUCIMOCTD B BUJIE HKCIIOHEHIUATbHAS
(opMyITBI, KOTOpasi HOCUT Ha3BaHUE. .. YHHUBEpCaJbHas
2.
st perieHus bu3HIecKon 3amaun | Pa3mbinuieHus oObBaTenst 00 ycTpoiicTBe
HUCTIOJIB3YROTCS Bcenennon
[TocTanoBka 3a1a4u. OcHoBHBIE TIOCIIEIOBATENbHBIE ATAIbI
Bri6op MeTona pemieHus. MaTeMaTH4E€CKOTO MOAEIUPOBAHUS
[IpoBepka aeKBaTHOCTH MOJIEIIH. (bu3HYeCcKor 3a1a91
Monupukaryst MoaeInu. IInan uccnenoBaress
OnucaHHBll  TPOLECC  MPEACTABISET | Mozenb JOCTHKEHUS TIOCTABIEHHBIX 1IENel B
co00ii. .. JKU3HHU
3.
Hawubomnee s exTuBHAS peanuzanus | BerauciaeHusi, TPOBOAMMBIE TMPU  MTOMOIIU
MaTEMaTU4YECKOI0 MOJEIMPOBAHUS CETOAHSI — | pYUYKHU U JiIucTa Oymaru
370 ... Bbruncnenusi, MpPOBOAMMEBIE TPU  MTOMOIIU
PYYKH, JIUCTa OyMaru M KaJbKyJIsTopa
Boruncnenusi, mpoBoguMble Ha KOMIIBIOTEpE
IIPYU MOMOIIM COBPEMEHHBIX MAaTEMaTUYECKUX
MAKETOB
Brerunciienust «B yme»
4.
Cpenu TeopeTHUeCKHX METO/IOB MCCIIE0BAaHUS | HCTOPUUECKUI
OTCYTCTBYET... HKCIIEPUMEHTAIbHBIN
JETYKTUBHBIIN
JIOTHYECKHI
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5.

«3aKOH IIOCTOSIHCTBA COCTaBa», COIVIACHO
KOTOpOMY JIF000€ KOHKPETHOE XHMHYECKOE
COCMHEHHNE O0JIAJaeT CTPOTO OMPEACTICHHBIM,
HEM3MEHHBIM COCTAaBOM M TEM  CaMBIM
OTIIMYAETCS OT CMeced, OBUI TEeOpeTUYECCKH
00OCHOBaH. ..

P. bBoitnem

JI. JIaBya3be

Jx. JlansTOHOM

JI.1. MeHaeneeBbIM

6.

3akoH COXpaHCHHUA KOJIMYCCTBA MATCpUHU U
KOJIMYCCTBA ABUXKCHUA OTKPBLI...

X. Opceren

N.Hproton

M.B.JIomonocoB

I'B. Puxman

7.

Coznarenem teopun anekTpoMarsuTHoro noius | I'epn

SIBISIETCS. . . ®Dapanei
AmMriep
Makcsesn

8.

B sormueckyro  cxemy  «¢pusuka — — | MaTeMaTHKa

...—0uonorusi»  BCTaBbTE  MPOMYLICHHBIN ouochepa

YPOBEHb aCTPOHOMUS
XUMUS

9.

BonHOBYIO TEOPHIO CBETA MPEIIOKUIL. .. I". JIeitOHu1
O. Pemep
X. I'toiiresnc
JIx. Bpamn

10.

ABTtopoM ctpok: «Ilog nmeneM xuBoro
BellecTBa s Oyy NoApa3yMeBaTh BCIO
COBOKYITHOCTb OpPTraHU3MOB, PaCTUTEIbHBIX U
KUBOTHBIX, B TOM YHUCJIE U YEJIOBEKAY,
SIBJIICTCH. . .

B.N1. Bepnaackuit

J.W. Menneneen

A. DUHIITENH

Y. JlapBun

11.

B cocraB nazepa He BXOaUT

JJaMIla HaKa4KH

pabouee Teno

3epKAJIbHBINA PE30HATOP

ra3oBbIi XxpoMatorpad

12.

berra-usnyyenue — 310...

IIOTOK HEUTPOHOB

MOTOK (DOTOHOB

IMOTOK 3JICKTPOHOB C aTOMHBIMHA Op6I/ITaMI/I

ITOTOK DJICKTPOHOB U3 AApa aTOMOB

13.
[IpenenbHast ckopocTh nepenadn CKOPOCTb PEAKILIMHU YETIOBEKA
nH(poOpMaIUH. .. CKOpPOCTb 3ByKa

CKOPOCTb CBETa

CKOPOCTb YyBCTBUTEJILHOCTU MPUOOPOB
14.

Ocobass ponb (UMK B €CTECTBO3HAHUU
3aKITI0YaeTCsl B TOM, YTO OHA. ..

pa3pabaTbiBaeT COBPEMEHHYIO 3JIEKTPOHHYIO
TEXHUKY

SIBIIICTCS OJHOM M3 CIIeIHAIbHBIX HayK,
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BXOOAIIUX B CUCTEMY €CTCCTBO3HAHUA

U3y4yaeT TMpOLECChl, MPOTEKAIIIUe BHYTPHU
aTOMHOT0 si/ipa

CITYKUT HEOOXOTUMBIM TEOPETUUECKUM
dyHIAMEHTOM ISl €CTeCTBO3HAHUS

15.

JlivHa yriepoIHbIX HAaHOTPYOOK M3MepsieTcsl B

MUJUINMETPax

HaHOMETpax

MHUKpPOMETpax

MMUKOMETpax

16.

I/I)ICIO XHMI/I‘I@CKOI\/II 9BOJIFOIINHU BBII[BI/IHy.]'I nu
o0ocHOBa...

B.W1. Bepnaackuii

J.11. MenneneeB

N. Onapun

JI. Tlactep
17.
[1aBHOW TPOW3BOICTBEHHOW 3ajaueii XMMHHU | OJIYYCHUE BEHIECTBA C  HEOOXOTUMBIMH
SIBIISIETCA. . . CBOMCTBaMH

W3YUYEHUE CTPOCHUS aTOMa

MIO3HAHUE  3aKOHOMEPHOCTEM  OTHOLLIECHHI

MEXy MY>KUNHOH U )KEHIINHON

00BsICHEHHE ycTpoiicTBa BeenenHoii

18.

J.1. MeHnnenees, co3aaBasi CBOIO
MEPUOANYECKYIO TAOIUILY, PACIOTIOKHII BCE
XUMHUYECKHUE DIIEMEHTHI B ...

COOTBETCTBHUHU C UX aTOMHOU Maccou

aJ'I(I)aBI/ITHOM TMOPAAKE

COOTBETCTBUH C KOJIMYECTBOM JJICKTPOHOB Ha
UX BHEIIHEH 3IeKTPOHHON 000JI0UKe

COOTBETCTBHUH CO 3HAYCHUSIMH UX aTOMHBIX
paanycoB

19.

AcCTpOHOMUYECKAs €UHUIIA — 9TO PACCTOSHHE,
paBHOE. ..

paccTostHUIO OT 3eMJiu /10 JIyHbI

PacCTOAHUIO OT COJ'IHI_Ia a0 HJ'IYTOHa

paccrostauio ot 3emutu 10 ConHia

pacctosiHuto ot CosiHIa 10 1eHTpa l'anakTuku

20.

Kakoe sBneHue €m0 B OCHOBY IIEPBOrO M3
ONPENIeJICHUI CKOPOCTH CBETa?

sIBIICHUE a00epaIuy CBeTa 3BE3]]

cmeHa JIyHHBIX da3

3arMeHue cnytHuka FOnurepa Mo

JABMKCHHC COJTHCYHBIX ITATCH

14.1.2. 3auér
Jnst monmy4deHust 3aueTa He0OXOAMMO BBITIOIHEHHE pedTHHTa He MeHee 60 6aioB.

14.1.3. Tems! pedeparToB

. MeTtobl 30H10BOM MUKPOCKOIIUH.

O 00 1 N DN K W —
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. DTansl pa3BUTHS JIEKTPOHUKH OT MUKPO- 10 HAHO.
. KpeMH#Mi1 — Marepuran HaHO3JIEKTPOHHUKH.
. KpemHMi1 — 0CHOBHOM NOTYyNPOBOIHUKOBBIN MaTepUall MUKPOIIEKTPOHUKH.

. MaTCpI/IaJ'IOBCI[CHI/Ie N TCXHOJIOTHA HOBBIX MAaTCPUAJIOB.

. HaHOTeXHOJIOFI/II/I, HUX IPUMCHCHUC B HAYKC U TCXHUKC.

. OU3HKO-XUMHUYECKHE OCHOBBI IMMOJIYYCHHA HOBBIX ITOJYIIPOBOJIHUKOBBIX COG,Z[PIHCHPII’I.
. KOMHBIOTCpHOG MOACIINPOBAHUEC B JICKTPOHUKE.

. :‘)KCHepI/IMeHTaJ'IBHBIe MCTOObI UCCIICOAOBAHUA.
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10. ®@yHKIIMOHANBHAS MUKPO- U HAHOAJIEKTPOHHMKA.

11. DnemeHTHl 1 TPUOOPHI HAHOIIEKTPOHHUKH.

12. JIyueBble 1 M1a3MEHHbBIE TEXHOJIOTUH.

13. I'padeHOBasI FNEKTPOHUKA.

14. HanotpyOku.

15. Jlazepsl.

16. ConHeuHble EMEHTHI: (PU3KKa, TEXHOJIOTUS U AJIEKTPOHHKA.

17. OnTHueckre HAHOAHTEHHBI.

18. Conneunsle 6aTapen Ha NOITYIPOBOAHUKOBBIX CTPYKTypax.

19. MeTozas! mpeoOpa3oBaHus COTHEUHON YHEPTHH.

20. ITonynmpoBOIHUKOBBIE MaTEpUAIbl — OCHOBA COBPEMEHHOM 3JIEKTPOHUKH.

21. OnTruyeckue KpUCTaJUIbL.

22. CoBpeMeHHas TEHACHIIMS B PA3BUTUH COJTHEYHBIX 3JIEMEHTOB.

23. Ocu CUMMETPUH B KpUCTAJIJIAX.

24. Kunkue KpuCTalIbl.

25. [IpupoaHbie U CHHTETUYECKHE aJIMa3bl — YHUKAJIBHOCThH 001aCcTe MpUMEHEHHS.
26. AnMa3 — cocpeioToure yHUKAJIbHBIX CBOMCTB Cpel NPUPOJHBIX MaTepHaIOB.
27. Kpucranisl B 1a3epHOM TEXHUKE.

14.1.4. Tembl fOMANIHNUX 3aJaHAN
[Tpu BEIIOTHEHNN 3aJaHUI PEKOMEHIOBAHO MCIIOIB30BaTh nmakeT Mathcad.
. DnemMeHTapHbIe QyHKIIUU
. UccnenoBanne QyHKIMI 1 UX Tpa@uKOB
. Cuctemsl koopauHat. KpuBbie BToporo nopsiaka
. O6parnas ¢pyskus. ['apmoHnueckue KoaedaHus
. DneMeHTHI BeKTOPHOM anreOpsbl.
. Kommuiekchsle yncna.
. U3Bneuenue kopus. Bo3senenue B crenens. @opmyna Ditnepa.
. [IponsBoanas
. IIpon3BoaHas u SKCTpeMyM

O 0NN N B W~

14.1.5. Tembl OIPOCOB HA 3aHATHAX
@OyHKIIMOHAIbHAS 3aBUCIMOCTh B MaTeMaTHKe U B pusuke. O61acTs onpeneneHus GpyHKIHH.
OO6nacTb 3HaYeHHs] PyHKIMU. AHATUTHYECKHI criocol 3agaHust GyHKIUU.
I'padmky OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.
@OyHKIUU MOHOTOHHBIE, YETHBIE, HEYETHBIE, IEPUOJIUYECKHE.
[Monsipuas cucrema koopauHat. ['apMoHHUECKUE KoeOaHusl.
Ornpenenenre BEKTOPHOU U CKaJSIpHON BeNWYMH. JIMHElHbIE AeCTBUS HaJl BEKTOPaMHu.
CkansipHO€ IpOu3BeIEHUE BEKTOPOB. BekTOopHOE NpON3BEIEHIE BEKTOPOB.
Tpu Gopmbl 3anucu KomIuiekcHbIX yncen. Kommuieke Hanpspkenus. Kommeke Toka.
[Tonstue npousBogHoi. Tabnuna npousBoaHbIX. [[pon3BoIHAS OT CYyMMBI, TPOU3BEIEHUS, YACTHOTO.
[IpousBoaHas cnoxHoi GyHKIUU. TOUKH SKCTpeMyma.

14.1.6. Bonipocbl Ha NpopadoTKY JEKIMOHHOTO MaTepHaJia

1. Yro Takoe ectecTBo3HaHue? Kakue Hayku €CTECTBEHHO-HAyYHOI'O LIMKJIA Bbl 3HaeTe?

3. Uro Takoe 3HAKOBBIE CUCTEMBI U KaKyl0 POJIb OHU UTPAIOT B €CTECTBEHHO-HAYYHOU KyIbType?

4. Yrto Takoe HCKYyCCTBEHHBIC sI3bIKK? [71€ M KaKyrO POIb OHH UTPArOT?

5. Kakwue (yHKIMU BBITIOTHSAET MaTeMaTHKa B ecTecTBO3HaHWU? Kak pa3BuBajgach MaTeMaTuka, |
KaKoe MECTO OHa 3aHHMMaJia B €CTECTBO3HAHUU B Pa3HbIE UCTOPUUECKHUE FMOXH?

6. KaxoBbl OCHOBHBIC HanpaBJIeHUsI MaTeMaTu3auy Hayku? [louemy He maeTcs OJJMHAKOBO
XOPOIIIO MaTeMaTHU3UPOBaTh pa3HbIe OTPACITU €CTECTBOSHAHUS?

7. KakoBBI OCHOBHBIC dTalbl Pa3BUTUS GU3UKH (XUMHH, T€OJIOTHH, OHOIOTHH, Teorpadun)?

8. Kaxkosa cTpykTypa HayuHOro 3HaHHA? UTO Takoe HayyHasi KapTHHA MUPA, KOHLEIIIUH,
THIIOTE3bI, TPOOIEMBI, (PaKThI?

9. B uem 3akiiodaercs npodeccuoHanbHas U CollaabHasi OTBETCTBEHHOCTh YYEHOTO?
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10. KakoBbI 00s13aTeIbCTBA OOIECTBA TIPS HAYIHBIM COOOIIECTBOM?

11. Yrto Takoe Mojens U MOJAEIHpOBaHue?

12. Kakue ocobeHHocTH Mojieneit Bbl 3HaeTe? [1oscHUTE CYIIHOCTh KOHEYHOCTH, YIPOIIEHHOCTH
Y IPUOTIKEHHOCTH Mojieniell. B yem 3akitodaeTcst TpeO0BaHME K TIOIHOTE, TOYHOCTH H UCTHHHOCTH
Mozeneun?

13. Kakwue mozaenu cucteM BBLICISIOT? UTO TaKOE MOJIENN «YEPHOTO», «CEPOTO» U «OEI0T0o»
smuka? OxapakTepusyiTe UX U MOSICHUTE, 3a4€M OHHU HY>KHBI.

14. Yro Takoe sHTponus B Teopun nHpopmanuu? Kakoe 3HadueHnE OHA UMEET JIJIsl TIepeIavyn
uHpopmanuu?

15. Kaxkue sTanbsl CHCTEMHOTO UCCIIE0OBAHMS MOYKHO BBISIBUTH? OXapaKTepHU3yWTe KaXKIbIi dTarl.

16. Yro Takoe caMmoopraHmu3yronmecs cucteMbl? Ha3oBuTe WX OCHOBHBIC MTPU3HAKU U CBOWCTBA.

17. Yro Takoe m1oOAIBbHBIN YBOIOIIMOHU3M U B 4YeM OH 3akitodaetcs? [lepeuncnure dasbl
HBOJIIOIIMH OKPYXKAIOIIET0 HAC MHpa.

18. Kak u3MeHsUMCh B3MISAIBI HA TO, YTO TAKOE MPOCTPAHCTBO U BpeMsi? C 4eM 3TO CBsA3aHO?

19. Yro takoe mepHoCTh? KakoBa MEpHOCTh MPOCTPAHCTBA M KAKOBA MEPHOCTH BPEMEHU?

20. Urto takoe cumMeTtpusi? Kak BbIpakaroTcs CHMMETPHUS U aCUMMETPHS B pUpoe?
21. Kakue reomerpudeckue criocoObl ONMCcaHus MPOCTpaHCTBA Bbl 3HaeTe? B ueM cocTouT ux
paznuune?

22.B yeMm 3aKIII04aeTcs CYIHOCTh XUMUYECKHUX sBIeHUI? OT uero 3aBHCAT CBOMCTBA BeliecTBa?

23.Ha3o0BuTe OCHOBHBIE ATAIlbl XUMUYECKOI DBOIFOIIAH.

24.Kak B3aMMOJICHCTBYIOT SHJIOTCHHbIE U K30TeHHBIE Iporiecchl? KakoBbl pe3yabTaThl
B3aUMOJICUCTBUSA 3TUX NpoueccoB? B uem cymuocts Teopun B. [[pBuca u B. Ilenka?

25.Yto Takoe 3KoJoruueckue (pakTophl CylecTBOBaHUS oprann3MoB? Kakue skonoruyeckue
(haxTopsl Bbl 3HaeTe? KpaTrko oxapakrepusynTe ux.

26.B yem cxoncTBO 1 pasnuune Teopun Y.JlapBrHA U CHHTETUYECKON TEOPUH SBOIIOIUH?

27.Yto Takoe OMO3THKA, UEM OHA 3aHUMAETCS U KaKOBbI €€ OCHOBHBIEC TPUHIIUIIBI.

28.UYto Takoe Tio0anbpHbIe MPOOJIEMBI YEIOBEUECTBA U KAaKOBBI UX MpUUYUHBI? Kakue myTn
peleHust 3TUX npoliieM Bbl 3HaeTe?

29. OyHKIMOHATbHAS 3aBUCUMOCTD. [IoHATHE (DYHKIIMOHATBHON 3aBUCIMOCTH B MAaTeMaTHKE U
¢usuke. [Ipumeps! GyHKIIMOHAIBHBIX 3aBUCMOCTEHN B €CTECTBEHHBIX HAayKaxX.

30.IonsipHas cucrema koopauHar. [IpuMeHeHue nmoasipHoil CHCTEMbI KOOPIUHAT B €CTECTBEHHBIX
HayKax.

31.Tunep6omuyeckue GpyHkuu. [[pumeHeHne B IPUKIAIHBIX 3aa4ax.

32.BexTopsl. JIunelinbie neicTBUS Hal BekTOpaMHu. [IprmokeHus BEKTOPHOM anreOphl.

33. KomruiekcHble uncia u AeicTBus Haa HUMH. [TpunoxeHus.

34.TIpunoxeHus: IpOru3BOTHOM

14.1.7. Bonpochbl Ha caMONOATOTOBKY

Anrebpandeckue GopMyITbl COKPAIIEHHOTO YMHOKCHHS. MaTeMaTHaecKue IeHCTBHS CO
CTETICHHBIMU BBIpaXKeHUsAMU. JIMHElHbIe, KBaipaTHbIE M OMKBAJApaTHbIe ypaBHEHUs. TpUTOHOMETpHUS Ha
rtockocTd. OCHOBHBIE (DOPMYITBI TPHTOHOMETPHH.

Cnoxnas ¢ynkuus. O6parnas Gynkiust. CBoiicTBa GyHKIUH.

OcHoBHBIE 25ieMeHTapHbIe PyHKIMHU. JInHeHbIe TpeoOpazoBanus rpadukoB GyHKIMMA. JIuHelHbIC
u KkBajparuyHele ¢GyHKUuM. [apmonmueckue kosneOanus. JluHeliHble mnpeoOpa3oBaHUs TpauKOB
¢ynkuuii. [loctpoenue rpadukoB qpodHO-TUHEWHBIX QyHKIMA. [lapameTpudeckoe 3ajaHne JTUHUI.

Komnuneapusie Bektopel. Komrmianapusie BekTOpbl. OpT. [Ipoekiuss BekTOpa Ha OCh.
Koopaunars! Bekropa. Monyns Bekropa. Paguyc-Bekrop.

JleWicTBHsI ¢ KOMIUIEKCHBIMH YHCIIAMHU JIJISI TPUTOHOMETPHUYECKON M TIOKa3aTeIbHOU (hOpM 3aIucCH.
dopmyna Diinepa. Dopmyna Myaspa. ['unepOonudeckue QGyHKIIHU.

HeoOxonumble U JO0CTaTOUHBIE YCIOBHS 3KCTpEMyMa Ha OCHOBE MEPBOW M BTOPOM MPOU3BOIHBIX
GbyHKIUH.

14.1.8. MeTonu4eckue peKoMeHAANNU

OreHka crerneHn chopMUPOBAHHOCTH YKa3aHHBIX B JIAaHHOW pabodei mporpaMMe KOMIIETEHITUI
OCYILECTBIICTCS KaK B paMKaX MPOMEKYTOYHOM, TaK M TEKYIlIel aTTeCTallii, B TOM YUCIIE:
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o [Ipu npoBeaeHUH MPAKTUICCKUX 3aHITHH IyTEM OMpPOca MO TeMe 3aHSATHS;
e [Ipu BBIIOTHEHUH TECTA.
Kputepun onieHnBanus pedepara mociie IpoBEPKH Ha IJIaruar:
1. TlomrortoBka u HamucaHue pedepara.
e (OObeMm pedepara — He meHee 10 cTpanwmil, HO He Oonee 15.
e OO0s3aTeNbHO UCTIONB30BAaHUE HE MEHEE 2 POCCUHCKUX U HE MeHee 3 3apyOexHbIX
MCTOYHUKOB, OMTyOJIMKOBaHHBIX 3a mnocienuue 10 ner.
e (OO0s3aTeNbHO UCTIONB30BaHKE MPO(EeCCHOHANBHBIX 0a3 JaHHBIX U UHPOPMAIIMOHHBIX CIPABOYHBIX
CHUCTEM.
2. Tpomnemypa 3amuTsl pedepara: OleHKa TEKCTa MPEToIaBaTeIIeM.
Kputepuu onieHnBanus:
® COOTBETCTBHUE COJCPIKAHUS 3asBICHHON TeMe, OTCYTCTBHE B TEKCTE OTCTYIICHUH OT TeMbl — 1
Oam;
®  COOTBETCTBHE IIENISIM U 3aj][a4aM JUCIUIUTMHBI — | Oam;
® KOPPEKTHOE M3JIOKEHUE CMBICIIA OCHOBHBIX HAYIHBIX HJIEH, X TEOPETHYECKOE 0O0CHOBAHHE U
oOBsicHeHHE — 2 6ala;
®  JIOTUYHOCTH M MOCJEI0BaTEeIbHOCTh B U3JIOKEHUH MaTepuana — 1 0am;
®  CIOCOOHOCTH K paboTe ¢ TUTepaTypHBIMU UCTOYHHUKaMU, THTepHeT-pecypcaMu, CIIpaBOYHOMN U
SHIUKJIONEANYECKON TuTepaTypoit — 1 6am;
e 00BEM HCCIENOBAHHOM JIUTEPATYPhI B IPYTUX UCTOUHUKOB HH(pOpManuu — 1 6ar;
®  CrIOCOOHOCTH K aHaJIM3y U 00001eHnI0 HH(HOPMAIIMOHHOTO MaTepuala, CTENeHb MOJHOTHI 0030pa
COCTOsIHUS Boripoca — 1 Gai;
®  yYMCHHE W3BJIEKaTh HHPOPMAIIHIO, COOTBETCTBYIOIIYIO TIOCTABICHHOM IEJIH, U TIepepaclpeiesaTh
uHpopmaruio — 1 Gam;
® MPaBMWIBHOCTH OPOPMIIEHHUS (COOTBETCTBHE CTAaHAAPTY, CTPYKTYpHAs YIOPSAJOYEHHOCTh, CChUIKH,
IIUTAThI, TAOJIMIIBI ¥ T.J1.) — 1 OaJ.
3. TlomroroBka u BHICTYIUIEHHE C YCTHOM MPE3CHTAIMEH 10 MaTepuaiaMm pedepara.
e Bpewms npesenranuu — 10-15 MunyT.
e OO0s13aTeHbHO OTPaXKEHHE OCHOBHBIX JTAHHBIX, U3JI0KEHHBIX B pedepare.
4. Tlpomenypa OICHKU: BBICTYIUICHUE C YCTHOW MPE3eHTAIMEH MaTepraioB pedepara C ImoCcaeIyOIIM
IPYMIOBBIM 00CYX/IEHUEM.
Kpurepuu onienuBanus
® COOTBETCTBHE COJIEP KaHUA MTPE3EeHTAIMN MaTepuaiam pedepara - 2 6anna,
® KOPPEKTHOE U3JI0KEHHE CMBICIIa OCHOBHBIX HAyUHBIX UJEH, UX TEOpPETUYECKOe
000CHOBaHHE U 00BSICHEHHE — 2 0alIa;
® JIOTMYHOCTbH U MOCJIEIOBATEIHHOCT B U3JIOKCHUH MaTepuana — 2 6ana,
® CrIoCOOHOCTP K aHAIU3y U 0000IeHNI0 NHPOPMAIIMIOHHOTO MaTepraia, CTEICHb MTOJTHOTHI
0030pa coCTOsIHUS BoTIpoca — 2 Oana;
®  yMEHHE BU3YyaJbHO MPEACTABIATH HeoOXonumyro napopmManuro — 1 6am;
®  TPaBUIBLHOCTH O(OPMIICHHS (COOTBETCTBUE CTAHIAPTY, CTPYKTYpHAs YIOPSI0YEHHOCTD,
CCBUIKH, IIUTATHI, TAOIUITEI U T.71.) — | Gas.
HUroro: 20 6annos
bannbHbIe OLICHKH JT 3JIEMEHTOB KOHTPOJIS, yKa3aHHbIE B I1.11.1  BBICTABISIOTCS MOJHOCTBIO, €CITU
paboTa cliaHa B yCTaHOBIIECHHBIN cpok; 50% pelTuHra BbICTaBIIETCS IIPU HapyLUIEHUH cpoka. 3a Oosee
MO3/IHIOI0 C/Iavy 3aJaHui PEUTHHT He cTaBUTCA. J[Jis MOTy4YeHUsT OLEHKU «3a4TeHO0» HEOOXOAMMO
BBITIOJIHEHHE pEeHTHHTA HE MeHee 60 6aloB.

14.2. TpeOoBaHUA K OLIEHOYHBIM MaTEePHAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSI 1 HHBAJIN/I0B
Jns i ¢ OrpaHMYEHHBIMH  BO3MOXXHOCTSMH  370POBbS M WHBAJIUIOB TPEIYCMOTPEHBI
JIOTIOJTHUTENIbHBIE OLICHOYHBIC MaTepHallbl, IEpeueHb KOTOPHIX YKazaH B Tabnuie 14.
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Ta6m/1ua 14 — I[OHOJ'IHI/ITGJ'II)HBIC Marcpualibl OUCHUBAHUA JJId JIML C OTPaHUYCHHBIMU BO3MOXKHOCTIAMU
310pOBbA U MHBAJIN 0B

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

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

C HapylieHUsIMU
ciryxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
MpOBEpKa

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

3peHHs OIIPOC MO TEPMHUHAM (MHAMBHYaTbHO)
C napyuieHusMu Perienue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTpPOJIbHBIE Pa0OTHI, MUCbMEHHBIE  [IperMMyIIecTBEHHO AUCTAaHIIMOHHBIMH
JIBUTATEIbHOIO CaMOCTOSITENIbHBIE PA0OTHI, BOIIPOCHI K METOJIaMH
anmapara 3a4eTy
C orpanuuenusiMu 1o TecTsl, MUCbMEHHbBIE CAMOCTOSITEIbHbIE [Ipenmy1ecTBEHHO MTPOBEPKa
o01IeMeTMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METONIaMH UCXOS U3 COCTOSTHUS
MOKa3aHUAM KOHTpPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHl ~ 00YYarOILIErocss HA MOMEHT IPOBEPKU

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

JUis nmui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI M HMHBAJIUJIOB MPEAYCMaTPHBACTCS
JocTymnHas popMa nperocTaBIeHHs 3aJaHUi OLIEHOYHBIX CPEACTB, a UMEHHO:

- B IleyaTHoOM (opme;

- B Ile4aTHOU (hopMe ¢ YBEITMUYEHHBIM HIPUPTOM;

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCITYX;

- IIPEOCTABIICHUE 3aJaHMsI C CIIOJIB30BAaHUEM CYPONIEPEBOA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMU 3[10pOBbsl U MHBAJIMJaM YBEIMYUBAETCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. sl Takux OOYyYalolMXCsl MpPEayCcMaTpHUBaETCs
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
3710pOBbS U MHBAJIMJOB MO JUCLUIUIMHE MpPeAycMaTpUBaeT MpelocTaBleHue MHpopMaluu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM MX 370POBbS M BOCHPUATHS HH()OPMAIINN:

Jl1st 1M1 ¢ HAapyIeHUsIMM 3peHust:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B [1e4aTHON (hopMe yBEIMYEHHBIM IIPUPTOM.

Jlist ML ¢ HapyIeHUsIMH CJIyXa:

- B (hopMe IEKTPOHHOI'O TOKYMEHTA;

- 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
IpoIeIypa OLIEHUBAHUS PE3yNbTaTOB 00yUEHHsI MOKET IPOBOJUTHCS B HECKOJIBKO ATAIOB.
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