MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
Buosorua

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 28.03.01 HaHOTeXHO/IOrMM 1 MUKPOCUCTEMHAasi TEXHHUKA
HanpaenenHocts (mpodub): HaHOTeXHOIOTMH B 31eKTPOHUKe U MUKPOCHUCTEMHOM TeXHUKe

dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: @3, Kadeapa pusuueckou 3/1eKTPOHUKH

Kypc: 3

Cemectp: 5

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 Bcero ayquTOpHbIX 3aHATUI 36 36 4yacoB
4 W3 HUX B UHTepaKTUBHOU (opme 6 6 4yacoB
5 CamocrosiTesibHasi paboTa 36 36 4acoB
6 Bcero (6e3 3x3ameHa) 72 72 4yacoB
7 OO6asi Tpy0eMKOCThb 72 72 4acoB
2.0 2.0 3.E

3aueT: 5 cemecCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nportokonn Ne 48 ot « 16 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 28.03.01 HaHOTexXHOMOTMM U MUKPOCHCTeMHasi TeXHHKa, yTBepkaeHHoro 2015-03-06

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

nipodeccop kad. POTOM Kapramies A. T.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

O] TposH I1. E.
OKCIePThI:

notieHT Kadheapa POTOM Hecwmenosa H. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
dopmMupoBaHMe  TpejcTaB/ieHWd 0  ¢dyHAAMeHTaJbHbIX  TPUHLUIAX  CTPOEHUs U
(YHKLIMOHMPOBaHUS OMOJIOTHYECKUX CUCTEM Ha MOJIEKY/ISIPHOM, KJIETOYHOM, BUJJOBOM U JKOJIOTHYECKOM
YPOBHSIX

1.2, 3agauu AUCHMILIMHBI
— V3yyeHue K/IETOUHOTO CTPOeHHsi, 0COOEHHOCTel CTpoeHHs M (DYHKLWN TKaHeld, OpraHoB U
1[€/IOCTHBIX OMOCHCTEM.
— U3yueHue knaccuduKaiiuy >KUBOTHOTO MUPa U 3BOTIOLUM.

2. Mecro pucuuninssl B crpykrype OITIOII
HuctyrnmiHa «buonorusi» (B1.5.12) otHocuTcs K 610Ky 1 (6a3oBasi uacts).
[TpepiiecTByrOIMMH  AUCLMIVIMHAMY,  (DOPMHUPYIOLMMM  HaudajbHble 3HAaHUS, SIBISIOTCA
ciefyroLe JUCHUTUIMHBL: Pu3nKa, XUMusi, JKOJIOTUS.
[TocnepyromymMy AUCLIATIZIMHAMU SIBJISIIOTCS: be30racHOCTh XuU3He eI TeIbHOCTH.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHMe C/IeAYIOLMX KOMIIeTeHLWI:

— OIIK-1 cnoco6HOCTBIO MPe/ICTaB/IATh aZleKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI HayuHYIO
KapTHHY MHpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWM, 3aKOHOB M METO/JOB eCTeCTBEHHbIX HayK U
MaTeMaTuKU;

— OIIK-2 crioco6HOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYIITHOCTh MPO00JieM, BO3HUKAFOIINX
B XOZle MpodeCcCUOHANbHOW [esiTeIbHOCTH, TNPYB/EKaTh [/l UX pelleHHs COOTBETCTBYHOIIMNA (PU3MKO-
MaTeMaTUJeCKHH arrapar;

B pe3synbraTte usyueHus JUCLIAIUIMHBI CTYEHT JO/DKeH:

— 3HaTh 3akoHbl (PYHKLMOHUPOBAHHs >KUBBIX CHUCTeM, K/IAaCCU(PUKALMI0 U 3BOJIOLUIO
buocucrem

— ymertb [IprMeHsATh 3HaHUS OMO/IOrMUeCKUX 3aKOHOB [IJ1s1 PellleHUs] IpaKTUUeCcKUX 3a/jau.

— BajeTh HaBblKaMH MpaKTUYeCKOTO TIPUMeHEeHUsl 3aKOHOB OHoorvu, 0a30BbIMU 3HAHUSMU
(yHlaMeHTaNbHBIX paszenoB bronoruu B 00beMe, HeOOXOAWMOM [i/1s1 0CBOEeHUs1 OMOIOTMUeCKUX 3aKOHOB

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaBysgeT 2.0 3aueTHbIX €JUHMIIBI W TIpeJCTaB/ieHa B
Tabmumie 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM /eATeIbHOCTH Bcero uacos CemecTpsl
5 cemecTtp
AynutopHblie 3aHSTHS (BCEro) 36 36
Jlekiun 18 18
[TpakTryeckue 3aHSITHS 18 18
M3 HUX B MHTepaKTUBHOU (popme 6 6
CamocrosiTenbHasi paboTa (Bcero) 36 36
[TpopaboTKa JIeKIMOHHOTO MaTeprasa 16 16
[ToaroroBka K IpakTUUeCKUM 3aHATHSAM, CeMUHapaM 20 20
Bcero (6e3 sk3ameHa) 72 72
OO0111as1 TPYJ0EMKOCTh Yac 72 72
3aueTtHble Eqvnnipbl TpygoeMKoCTH 2.0 2.0
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5. Copepxanue AUCIUILIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM TPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI M BUBI 3aHITUN

= e
= 8
= 2, - T
s 8 8 | 8§ £s
= | g | E | 8% :
HasBanus pa3zenoB JUCLIUIIIMHBI E 5 5 o @ % £
g ¢ & g it
=~ o O 8 % %
2 3 he & 2
2 | 2
= O
1 KiieTouHbIi ypoBeHb OpraHU3alviy )KUBOU 4 8 20 32 OIIK-1, OIIK-2
MaTepuu
2 Pacrenust 6 10 22 OIIK-1, OIIK-2
3 JKUBOTHBIE 8 4 6 18 OIlK-1
Ntoro 18 18 36 72

5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHye pasziesioB AUCLUIUIMH (T10 JIeKIUsIM) TIpHBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3esioB JUCLUTIIVH (TI0 JIEKIUSIM)

. <]
g s
: s £
CopepykaHue paszesioB JUCLUITIMHBI 110 = > O
Haspanus pasjesnos ACP pasa AR 57 o &
JIEKLIUSIM g g g
S8 g =
=Y o 2
= S
5 cemecCTp
1 KnetouHslif ypoBeHb opranm3anuu | 1. MHoroobpasue >XMBBIX OPraHHU3MOB. 2. 4 OIlK-1
JKABOW MaTepuu Buonorrnueckue npru3HaKy KUBbIX
cucrteMm. 3. CTpoeHUe KJ/IeTKU. 4.
HyknenHoBble KUCIOTHL. 5. MexaHU3Mbl
riepeHoca SHepruv B OUOCTPyKTypax.
Nroro 4
2 Pactenus 1. CTpoenue pacTeHU. 2. DBOITIOLMS 6 OIIK-2
pacteHuili. 3. @oTocuHTe3 pacTeHus. 4.
Beicive pacteHust
Nroro
3 JKuBOTHBIE 1. 3oosorust 6eCro3BOHOYHBIX 8 OIIK-1
JKABOTHBIX. 2. 300/10TMs1 T03BOHOYHBIX
JKABOTHBIX.
Nroro 8
Wroro 3a cemecTp 18

5.3. Pa3genbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYIMMHI)
4 o0ecrnieurBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA
Paszesnbl JUCLIATIIMHBI U MEXXAUCLUTUIMHAPHBIE CBSI3U C 00eCreurBaromyMu (TpeabIAyLIUMU) 1
obecrieuriBaeMbIMH (TTOC/IAYIOIIMMU ) JUCLIMTIIMHAMM TIPeCTaB-/IeHbI B Tab/uiie 5.3.
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Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3zenoB AaHHOW JUCLIMTIIMHBI, [1/151
KOTOPBIX HEOOX0IUMO H3yueHue
HavmMmenosauue JUCLATIIMH 06eCHqu/IBa}OLuHX u OGQCHeI—H/IBaeMBIX
JVCLIATIIVH
1 2 3
[IpeniecTByroLIMEe JUCLUATITUHBI
1 ®usuka + + +
2 Xumus +
3 Oxonorus +
[Tocnepyroume AVCLUTIIVHGI
1 Be3omacHOCTb XU3HEAEeATETbHOCTH +

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, (HOPMHPYeMBbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUEHWU JUCLIUTIIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwie 5.4

Tabmuia 5. 4 — CoOTBeTCTBMe KOMIMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYeMBIX TIPU H3yueHUU
VICLIUTI/TUHBI
Buapl 3aHaTHI
x £
S S)
5 z S
= T =¥
= v =
T 0 ]
3] E " = ®
e = s 2 OpMBbI KOHTPOJIS
E < 5 5
3 = 2 =
2 2 S
> 3
z S
= =
O
OIIK-1 + + + 3awura otyeta, TecT
OIIK-2 + + + 3aiqura otyeta, TecT

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUH 00yUeHHs
TexXHONMOTUM WHTEPAKTUBHOTO OOyueHUsi MpU pa3HbIX (opMax 3aHATUN B Yacax IPUBEEHbI B

Tabmumie 6.1
Tabsuria 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hOpMax 3aHATHH B yacax

NHrepakTrBHbIE MTpakTUUeCckue | MIHTepakTHBH
MeTtoabl Bcero
3aHATUSA ble JIEKL[UU
5 cemecTtp
Pabora B KoMaH e 4 2
Nroro 3a cemectp: 4 2
Nroro 4 2

7. JTabopaTopHbIA MPAKTHKYM
He npegycmotpeno PYII

8. IlpakTHyeckue 3aHATUA
Copiep>xaHue MpakTHUeCKUX paboT npuBezieHo B Tabnuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
& Z E
3 = =
Z s 3
Ha3sanus paszesnos CopeprkaHye NpakTUYeCKUX 3aHATUN GES = = GE
=
S 8 =
2 ' O
= S
5 cemecTp
1 KiieTouHblii ypoBeHb opraHusauuu | KnetouHasi Teopusi, MOJIeKy/IsIpHOe 2 OIIK-2
JKABOW MaTepuu CTpOEeHMe, 3BOJIIOLINS
MonekynsipHble 1 K/I€TOUHBbIE MPOLIeCChI 6
B OrocucTeMax
Nroro 8
2 Pacrenus OBosoLys pacTeHnd. PoTOCHHTE3 6 OIIK-1
pacTeHusl.
Ntoro
3 JKvBOoTHBIE DU3HNOOTUS U IBOTIOLUS )KUBOTHBIX 4 OITK-1
Ntoro
Wroro 3a cemecTp 18

9. CamocrosiTesibHast paboTa
Buzibl camocTosiTesbHOM paboThl, TPYA0EMKOCTh 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/|CTaB/IeHb! B
tabmure 9.1.
Tabnuua 9.1 - Busibl camocTosITeIbHON paboThl, TPY0eMKOCTb U (popMHUpyeMble KOMITeTEHL[UU

Bunbl camocTosTensHOM

®dopMbI KOHTpOII
paboThI P P

Haspanust pa3nenoB

TpyzoeMKoCTb
dopmupyeMble
KOMIIeTEeHL[UU

5 cemecTp

—_
(e}

1 KnetouHslii ypoBeHb [ToaroroBka K OIIK-2, |3awura otueta, TecT
OpraHu3aLiM >XUBOU TpaKTU4Ye CKUM 3aHATUSM, OIIK-1
MaTepuu ceMHHapam

[TpopaboTKa eKIIMOHHOTO 9
Marepuana

ITpopaboTKa JIeKIIMOHHOTO 1
Marepuasa

Htoro 20

2 PacreHust ITogroroBka K 6 OIIK-1, |3amura otueta, TecT
MPAKTUYECKUM 3aHATUIM, OIlIK-2
ceMHHapam

[TpopaboTKa /IeKLIMOHHOTO 4
marepuasa

Htoro 10

3 JKuBOTHBIE [ToaroroBka K 4 | OIIK-1 3awumra otuera, Tect
TpakTUYye CKUM 3aHATUSM,
CceMUHapam
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ITpopaboTKa JIeKIMOHHOTO 2
Marepuasna
Utoro 6
Wroro 3a cemecTp 36
Ntoro 36
10. KypcoBas padora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. BanbHbIE OLleHKH /11 3/IEMEHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basbHbIe OLIEHKU [/l 37IeMEeHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThI yueOHOMH Oasut 3a Iepuop Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuop,
JlesiTe/IbHOCTU Mexay 2KT u Ha cemecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
5 cemecTp
3amumra otuera 24 24 26 74
Tect 8 10 8 26
Ntoro Makcumym 3a 32 34 34 100
TIepUoz,
Hapacraroiym utorom 32 66 100 100
11.2. ITepecuet 0a/I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
banel Ha jaTy KOHTPOIBHOM TOUKH Onenka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcHMMabHOW CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMabHOM CyMMBbI OasiioB Ha fgaty KT 2

11.3. ITepecueT cymMmMbI 6a/1/10B B TPAAMIUOHHYI0 U MEe)XAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije

11.3.
Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,
Ouenka (I'OC) YUWTBIBAeT yCMeLIHO CaHHbIN Ouenka (ECTS)
3K3aMeH
5 (0T/IMYHO) (3aUTEHO) 90 - 100 A (oTruHO)
85-89 B (oueHb x0poi110)
4 (xopo1o) (3a4TeHo) 75 -84 C (xopo1o)
70 - 74 D( )
OBJIETBOPUTE/TLHO
3¢ Y ) 65 - 69 Y P
OBJIETBOPUTENBHO) (3a4TEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (HeyOBNIETBOPHTEILHO) (He Hwxke 60 6anoB F (HeynoBneTBOpUTENIBLHO)
3aUTEeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. Buonorus: YuebHoe mocobue / KaprameB A. I. - 2014. 165 c. [OnekTpoHHbIH pecypc] -
Pexxum goctyna: https://edu.tusur.ru/publications/3752, nara obpamenus: 31.01.2017.

12.2. lono/siHuTe/IbHAA IUTeparypa
1. Buosnorus: 1 Tom / [.Teiinop, H.I'pun, ¥Y.CtayT. M.: Mup, 2007. T.1- 454 c. Buonorus: 2 Tom /
[.Tewnop, H.I'pun, ¥.CrayT. M.: Mup, 2007. T.2 — 436 c. buonorus: 3 tom / [I.Tetinop, H.I'pun, ¥.CrayT.
M.: Mup, 2007. T. 3 — 451 c. (Hanmuue B 6ubamoreke TYCYP - 10 3K3.)
2. buonorus A. I. KapramieB Yue6Hoe nmocobue. TYCYP, 2000, 150 c. (Hanuuue B 6ubnuoreke
TYCYP - 15 3k3.)

12.3 YuebHo-MeTOogMUEeCKHE T0CO0HS

12.3.1. Obsa3aTenbHBbIE YUeOHO-MeTOHYECKHe MoCco0ust
1. buosnorusa: CemuHapckue 3aHsAtvdsg / KypaHo b. [I., Muuuna M. B. - 2012. 23 c.
[DnekTponHbIii pecypc] - Pexkxum poctyma: https://edu.tusur.ru/publications/1455, mara obGpateHus:
31.01.2017.
2. bBuonorus: YuebHO-MeToquUecKoe IM0ocoOHe IO OpraHW3al[id CaMOCTOSITeTbHON paboThI
ctygeHToB / MunuHa M. B. - 2012. 16 c. [OnekTpoHHbli pecypc] - Pexum pgocrtyma:
https://edu.tusur.ru/publications/1787, mara obpamenus: 31.01.2017.

12.3.2 YyeGHO-MeTOAMYeCKHE I0CO0US /IS JTUL] C OTPAaHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA

YuebHO-MeTOANYeCKHe MaTepHasbl [jisi CAaMOCTOSTeNIbHOW M ayUTOPHOM paboThl 00yUaroI[uXcst
U3 YMC/Ia WUHBAIWZOB TPEeAOCTaB/SIOTCS B (popMax, a/laliTUPOBAHHBIX K OTPaHUUEHHSIM KX 3710pOBbSl U
BOCTIpUATUS MHOPMaLIMK.

J1s UL ¢ HapyIIeHUsIMM 3peHMA:

— B (hopMe 3/1eKTPOHHOTI'O JOKYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ULy ¢ HApyIIeHUsIMM C/TyXa:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO anmnapara:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B TeuaTHoi (opme.

12.4. Ba3bl JaHHBIX, HH(OPMALHOHHO-CIPABOYHbIE, IOMCKOBbIE CHCTeMbI U Tpedyemoe
NMporpaMMHoe obecrieueHue
1. Ba3el [aHHBIX, HMH(OPMAIMOHHO-CIIPABOYHbIE, TIOUCKOBbIE CHCTeMbI U  Tpebyemoe
nporpamMMHOe obecrieueHre
2. He npenycMoTpeHsl

13. MaTepua/ibHO-TeXHHYECKOe ofecrneyeHUe AUCIUILTHHBI
13.1. O61ue TpedoOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTrepuaibHO-TEXHHUECKOe 00ecrieueHUe /Jisi IEKIMOHHBIX 3aHATUHH
[nst ipoBe/leHrsl 3aHSATUM JIEKLJMOHHOTO THIIA, PYIIOBBIX U UHAWBUAYATbHBIX KOHCY/IbTALUM,
TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHON aTTeCTallud MUCTIONb3yeTcss yueOHas ayiuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MeCT He MeHee 22-24, obopyoBaHHas JOCKOU 1 CTaHAApTHOHN yuebHOM Mebenbio. MiMeroTcst
Har/IsiZiHbIe TIOCOOUS B BU/ie TIPe3eHTall|H 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBIL.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /il NPaKTHYeCKHX 3aHATHI
CocraB obopyznoBanust: YueOHasi Mebesb; Jlocka MarHUTHO-MapkepHasi -1iuT.; KommyTarop D-
Link Switch 24 port - lmrt.; Komnbtoteps! kiacca He Hike [I9BM INTEL Celeron D336 2.8I'T. -14
mt. Vicronb3yeTcs JIMIeH3UOHHOe MporpaMMHOe obecrieueHue, TakeThl Bepcueli He Hibke: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Vmeercs momeleHus1 [l XpaHeHWs] U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
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yueOGHOT0 0060pY/IOBAHUSI.

13.1.3. Marepua/ibHO-TeXHHYECKOe obecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Insi camocTosATe/IbHOM pabOThI MCIONb3yeTcsl y4yeOHas ayauTopuisi (KOMITBIOTEpPHBIM Kiacc),
pacniosioxkeHHas 1o azpecy 634050, r. Tomck, nip. JlenuHa, 40, 2 stax, ayz. 233. CoctaB 000pyz0BaHus:
yueOHast Mebenb; KommbloTephl kKiacca He Hwke [IDBM INTEL Celerom D336 2.8[Tu. - 5 mr;
KOMMbIOTephl  TofkmtoueHbl K ceth MHTEPHET w  obecneuuBarOT AOCTYNT B 3/€KTPOHHYIO
nH(opMaLMOHHO-00pa30oBaTe/IbHYI0 CpeJly YHUBEpCUTeTa.

13.2. MarepuaibHO-TEXHHYECKOe o0ecnedyeHne JUCIMITIMHBI /i/Is1 JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3/{0POBbS

OcBoenue qucHUIIIMHBI ujamu ¢ OB3 oCylecTBIsS€TCS C UCIIOB30BaHUEM CPeJICTB 00yJeHus
00I11ero U CrelyaabHOTO0 Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyLIeHUSIMH CJIyXa TIPeAyCMOTPEHO WCIOIb30BaHHe
3BYKOYCH/IMBAlOLLleld anmaparypbl, MYJbTUMEAUNHBIX CPeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaul yueOHoOH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsIMHU CJTyXa,
MOOW/IbHOM CHCTeMbl OOy4eHWs [jiss CTYJEHTOB C WHBaIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ayMTOPHs, B KOTOPOW 0O0y4arOTCs CTYZeHThbl C HapylleHHeM ciiyxa, 0bopymoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ayJJMOTEXHUKOW, BUAEOTEeXHWKOW, S7IeKTPOHHOW [OCKOW, MY/JIbTUMEeOUNHOMN
CUCTEMOH.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/Ib30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JI0OCKe WU CJlaliZia Ha SKpaHe) NPy TOMOLLY BH/le0yBe/TnunTesiel /sl y/laJieHHOTO TTPOCMOTpa.

[Tpu oOyyeHHH CTYIEHTOB C HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbHOTO amnmapara HCIOIb3yHTCs
anbTepHaTHMBHbIE YCTPOMCTBA BBOJA UH(OpMAaLMd U [pyryde TexXHUYecKUe Cpe[CTBa IpueMa/repeauu
yueOHOUM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYAE€HTOB C HapyLIeHWSMU OTOPHO-ABUraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBAIJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEACTB M METOANUYECKHE PeKOMeH/al[uH
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUsl, WCIOJb3yeMble [Jis OLIeHKU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKyIIlel, TIPOMe>KyTOUHOM aTTeCTal[|H 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOXKEHUH K paboueil TporpaMMe.

14.2 Tpe6oBaHus K (pOHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OrPaHHYeHHBIMH BO3MO)KHOCTAMH
310pPOBbA
[ CTy#eHTOB C WHBAIMJHOCTBIO TIPeAYCMOTPEHBI JOTIOTHUTE/bHbIe OlLIeHOYHbIe CpeJCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tabsmia 14 — JlonosTHUTE/IbHBIE CPEACTBA OIeHMBAHUS /Il CTYIEHTOB C HHBA/IMAHOCTHIO

Bu/ibl IOTIO/THATE/TBHBIX OL[@HOUHBIX
CpeJiCTB

@DopMbI KOHTPOJIS U OLIeHKH

Kareropuu cTyieHTOB
DU CTYA pe3y/bTaToB 00yueHuUst

TecTbl, MTUCbMEHHBIE CAMOCTOSATE/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJTbHBIE PAOOTHI

C HapylieHusIMu
ciyxa

[TpeuMyIiieCTBEHHO MTMChbMeHHast
TIpoBepKa

C HapyluieHus MU
3peHust

CobecesjoBaHue TI0 BOTIPOCAaM K 3a4eTy,
OTIPOC T10 TePMHUHAM

[IpeuMmyilieCTBEHHO yCTHasi MpOBepKa
(MHAUBUAYATBHO)

C HapyLieHusIMu
OTIOpHO-
JIBUTaTeIbHOTO
amnmapara

PellieHue JUCTaHL[MOHHBIX TE€CTOB,
KOHTPOJIbHBIE pabOThI, MMCbMEHHbIe
CaMoCTOsiTe/IbHbIe paboThI, BOMIPOCHI K
3aueTy

[TpenMyI1ieCTBEHHO AUCTAHLIMOHHBIMA
MeTo/laMU

C orpaHuyeHUsIMU 110
o01eMe I UHCKUM
NOKa3aHUsIM

TecCTbl, NTMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOoThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/laMU, UCXOZs U3 COCTOSIHUS
o0yuarolrierocsi Ha MOMEHT TPOBEPKHU
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14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMH 3/10POBbSI

Ons crynentoB ¢ OB3 mipenycMmarpuBaeTcss AOCTyrnHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B IeyaTHOU (hopme;

- B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- MeTO/IOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- rpe/JoCTaB/IeHre 3a[jaHusl C UCII0J/Ib30BaHUEM Cyp/oTiepeBo/a.

CTygeHTaM C MHBA/JUAHOCTBIO YBE/JMUMBAETCS BpeMsi Ha TMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOMPOCHL. [1s1 TaKuX CTy[eHTOB TpeJyCcMaTpUBaeTCsl AOCTyMHas opMma MpefoCTaB/ieHUs] OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Habop OTBETOB C UCIO/Ib30BaHKEM YCJ/IYT aCCUCTEHTa;

- Tipe/iCTaB/ieHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsSI Pe3y/bTAaTOB O0yUeHWs MHBAHM/OB IO AWCLUIUIMHE TpeJyCMaTpUBAeT
nipefiocTaB/ieHre uHGopMalvy B hopmax, aJlaliTUPOBaHHBIX K OTPaHUUYEHUsIM WX 3[J0POBbsI U BOCTIPUSITUS
VMH(pOopMaLu:

Jins ULy ¢ HapylIeHUsIMHM 3peHHUs:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

Ji7isi Iu1y ¢ HapyLIeHUusIMM cjIyxa:

- B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

- B TeuatHoi (opme.

Ji7isi Iu1y ¢ HapyLIeHUsIMM ONOPHO-ABUraTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /17151 00YUArOIUXCST C UHBAIMAHOCTBIO TPOLe/lypa OLleHWBaHUs Pe3y/ibTaToB
00yueHHsT MO>KEeT TIPOBOJJUTHCS] B HECKOJTBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/ OHEHOYHBIX CPEACTB I10 YUEBHOU AJNCHUITIIMHE
Buosorua

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (creruanbHOCTh): 28.03.01 HaHOTeXHO/IOrMM U MUKPOCHCTEMHAasi TEXHHKA
HanpasnenHocts (ripo¢uib): HaHOTeXHO/I0rHH B 3/IEKTPOHUKE U MUKPOCHCTEMHOM TeXHUKe

dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: @3, Kadeapa pusudeckoi 3/1eKTpOHUKH

Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— npodeccop kKadh. POTOM KapraiueB A. I.

3auet: 5 cemecCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO HomkeH 3HaTh 3aKOHBI
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO (YHKIIMOHUPOBAHUS XKUBBIX CUCTEM,
KapTHMHY MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX K/IaCCU(UKALMIO U SBOTIOLIUI0 OMOCHUCTEM;
TIOJIOXKEHUM, 3aKOHOB U MeTO/IOB eCTeCTBeHHbIX | [lo/mkeH ymeTs [IpuMeHsITh 3HaHUS
HayK U MaTeMaTUKU Ouo/IoruueCcKUxX 3aKOHOB ZIJISl pellieHust

MIPaKTUYeCKMX 3a/1au.;

HomkeH Bnagets HaBbikamu
MIPAaKTUYeCKOro TIPUMEHEHHsT 3aKOHOB
61osoruu, 6a30BLIMU 3HAHUSIMUA
byHIaMeHTa/IbHBIX pa3zie/ioB OMO/IOTHH B
obBbeme, He0OXOIUMOM /1S OCBOEHHUS
010JIOrMYeCKIX 3aKOHOB;

OIIK-2 CITOCOOHOCTBIO BBISIBIISATH
eCTeCTBEHHOHAYUHYIO CYI{HOCTh I1pobieMm,
BO3HMKAIOIMX B X0/e MpogeCcCHOHaTbHOU
JlesITe/IbHOCTH, NIPUB/IeKaTh JI/Is1 UX pelleHUs
COOTBETCTBYIOLIMN (PM3MKO-MaTeMaTuieCKUn
amrapar

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KPUTEPUH
OtmyHo (BeicOoKuH | ObnazmaeT dhaktrueckumu | ObaaeT fuarna3oHOM KonTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMM B TIpe/iesiax TpeOyeMbIX /JIs1 Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM
Xoportio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TIpOLIeCChl, 00IIMe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHHe 3a/1au B
TIOHATHS B Tpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu orpeZie/IeHHBIX TIP00JIeM B | IPUCTIOCabIMBaeT CBOe
obsacTu UccieOBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnosnetBopuTenbH | ObnazaeT 6a30BbIMU OO6saiaeT 0CHOBHBIMU PaboraeT npu rpsiMomM
0 (TTIOpOTOoBbIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 7151 BBITIOJTHEHHST TIPOCTBIX
3ajay

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennua OIIK-1
OTIIK-1: criocoOHOCTBIO TIPEACTaB/IsATh a/leKBAaTHYI0 COBPEMEHHOMY YDOBHIO 3HaHWN HayuHYIO
KapTMHY MUpa Ha OCHOBe 3HaHHS OCHOBHBIX I0JIOKEHWM, 3aKOHOB U METO/I0B eCTeCTBEHHbIX HayK U
MaTeMaTHKU.
st popmMHUpoBaHUsl KOMITETEHL[UM HEOOXOAUMO OCYIL|eCTBUTh Psifi 3TanoB. DTamnbl JOPMUPOBaHUS
KOMITeTEHL|MM, TpUMeHsieMble /Ui 3TOr0 BHJbl 3aHATUA U HCIIOJb3yeMble CpeACTBa OLeHWUBAHMS
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Tpe/icTaB/eHbl B Tabsurie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 3 — Orarbl

TIPUMEHSITh 3HAHUS B
obsacT GMOJIOTHY ISt
OCBOEHHs
ob1ienpodeccuoHaIbHBIX
JUCLIWTUTAH U PeIleHust
ripoecCrOHaTbHBIX
3a71au.

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue OcHoBbI MOeKynsipHOM | icnonb3oBathb HaBbikamu
3TaroB Oronoruu, OCHOBHbIE TeopeTHYeCcKue 3HaHUs Orio/0rnyeCcKux

3aKOHBI 3BOJTFOL[UN 1py 00BSICHEHUH VCC/1eJ0BaHNAN
eCTeCTBeHHOI0 MMpa, pesyJbTaToB
3aKOHBI OMOIOTUH 5KCIepUMEeHTOB,

Bunpbl 3aHATHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
JIeKLUY;

* [IpakTrueckue
3aHATUS;

* Jlekuuuy;

* CamocrodTenbHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHUS;
* NHTrepakTuBHbIE
JIeKLIUY;

* [IpakTuueckue
3aHATHUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* lHTepakTUBHEBIE
TIpaKkThYeCKue 3aHsATHUS;
* CamocTrosTe/bHas
paborta;

Wcnons3yemblie e Tecr; » Tecr; * 3auer;
CpeacTBa * 3auerT; * 3aueT;
OLIeHUBaHUs

dopMyIMpOBKa MoOKasaTesel U KPUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmurie 4.
Tabsuria 4 — TToka3aTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb Y™meTb Bnagets
OTtmnuHO * Css3u Mexay * CB00OOAHO TIPUMEHATh | * MeXXIUCIUIUTMHAPHOM

(BBICOKMI YPOBEHb)

Pa3/IMYHbIMU
610/I0rYe CKUMHU
noHATHsAMHU; CI1I0CcO0bI 1
pe3y/bTaThl
VICITO/Ib30BaHUs
Pa3TMUHBIX

OuroI0rnue CKUX
MOZIeIel;
MaremaTtuueckoe
obocHOBaHHe BbIOOpa
METO/Ia U TI/IaHa PeIeHust
3a/IauM. ;

MeTO/IbI pellieHus 3a/1au B
HEe3HAKOMBIX CUTYyalUsIX;
MaremaTuyecku
BbIpakaTh U
apryMeHTHPOBaHHO
JI0Ka3bIBaThb MOJIOXKEHHUS
nipeagMeTHOM obmacTu
3HAHUA. ;

KOMaH 101; Pa3HbIMH
criocobamu
Tpe/iCTaB/IeHUsT
Ouosoruue ckoi
vHopmMaLru B
rpadguyeckou u
MaTeMaTuueckoit popme;

Xopotiio (6a30BbIii
YPOBEHD)

e Cpsa3u Mexay
pa3/IMYHbIMU
O6uoI0rue CKUMH
noHsTusiMu; IMeThb
ripe/icTaB/ieHHe O
O10/IOrYe CKHUX
MOZIesiX;

* CaMOCTOAITe/IbHO
10J0MpaTh U TOTOBUTH
JUIS1 9KCITIEPUMEHTa
HeobxoauMoe
obopyoBaHue;
[IpyumMeHSITE METOABI
pellieHus 3a/iau B

* Kpurnueckum
OCMBIC/IMBaHUEM
TMOJTyYeHHbIX 3HAHWUM;
PaznuunbiMu
cutyauysimu (pabora B
MeXXUCIUTITMHAPHOM
KoMaH/ie); Pa3HbIMU
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AprymeHTHpOBaThL BHIOOD
MeTOo/la pellleHus 3a/1auy;

CocTaBigaTh I/1aH
pelleHus 3a/auy;
I'padruecku

WJIJTKOCTPUPOBATL 3a4d4y,;

He3HAKOMBIX CUTYarUsX.
KoppekTHO BbIpaXkaTh U
apryMeHTHUPOBAHHO
000CHOBBIBATh

TI0JIO’KEeHUSI TIPeIMeTHOM

obmacty ;

criocobamu

Tpe/iCTaB/IeHUst
OuosIoruyeckoi
vHopMaLuu. ;

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

* Ornpepnenenus
OCHOBHBIX TIOHSITHI;
OcHoBHBIE
Ouonornyeckre GakThl,
naeu; buonornueckue
00bekTel; OCHOBHBIE
MeTO/IbI pellleHusI
TUTIOBBIX 3a/la4 U yMeThb
VX TIPUMEeHSITh Ha
TIPAKTUKE;

» Paborath co
CIIPaBOYHOU
JIUTepaTypoMu;

Hcronb30BaTh prbOPEI;

IIpencraBnsaThb
pe3y/bTaThl CBOeH
paboThL. ;

* TepmuHonoruei
npeMeTHOM 00J1acTH
3HaHUS;
[IpepocraBnenueM
3HaHUS B
MaTemMaThueCKou

dbopme. ;

2.2 Komnerennua OITK-2

OTIIK-2: crocoOHOCTBIO BBISIBISATH €CTeCTBEHHOHAyUHYIO CYIHOCTH IPO0/IeM, BO3HHMKAIOIIUX B
xozie TipodeCCHOHANBHOM JesiTeTbHOCTH, TIPUBAEKaTh [/ MX pellleHHds COOTBEeTCTBYIOIIUM (DU3MKO-
MaTeMaTUueCKWH amrapar.

st bopMUpOBaHUsT KOMITeTEHLIMK HEO0OX0JUMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMITeTEHL|UM, TpUMeHsieMble /Ui 3TOr0 BHUJbl 3aHATUA U HCIIOJb3yeMble CpeACTBa OLeHWUBAHMS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabmuia 5 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

JKUBBIX CHUCTEM,
K/IaCCU(PUKALIMIO U
9BOJTFOL[HIO0 OMOCHCTEM.

JUTSL PelleHust
MpPaKTUYeCKUX 3a/ad.

6uosioruu, 6a30BLIMU
3HAHUSMU
byHjaMeHTalbHbIX
pa3zesioB 610/IOTHY B
oObeme, HeoOX0AUMOM
JJ1S OCBOEHUSI
OMOJ/IOTHUe CKUX OCHOB
9KOJIOTUU U
TIPHUPO/IOTIO/Ib30BaHKS

CocraB 3HaTb Y™meTb Bnagets
CopeprkaHue 3aKOHBI [IpuMeHATH 3HAHUSA HaBbikamu npakTueckoro
3TaroB (YHKLMOHVPOBaHUS O10/I0TMYeCKUX 3aKOHOB | [IPUMEHeHHsI 3aKOHOB

Bunpl 3aHATHI

* llHTepakTUBHbIE
NIpaKTUUeCKHe 3aHATHS;
* lHTepakTUBHBIE
JIeKLIUY;

* [IlpakTnueckue
3aHATUS;

* Jlekuuu;

* CamocTrosTe/bHas
pabora;

* NHTepakTvBHbIE
NIpaKTUYeCKHe 3aHATHUS;
* NHTepakTuBHbIE
JIeKLIUY;

* IlpakTuueckue
3aHATUS;

* Jlekuuu;

* CamocTosiTe/ibHas
pabora;

* VHTepaKTUBHbIE
TpaKTAUYe CKUe 3aHATHUS;
* CamocTosTenbHas
paborta;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

e Tect;
* 3auerT;

* Tect;
* 3aueT;

e 3auert;

dopMynMpoBKa MoKasaTesed U KpUTepHeB OL|eHWBAaHUS [JaHHOW KOMITeTEeHLIUU

Tabmuiie 6.

CornacoeaHa Ha noptane Ne 11941

rpUBeieHa

14



Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OmnuHO
(BBICOKMI YPOBEHb)

* Cpsi3u MeXIY
Pa3/TUYHBIMU
O10/IOrYe CKUMHU
MOJIEKY/IIPHBIMU
riporjeccamMu CriocobbI 1
pe3y/bTaThl
HICII0/Tb30BaHus
Pa3/INYHbIX

O10/IOrYe CKHUX
Mozieneu; ;

* MaremaTuuecku
BbIpa)kaTh U
apryMeHTHPOBaHHO
JIOKa3bIBaTh TIOIOXKEHHUST
ripegMeTHOM 0b6macTr
3HaHWUSI. ;

* MeXaucCLuIIMHapHOU
KOMaH/I01; Pa3HbIMu
cnocobamu
Tripe/iCTaB/IeHUsI
Ouosoruue ckom
vHopmMaLru B
rpaduueckou u
MaTeMaTuueckoit popme;

Xoporiio (6a30BbIit

* HmeTb npeacTaB/ieHHE

° HpI/IMEHHTb MeTObI

* Kpurtnueckum

YPOBEHD) 0 OMOoIOrMYeCKUX pellieHus 3a/ja4u B OCMBIC/IMBaHUEM
MoziesIsiX; HE3HAaKOMbIX CUTYyalMsIX. | TOJyUYeHHBIX 3HAHW;
AprymenTtrpoBatb BeiOOp | KoppekTHo BbhlpakaTb 1 | PasmuHbiMy
MeTo/ja pellleHUs 3a/jauy; | apryMeHTUPOBaHHO cutyauusiMu (pabora B
CocraB/ATh I/1aH 000CHOBBIBATh MEeXIUCLUTIIMHAPHOW
pelleHus 3a/jauy; ; TI0JI0)KeHUS MpeIMeTHOW | KoMaHze); Pa3HbiMu
o0/1acTy 3HAHUS. | criocobamu
Tpe/iCTaB/IeHUst
Oronoruueckoit
vH(opMaluy;
YnoBeTBOpUTebH | * (OCHOBHBIE » PaboraTh co * TepmuHOnOrMen
0 (TIOpOroBbIi buonoruueckue GakThl, CIpaBOYHOU rpeMeTHOU 00/1aCcTH
YPOBEHb) yjeu; buonornueckue JITepaTypowu; 3HaHUS,
00bekThl; OCHOBHBIE Vcnonb3oBats nipubopsl; | IIpegocrapneHveM
MeTO/IbI pelleHus [IpencraBniaTh 3HaHUS B
TUIIOBBIX 3a/jay ; pe3y/bTaThl CBOE MaTeMaTu4ecKou (opme;
paboTsl. ;

3 TunoBble KOHTPOJ/IbHBbIE 3aJaHUA
Ilis peany3aliiu BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE

3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBIKOB W (WJTH) OIbITa
JesiTeIbHOCTH, XapaKTepU3yHIIUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TMpOLlecce OCBOEHHs
oOpa3oBarelbHOM MPOTrpaMMBbI, B C/IeAYIOIIIEM COCTaBe.

3.1 TecToBble 3agaHus

— Tect 1. Kakue 0CHOBHbIE OPTaHOU/IbI PACTUTE/ILHBIX KIE€TOK MOXKHO HaO/THO/IATh TI0/l CBETOBBIM
MUKPOCKOTIOM? MeMmOpaHHble KOMITOHEHTHI I[UTOIIa3Mbl? HemMeMOpaHHbIe KOMITOHEHTHI I[UTOIIIa3Mbl?
CocraB knetouHoro sigpa? Tect 2. Ha30BUTe OCHOBHBbIE CBOWMCTBA LIUTOI/IAa3Mbl KaK >KUBOM CUCTEMBbI?
@yHKUMsA Bakyond. [IporomiacT v LUK/I03. XJIOPOMJIACThl, XpoMoruiactel. Tect 3 Othenbl Tena y
HaceKoMbIX? KOHeUHOCTH y u1eHUCTOHOIuX [10KpOBBI Teno wieHMCToHOrux HepBHas crcremMa U oprasbl
YyBCTB Y HaceKOMbIX. OpraHoB [bIXaHUsl y HaceKoMmbIxX. Tect 5 OcobeHHOCTH cTpoeHUs PbIO? Koxka u
Hapy’KHbIe TTIOKPOBBI KOCTUCTBIX PbIO. JlbIXaTenbHasi CUCTeMa KOCTUCTBIX PbIO U XpsiilieBbix. OTCyTCTBHE
CIMpAbHOTO KJaraHa y KOCTUCTBIX pbI0. OpraHbl BbIJeNeHUs W Pa3MHOXEHUs KOCTHCTBIX PbIO.
[TnaBarenbHbBIN My3bIPh €0 TUIPOCTaTHUeCKask (QYHKLIUSL.

3.2 3auéT
— Ha3zoBuTe OCHOBHbIe CBOMCTBA >XMBBIX CHCTEM W MX OTIWUMS OT HEXUBOW Marepuu. 2.
Ha3oBute ypoBHM OpraHu3alu >KMBou Martepuu 3. ONUILINTe OCHOBHBIE 3Tallbl XUMHAYECKOU 3BOJTIOLWY,
KOTOpble TIpUBEIM K BO3HMKHOBeHMIO >Ku3HM 4. I[louemy TiepBbie >KUBbIe OpPraHU3Mbl ObLIH
retepoTpopHBIMM U aHa3pOOHBIMH? 5. KakoBbl COBpeMeHHbIe TIPe[CTaB/leHUsT O BO3HUKHOBEHHUU
(dhotocunTese? 6. Kakyro posib chirpasia KUCI0pojHasi atMocdepa B JajabHelIlel 3BOMIOLUN KU3HU? 7.
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V3m0xuTe COBpeMeHHbIe Ipe/CTaB/leHus] O NMPOUCXOXKeHUM MHOIOK/IeTOUHBIX OpraHu3MoB. 8. Kakosa
pOJIb AUIVIOMZHOCTHU U IIOJIOBOTO Iporecca B 3BoyoLuu? 9. Ha3oBuTe OCHOBHBIE 3BOJIIOLIMOHHbIE
V3MeHeHUs B apXeMCKOW U TTpoTepo30uckon 3pax. 10. Ha3oBuTe 0CHOBHBIE 3BOJTIOLIMOHHBIE U3MEHEHUS B
naneo3oickor spe. 11. K kakoMmy nepuosy OTHOCHTCSI MOSIBJIEHWe TepBbIX Ha3eMHbIX pacTeHui? 12.
Haiite ompezenenue nunuzaMm. Ha3oBuTe (yHKUMKA JUMUAA0B B KieTke. 13.[]aliTe XapaKTepUCTUKY
ripotieccy pernnukauyu Mmonekyabl [JJHK. HazoBurte pyHkimm perivkaiyu. 14.CtpoeHue mosekysisl PHK.
HasoBute Tunbsl PHK u o6bscanTe nx ¢yHkmu. 15.Ctpoenne mosnekynsl AT®. Pacckakute pUHLIAT
obpazoBanust AII® u AM®. Oyukimu ATD. 16. CTpoeHue 1ia3MaTHueckoit MeMOpaHbI U ee (PyHKI[HH.
17. Crpoenne uutomnasmel u ee ¢yHkuuu. 18. Ctpoenme u ¢yHKupm pubocom. 19. CrtpoeHue u
ouoxuMuueckre GyHKiuM armapara [ombmku. 20. Ctpoenue U (yHKIUK au3ocoM. 21. CTpoeHue u
¢byHKUMM MUTOXOHApUM. 22. CTpoeHure xjoporyiacToB. KakoBa posb X0pomnsiacToB B (hoTocuHTe3e? 23.
Kak mnpoucxogut miporiecc peneHuss KiaeTku? 24. OTauuuTesbHble 0COOEHHOCTH pacTeHW. 25.
’KusHenHble (opMbl opraHusMoB 26. YPOBHM OpraHu3alldd >KMBOW Marepuu 27. [lonynsiijMoHHbIe
0COOEHHOCTH YKUBOTHBIX OpraHu3moB 28. UTo npuBesio K CTaHOB/IEHHUIO TeTUIOKPOBHOCTH y NTHL? 29. B
yeM 3aKJTFOUalOTCSl TIPUCTIOCOOIeHUsT CKejleTa MTHL] K 1osieTy? B uem cocTtowT crienyiduKa CTpOeHUs
rpysHoit knetkn Titur? 30. Uem 00yc/ioBleHa TeIJIOKPOBHOCTh MJyleKomnuTaronmx? 31. B uem
TIPOSIBIISIETCS  YCJIOKHEHWEe — TIMIeBapUTe/bHOTO — TpakTa  Miekonmraromux? 32.  OcobeHHOCTH
Pa3MHOXXeHUs] MJIeKOITUTarOLIUX ?

4 Metognueckye MaTepHaJibl
[nst obecrieueHus: mporiecca oOyueHHs U pelleHus 3afau 00y4yeHUsi MCIIOb3YIOTCS CIeAyIoIe
Marepuarbl:
— MeToJuuecKhe Marepuarbl, OMpejessolde TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATeTbHOCTH, XapaKTepH3yIOLIMUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas /MTEparypa
1. buonorus: YuebHoe mocobue / Kapramer A. I. - 2014. 165 c. [SnekTpoHHBIN pecypc] -
Pexxum gocryna: https://edu.tusur.ru/publications/3752, cBoOOAHBIA.

4.2. lonoHUTe/IbHAA IMTepaTrypa
1. buonorus: 1 tom / [.Teitnop, H.I'pun, ¥Y.Crayt. M.: Mup, 2007. T.1- 454 c. buosnorusi: 2 Tom /
[.Tewnop, H.I'pun, ¥.CrayT. M.: Mup, 2007. T.2 — 436 c. buonorus: 3 tom / [I.Tetinop, H.I'pun, ¥.CrayT.
M.: Mup, 2007. T. 3 — 451 c. (Hanmuue B 6ubmoreke TYCYP - 10 3K3.)
2. buonorus A. T KaprameB Yue6Hoe nocobue. TYCYP, 2000, 150 c. (Hanuuue B 6ubnuoreke
TYCYP - 15 3k3.)

4.3. O0s3aTe/TbHBIE YUeOHO-MeToJuYeCKHe MoCco0us
1. buomnorusa: CemuHapckue 3aHatug / KypaHos b. [I., Muuuna M. B. - 2012. 23 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1455, cBo6oAHbIH.
2. Buonorus: YueOHO-MeTOqMUeCKOe TIOCOOMe M0 OpraHU3alii CaMOCTOSTE/IbHON paboThI
cTtyieHToB / MwunmHa M. B. - 2012. 16 c. [OnekrpoHHbiéi pecypc] - Pexum pgocTyma:
https://edu.tusur.ru/publications/1787, cBo60OAHBI.

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
1. Basel [aHHBIX, WHGPOPMALMOHHO-CTIPABOUHbIE, TIOMCKOBbIE CHUCTEMbI U TpebyeMoe
TporpaMMHOe obecrieueHre
2. He npenycMmorpeHsl
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