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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. [MoaroroBUTh 00y4aeMOTo K MPaKTUYECKOU ACSATEIBHOCTH B 00JaCTH 3JIEKTPOHHUKH, IPUBUTH
€My YMEHHE MO0JIb30BAaThCSI COBPEMEHHBIM IPOrpaMMHBIM OOecreueHueM At ObICTPOro MOJy4EeHHS
pe3yJIbTaTOB HAay4YHBIX M MPAKTHYECKUX BBIUMCICHHH, 00€CTIEYUTh MPUBSA3KY 3HAHUM CTyAEHTA IO
€CTECTBEHHOHAYYHBIM U TOYHBIM JHCIUIUNIMHAM K OOBEKTHOMY MPOCTPAHCTBY 3JIEKTPOTEXHUKH,
JJIEKTPOHUKHU, MUKPO- U HAHOBJIEKTPOHUKH.

1.2. 3agauy AUCHUILIUHBI

1. Ilo3HakoMuUTHCS ¢ Hauboliee MOMYJSPHBIMU NpPO(PecCHOHATbHBIMU MaTeMaTHYECKUMU
MakeTaMH, 3HaTh UX cnequdUKy M Ha3HAYECHUE, YACHUTb HUX CUJIbHBIE U Clabble CTOPOHBI i
000CHOBAHHOTO BbIOOpA TOTO MJIM MHOTO BBIYUCIUTEIBHOTO MAaKeTa B Mpollecce pelieHus: yueOHbIX U
npodeccroHalbHBIX 33]1a4 B 00JIaCTH 3JIEKTPOTEXHUKH, STEKTPOHUKH, MUKPO- U HAHOAJIEKTPOHUKH.

2. BripaboTaTh HaBBIKHM BBHICTPAUBAHUS U peaTN3alUU TPACKTOPUU CAaMOPA3BUTHUS U yIIPaBICHUS
BpEMEHEM, Hay4YUThCs JaBaTh CTPATErHYECKYIO OLIEHKY pellaeMoi 3ajadye, OCHOBBIBAIOIIYIOCS Ha
MOHUMAaHUM U SICHOM MPEACTaBJICHUM L€ HCCleJOoBaHUI U a0cTparupoBaHUU OT IIAOJIOHOB H
aJrOPUTMOB MOUCKA PEIICHUI: MOUCK KOHKPETHOTO YHCIOBOrO MJIM aHAJIUTHYECKOTO pEUICHUS
obOyvaemsiii nenerupyetr cucreme MathCAD.

3. Ha npumepe oaHoro u3 marematuueckux mnaketoB (MathCAD) nmetanbHO OCBOHUTH
npejuiaraeMbple CUCTEeMaMH IpoQecCHoHaIbHOW MaTeMaTUKU BO3MOKHOCTH, KaK B YaCTU YUCJIEHHBIX
pacueToB, TaK M aHAIUTHYECKUX (CHUMBOJBHBIX) BBIUMCICHUN, HAYUUTHCS MPUMEHUTH MOJIy4YEeHHbIE
3HaHUS U OCBOCHHBIN MHCTPYMEHTAapUN Ha MPAKTUYECKUX 3a/lauyax U3 KypcoB MaTeMaTUKH, QU3UKH,
ANEKTPOTEXHUKHU, DIEKTPOHUKH, MUKPO- U HAHORJIEKTPOHHUKHU.

4. OcBouTh METOABl MOMCKA, KPUTHUUECKOr0 aHaiIu3a M CHHTE3a MH(]popMamuu, HaydyUThCs
MPUMEHSITh CUCTEMHBIH MOAX0A AJisi 0OpabOTKH M MpEeICTaBICHHUS SKCIEPUMEHTAJIbHBIX JaHHBIX,
MOJIyYE€HHBIX B paMKax y4eOHOro rpoliiecca, UCClaeA0BaTeIbCKON TN MPOoPeCcCHOHATbHON AESITETbHOCTH.

5. Ha ocnoBe marematnueckoro nakera MathCAD HayuuThCst CTpOUTH MpOCTEHINE PU3HIECKUE
U MaTeMaTUYeCKHe MOJENIU IpUOOPOB, CXEM, YCTPOMCTB U YCTAHOBOK 3JIEKTPOTEXHUKHU, SJIEKTPOHUKH,
MHKPO- ¥ HAHODBJIEKTPOHUKU PaA3IUYHOr0 (yHKIHOHAIBHOIO Ha3HAYEHMS, a TaKXKe€ HCIO0JIb30BaTh
CTaHJIapTHbIE IPOTPaMMHbBIE CPEJICTBA POBEACHHS BHIYMCIUTENbHBIX SKCIIEPUMEHTOB.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

YacTte 010Ka gucuumnnf: O0g3aTenbHast 4acTh.

Monynb quctuminH: Moaynis HampaBlIeHUs MOATOTOBKH.

Nunexc qucuumiuael: 51.0.03.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyabTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3zoBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

CornacoeaHa Ha noptane N2 59649 2



YK-1. Cnocoben
OCYLIECTBIISATH IIOUCK,
KPUTHYECKUM aHAJIU3 U
CHHTE3 HHpOpMaIH,
NPUMEHSTH CUCTEMHBIH
MOJXOJ JIsl pELICHUS
MIOCTaBJICHHBIX 3aJa4

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

HayuuTtbcst BHOCUTH TaHHBIE B CUCTEMY
MathCAD, cucremaruzupoBats €€ npu
MIOMOIIIM 3TOTO MAaTEMAaTUYECKOTO ITAaKeTa,
CTPOMTBH IUIaH YMCIIEHHOTO YKCTIEPUMEHTA
MIPOBOJUTHh MAaTEMAaTUUIECKUN aHAJIN3
MIOJTYYCHHBIX JIaHHBIX, IPECTABIIATh
pE3yIbTaThI.

VK-1.2. YMmeeT npuMeHsITh
METOJMKH TTOUCKa, cOopa n
00paboTku nHpoOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(pOpMalnu, NOTYy4YEHHON U3
pa3HbIX UCTOYHUKOB

YMeTh TPUMEHATh METO/Ibl MATEMaTUYECKOM
00paboTKN COOpaHHBIX U
CHUCTEeMaTU3UPOBAHHBIX JIaHHBIX B CpeJie
MathCAD, ocymecTBIsITh KpUTHISCKUN
aHaJIN3 MOJIYYeHHBIX Pe3yJIbTaTOB,
COOTHOCHUTD UX C U3BECTHBIMU
TEOPETUUECKUMU 3HAHUSIMU, CHHTE3UPOBATh
BapHUaHTHI PEIICHUIA.

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT0 aHajIHu3a U
CHHTE3a HH(pOpMaLUH,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MOCTaBJICHHBIX 3a/1a4;
CHoco0eH reHepupoBaTh
pas3IuYHbIC BAPUAHTEI
peLeHHsI TOCTABICHHBIX
3a1a4

Bnageer MmeTomaMu MmaTeMaTHYECKON
00paboTKK UHPOPMALIUH NP TOMOIIN
Maremartuueckoro nakera MathCAD gus
pellIeHrs TOCTaBIIEHHBIX 3a7a4 B 00JacTu
MaTeMaTHKH, PU3UKH, JIEKTPOTEXHHUKH,
ANIEKTPOHHUKHU, MUKPO- U HAHODJIEKTPOHUKH,
Ha OCHOBE Y€ro CrocoOeH reHeprupoBaTh
pa3iIryYHbIe BAPUAHTHI UX PEIICHUS.
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VK-3. Crnocoben
OCYIIECTBIISATh
COLIMAILHOE
B3aNMOJICHCTBHUE U
peann30BbIBATH CBOIO
pOJIb B KOMaH e

VK-3.1. 3Haet oCHOBHBIC
MIPUEMBI U1 HOPMBI
COITMAILHOTO
B3aMMOJCHCTBHUS, OCHOBHEIC
IMOHATHS ¥ METOJIbI
KOH(JIMKTOJIOTUH,
TEXHOJIOTHH MCKIINIHOCTHOM
Y TPYNIOBON KOMMYHUKAIUU
B JICJIOBOM B3aMMO/ICHCTBHU

3HaeT OCHOBHBIE IPUEMBI U HOPMBI
COIIMAJIbHOTO B3aUMOJICHCTBHSI, OCHOBHBIC
IIOHATHUA U METO/bI KOH(bJII/IKTOJIOFI/II/I,
croco0eH paboTath B TpyIe Haj 00mmIei
3a/1a4yen.

VK-3.2. Ymeer
YCTaHABIIUBATh U
MOJIEPKUBATH KOHTAKTHI,
obecrieunBaroye yCrenHyo
paboTy B KOJUIEKTUBE,
MPUMEHSTh OCHOBHBIE
METOJIbl U HOPMBI
COILIMAJILHOTO
B3auMOJICUCTBUS 111
peanuzanuu CBOe poJiv U
B3aMMOJICIICTBUS BHYTPH
KOMaH bl

YMeeT ycTaHaBIMBaTh U MOJIEPKUBATH
KOHTaKThI, TPUMEHSTh OCHOBHBIE METObI U
HOPMBI COIIMAIBHOTO B3aUMOAECUCTBUS JUIS
peanu3anyu CBO€ poJii U B3aUMOICUCTBUS
BHYTPH KOMaH/IbI ITPU paboTe HaJ YICOHBIM
MIPOEKTOM.

VK-3.3. BnazeeT oCHOBHBIMU
METOJaMHU U IPHEMaMHu
COLIMAJIBHOTO
B3aUMO/JICHCTBHS U paObOTHI B
KOMaH/I¢; YYUThIBACT MHCHUS
1 0COOCHHOCTH ITOBEICHUS
OKPY’KaIOIINX; OPUCHTUPOBAH
Ha pe3yJIbTaT

Y4uThIBa€T MHEHUS U OCOOEHHOCTH
MOBEJICHUS OKPY>KAIOLIUX MPU paboTe Haj
IIPOEKTOM, OPUEHTUPOBAH HA Pe3yJbTaT U
JUEPCTBO.
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VK-6. Criocoben
YIPAaBISATH CBOMM
BpPEMEHEM, BBICTPanBaTh
U pean30BbIBATH
TPACKTOPUIO
CaMOpa3BUTHS Ha OCHOBE
MIPUHIIATIOB
00pa3zoBaHus B TEUCHUE
BCEH JKU3HU

VYK-6.1. 3HaeT ocHOBHbIE
MIPUEMBI ¥ TIPUHITUTIBI

3P PEKTUBHOTO YIIPaBICHUS
COOCTBEHHBIM BPEMEHEM,
OCHOBHBIE METOJTUKU
CaMOKOHTPOJIS, CAMOPa3BUTHS
¥ CaMOOOYYCHUST; IPUHIIHUITBI
HENPEePBIBHOTO 00pa3oBaHUs /
NPUHIHITE 00pa30BaHUs B
TEUECHHE BCEU KU3HU

3HaeT OCHOBHBIC PUEMBI U TIPUHITUTIBI

3¢ (HEeKTHBHOTO yIPaBJICHHS COOCTBCHHBIM
BpEMEHEM, IIPUHIIUITH HETIPEPHIBHOTO
obpazoBanus. [lonumaer, uro 3agaumn
PYTHUHHBIX BBIYHCICHHA MOKHO TIOPYYUTH
MakeTaM aBTOMaTHYECKOTO TPOCKTUPOBAHMS,
COCpE0TOUYMBIINCH HA aHAIMU3E U
OCMBICIICHUH TEOPETHUECKUX U
CTpaTernuecKux 3ajaau.

VK-6.2. YmeeT a3 dekTrBHO
IUTAHUPOBATh U
KOHTPOJIUPOBATH COOCTBEHHOE
BpEMSi, UCTIOJIb30BATh
COBpPEMEHHbIE METO/IbI U
(G pOBbIE HHCTPYMEHTHI
TaliM-MeHeLKMEHTA UTA
MOBBILICHUS JIMYHOMN

3¢ (PEeKTUBHOCTH B MpoIIecce
00yueHus u
podeCCHOHATIBEHOTO
pa3BUTHUSA

YmMmeet 3¢ (peKTHBHO TIIAHUPOBATH U
KOHTPOJHPOBATH COOCTBEHHOE BpEMSI,
UCTIOJIB30BaTh COBPEMEHHBIE METOJIBI U
nrdposbie uHCTpyMeHTH (MathCAD) ns
MOBBIICHHS 3P HEKTUBHOCTH
poeCCHOHATLHON IEATEIIEHOCTH.

VK-6.3. Bnageet HaBbIKaMH
CaMOJIUAarHOCTHKHU U
peduexcun s
KOPPEKTUPOBKHU TPACKTOPUU
CaMOpPa3BUTHS U TIOBBIIIICHHS
3¢ (HEeKTUBHOCTH TOCTHKEHUS
MOCTaBIIEHHBIX TIepe]] OO0
LeJIel U 3a7a4; IOHUMAET
3HAYUMOCTh 00pa30BaHUs B
TEUCHHE BCEH JKM3HU

Brnaneer HaBbIKaMH MTOBBIIICHUS

3P PEKTUBHOCTH JJOCTHIKECHUS TOCTABJICHHBIX
nepes co0oit nmpodeccuoHaNbHBIX LeNel U
3aj1a4 TPU TIOMOIIH aBTOMAaTU3UPOBAHHBIX
CPEICTB MPOCKTUPOBAHHUS, B YACTHOCTH -
naketa MathCAD.

OobmenpodeccuoHaNbHbIE KOMIIETEHIIMU

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKC-11. Cnocoben
CTPOUTH NPOCTEMIIINE
¢uznueckue u
MaTeMaTHYECKUe
MOJIeJIA IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
AIIEKTPOHUKU U
HAHOJJIEKTPOHUKHU
pa3IMYHOTO
(YHKIIMOHAJILHOTO
Ha3HA4YEeHUs], a TAKKeE
HCIIOJIb30BaTh
CTaH/IapTHbIE
IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

ITIKC-11.1. 3naer
npocreinme Gu3nIecKue u
MaTeMaTHYECKUE MOICIIH
npuOOpOB, CXEM, YCTPOUCTB H
YCTaHOBOK DJIEKTPOHHUKH U
HAHOAJICKTPOHHUKH
pas3IudHOTrO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS, a TAKXKE
CTaHJApTHBIE IPOTPaMMHBIE
CPEeICTBa UX KOMITBIOTEPHOTO
MOJICIIUPOBAHUS

3HaeT npocreimue Gpusnyeckue u
MaTeMaTHIECKHUE MOJEIH MPHOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK 3JIEKTPOTEXHUKHU,
SJICKTPOHUKH U HAHOSJICKTPOHHUKHU
Pa3IMYHOTO (PYHKIIMOHATHHOTO HA3HAYCHUS,
a TaKKC CTAaHJAPTHBIC ITIPOrpaMMHBIC
CpeacCTBa UX KOMIIBIOTCPHOT'O
MOZACIIMPOBAHUA, B YACTHOCTHU - IIAKCT
MathCAD.

IIKC-11.2. Ymeer cTpouth
npocreimue GUu3nIecKue u
MaTeMaTHYeCKHe MOJIETTN
MpUOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK AJIEKTPOHUKH U
HAHOAJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3HA4YeHMUsI, a TAaKKe
UCIIOJIb30BaTh CTaH/IapTHbHIE
MIPOrpaMMHBIE CPEICTBA UX
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

Crnocoben nmposectu B cpeae MathCAD
pacyeT MpOU3BOJILHBIX YIEKTPUIECKUX HETeH
MIOCTOSTHHOTO, TIEPEMEHHOTO TOKa H
UMITYJIbCHBIX TIPOIIECCOB AIEKTPOHUKH.

IIKC-11.3. Bnageer
HaBBIKAMH MOCTPOCHUS
MPOCTEHIINUX PUINIECKUX U
MaTeMaTHYECKUX MOJCIIeH
pubOOpPOB, CXEM, YCTPOUCTB U
YCTaHOBOK AJIEKTPOHUKHU U
HAHORJIEKTPOHUKH
pa3IUYHOrO
(GYHKIIMOHATILHOTO
Ha3HAYEeHHUs, a TAKXKE
UCIIOJIb30BaHUS CTaHJAPTHBIX
MIPOTrPaMMHBIX CPEACTB UX
KOMITbIOTEPHOTO
MOJEJIUPOBAHUSA

Bnaneet HaBbIKaMu MMOCTPOCHUSA HpOCTCfIIJ.IPIX
(I)I/IBI/ILIeCKI/IX 1 MaTeMaTUYECKUX MOJeIei
QJICKTPHUICCKUX Lemnei INOCTOAHHOIO,
NEPCMCHHOT'O TOKA U UMITYJIbCHBIX
QJICKTPUYCCKUX CUTHAJIOB PA3JIMIHOT'O
Ha3HAYCHHS B 00JIaCTH 9JICKTPOHUKHU.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mast TpyA0€MKOCTh JUCHIUTUIMHBI COCTABISAET 2 3a4STHBIX SUHHUII, 72 aKaJeMUIECKIX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
= Beero  |CemecTpsl
Bunbl yueOHOM qesTeIbHOCTH

4acoB 1 cemectp

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 36 36

JIek1IMOHHBIE 3aHATUSA 18 18
6
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IIpakTHueckue 3aHATHA 18 18

CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpHAasi padoTa 00y4yawIMXxcs ¢ mpemnojaaBaresjieM, BCero

IloaroroBka Kk 3a4eTy 14 14

[ToaroroBka Kk TECTHPOBAHUIO 10 10

Hanucanue otyera no MHIAUBUAYAIBHOMY 3aJIaHUIO 12 12

OO0mas Tpy10eMKoOCTh (B Yacax) 72 72

Oo0mas TpynoemMkocTh (B 3.e.) 2 2

5. CTpykTypa u cojep:kaHue TUCHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NPUBEACHA B
tabymue 5.1.
Ta6muma 5.1 — Pazensl (TeMbl) TUCIMILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Hazpanus pa3nenos (tem) Jlex. | Ilpak. | Cam. Bcer(%;aCOB dopmupyemsbie
JTUCITUATITUHBI 3aH., 4| 3aH., 9 |pabd., g KOMITETCHITHH
HK3aMEHa)
1 cemecTp
1 BO3MOXHOCTH BBIYUCIUTEIBHBIX |2 2 5 9 [IKC-11, YK-1, YK-3
MaKEeTOB
2 UccnenoBanue QyHKIM B 2 2 5 9 [IKC-11, YK-6
MathCAD
3 MaTpu4Hsbie oneparuu 2 2 5 9 VK-1, YK-3, IIKC-11
4 PelieHre CUCTEM JIMHEHHBIX 2 2 5 9 VK-3, VK-6, IIKC-11
anreOpanyecKux ypaBHEHUH
5 PacdeT 11eny NoCTOSIHHOTO TOKa 4 4 6 14 IIKC-11, YK-1, YK-3
6 KoMmiekcHBIE BEIYMCIICHHS 2 2 4 8 TIIKC-11, YK-6, YK-1
7 Pacuer uenu nepeMeHHOro TokKa 4 4 6 14 IIKC-11, YK-1, YK-3
Hroro 3a cemectp |18 18 36 72
Hrtoro|18 18 36 72

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI

Copepxanue pa3enoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemMkocTb
Haspanus paznenos | CoaepskaHue paszieioB (TeM) TUCIUIUIMHEI (B dopmupyemsbie
(TeMm) AMCUMITITUHBI T.4. TIO JICKIUSIM) (7eKIMOHHEIE KOMIIETEHIINH
3aHATHSA), 4
1 cemecTp

1 Bo3moxHOCTH Bo3moxHOCTH, Ha3HaUYE€HUE U UHTEpdEiic 2 [TIKC-11, YK-1
BBIYUCIIUTENFHBIX  |TporpamMmHoro komruiekca MathCAD.
MaKeTOB WHcTpyMeHTAIBHEIC TAHETN | Ma0JIOHEI.

Omneparopsl u nepemenssie. [loctpoenne

rpaduKoB.

Hroro 2
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2 UccnenoBanue
byHKIMI B
MathCAD

["apmonnueckas QyHKLUS - ONpEIEIeHNUE
Iepuoja, 4aCTOThl, KPYTOBOW 4acTOThI, (a3bl U
aAMIUIUTYIBI.

Jluneiinas QyHKIus - ONpeeieHre HaKIOHA U
CMEILEHUS.

JInHeitHo-HapacTaroas u JMHEUHO-
crniafgaromas GyHKIHSA - OIpeAeTICHIE
aMIUIATY1bl, TAKTOBOT'O MIEPUO/1a U YaCTOTHI.
WmnynbcHast GyHKIUS - OTpeIeTICHIe
TaKTOBOT'O MEPUO/Ia U YaCTOThI, AMILIUTY/Ibl U
JIBOMYHOTO KOJ1a.

[IupoTHO-UMITYIbCHASE MOAYJISILIMS -
OIpe/ieJIeHUE TAKTOBOI'O NIEPHO/1a, YACTOTHI U
CKBayKHOCTH.

AHasnoroBasi MOIYJISILIUS - aMIUIUTY/Has],
(dazoBas ¥ 4aCTOTHAS.

ITIKC-11, YK-6

Hroro

3 MatpuuHble
ornepanuu

Matpuna. OnemeHnt maTpuubl. CTpoka U
cronber MaTpuIlbl. Pa3MepHOCTh MaTpHILIBIL.
Matpuunsle onepanuu. Bexrop. Oneparuu ¢
BEKTOpaMHu. TpeyronbHasi, JuaroHajlbHas,
€IMHHUYHAas U HyJIeBasi MaTPUIIbl, UX CBOMICTBA.
Onpenenurens MaTpULbl U €70 CBOKCTBA.
Brruncnenue onpenenuTens pasiokeHHEM 10
cTpoke (cTondIy). DKBUBAJICHTHBIC
npeoOpa3oBaHus CTPOK (CTOIOIOB) MATPHIIBI.
JIuneiinas 3aBUCUMOCTD (HE3aBUCUMOCTD)
BEKTOpOB. JInHeitHast KOMOUHAIS BEKTOPOB.
basuc B BekTOpHOM IpocTpaHcTBe. PaHr
maTpuiisl. OOpaTHas MaTpuLa, €e CBOUCTBA.

YK-1, YK-3

Hroro

4 Pemenne cucTeM
JIMHEHBIX
anreOpandecKux
ypaBHEHUU

Cuctembl TMHEHHBIX alreOpanvdecKux
ypaBuenuii (CJIAY). Pemenue CJIAY.
Onuoponansie u HeogHOpoAHbIE CJIAY. Panr
OCHOBHOM U pacudpeHHoi matpuisl. Teopema
Kponekkepa-Kanemmm. MeToabl mocTpoeHus
pelIeHus: YMHOXKEHHE Ha 00paTHYI0 MaTpHILY,
Meton ["aycca, mpaBuiio Kpamepa. Teopemsi o
CYILIECTBOBAHUM U €IMHCTBEHHOCTH PEIICHUs
CJIAY. Pemenne ognopoanoit CJIAY.
Jluneiinas komOuHamus pemenuii. O6mee u
yacTHOE penieHue BeipoxaeHHon CIIAY.

YK-3, YK-6

Hroro

5 Pacuyert 1ienu
IIOCTOSHHOI'O TOKa

enu nocTosiHHOTrO TOKAa. ICTOYHMKM
MOCTOSIHHOT'O TOKA U IMOCTOSSHHOTO
HanpsbkeHus. Pesuctopsl. 3akon OMa. 3aKOHBI
Kupxroda. PacueT TOKOB U HapsHKEHUA.
MoOIHOCTh LIENH NOCTOSTHHOTO TOKA.

[TIKC-11, YK-1

Hroro
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6 Komriuiekcusie
BBIUUCIICHUSA

[IpocTpaHCTBO KOMILJIEKCHBIX YHCEIL.
JleficTBUTEIbHAS 1 MHMMAas YaCTH
KOMIUIEKCHOTrO yncna. [lonsipHas cucrema
KOOpAUHAT. /[eKapTOBO U MOJISIPHOE
MPECTABICHUE KOMIUIEKCHOTO YHCIIA.
AprymeHT 1 Moayb. Oneparuu ¢
KOMILUIEKCHBIMH YHCIIAMHU.
TpuUroHoMeTpUYECKOE U MOKA3ATEIBHOE
MPECTAaBICHUE KOMIUIEKCHOTO YHCIIA.
Bo3BeneHue B cTeneHb, U3BJICYECHUE KOPHS U
MOMCK KOPHEW MOJMHOMA B KOMILUIEKCHOM
MIPOCTPAHCTBE.

ITIKC-11, YK-6

Hroro

7 Pacuert 11enu
MEePEMEHHOT0 TOKa

[IpencraBneHre aMIIUTYIbI U (a3bl
rapMOHUYECKOH (PyHKIIMHM TOUKOI Ha
KOMIUIEKCHOM TUIOCKOCTH, BPAILAOLIENCs C
3aaHHoM yactoTor. DieMeHnTsl R, L 1 C nenm
nepeMeHHoro Toka. Kommiekcnoe
CONIPOTHUBJIEHHE yyacTKa uenu. Pacuer nenu
IIEPEMEHHOTO TOKa. [lepeMeHnHble TOKU U
HaIpPsHKEHUS, IPEICTABICHHBIE B
KOMILJIEKCHOM BH€. bajianc MOIITHOCTEH.

ITIKC-11, YK-1

Hroro

Hroro 3a cemectp

18

Hroro

18

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)

Hazpanwus paznenos
(TeM) TUCIUIUTAHBI

HaumenoBaHue MpakTUYECKUX 3aHATUN
(cemuHapoB)

TpynoemMKOCTb,
q

dopMupyembIe
KOMIIETEHLIUH

1 cemecTp

1 Bo3zMmoxkHOCTH
BBIYHUCIINTEILHBIX
[IAKETOB

3nakomctBO ¢ MathCAD, ycTtaHoBKa
POTPaAMMHOTO TaKeTa, nHTepgeiic,
MPOCTEUIINE BEIYUCIUTEIBHBIE BO3MOKHOCTH.

VYK-1, YK-3

Hroro

2 Uccaenosanue
byHKIUH B
MathCAD

[TporpammupoBanne B MathCAD crienyromux
¢ynkuuii: ['apmornyeckas GpyHKius (3aganue
NepuoJia, YaCTOTHI, KPYTOBOM YacTOTHI, (pa3bl U
aMIuUTy bl ), JInneitHas QyHKIus
(ompezeneHrie HAKJIOHA U CMEILICHUS ),
JInneliHo-HapacTaromas 1 JIMHEHHO-CIIaJaomas
byHKIUS (3a1aHUE aMIUTATY/IbI, TAKTOBOTO
nepuoJia M 4acToThl), MimynbcHas GpyHKIUSA
(3a1aHKE TAaKTOBOT'O MEPUOJA U YACTOTHI,
aMIUIMTYABI U IBOMYHOTO Kozaa), lIupoTHo-
UMITYJIbCHAsl MOy IsALus (ONpeneeHue
TaKTOBOT'O IEPUO/1a, YACTOTHI U CKBAXKHOCTH),
AHazoroBast MOZYJISIUS (aMILTUTYIHAS,
¢a3oBast ¥ 4acTOTHAs).

[IKC-11, YK-6

Hroro
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3 MatpuuHble
orepanuu

IIporpamMmmMupoBaHrEe MaTPUYHBIX ONEPALIUN B
MathCAD. Dnement matpuisl. CTpoka u
cTojbel] MaTpuibl. Pa3MepHOCTh MaTpUILBI.
Matpuunsie onepanuu. Bextop. Onepanuu ¢
BEeKTOpaMHu. TpeyronbHasi, JuaroHajbHas,
€MHUYHAas U HyJIeBasi MaTPUIIbl, X CBOMICTBA.
Onpenenurens MaTpULbl U €ro CBOMCTBA.
Brruncnenue onpenenurens pa3iokeHueM 1o
cTpoke (cTos011y). DKBUBAJICHTHBIE
npeoOpa3oBaHusl CTPOK (CTOJIOIOB) MATPHIIBIL.
JluneiiHas 3aBUCUMOCTD (HE3aBUCUMOCTD)
BEKTOpOB. JInHEitHAast KOMOUHAIHSI BEKTOPOB.
baszuc B BEKTOpHOM nipocTpaHcTBe. Panr
MmaTpuibl. OOpaTHas MaTpHlla, €€ CBOWCTBA.

[IKC-11, YK-1

Hroro

4 Pemenue cuctemM
JIMHEVHBIX
anredpandecKux
YpPaBHEHUU

Pemenue B MathCAD cucreM nuHeiHbIX
anreOpanyeckux ypasHenuit (CJIAY).
NunuBunyansHoe 3aganue no 3 CJIAY
(emuHcTBeHHOE penienue, CJIIAY ¢
BBIPOXKJIEHHOU MaTpulel, onHopoansie CJIAY).
ITocTpOUTBH paHT OCHOBHOM M PaCIIUPEHHOU
MaTpPHUILIbI, CAENATh BHIBOJ O CYIIECTBOBAHUU U
€IMHCTBEHHOCTH pelieHus. MeTosl
IIOCTPOEHHUS PEILICHUSA: YMHOKEHHUE Ha
oOpartHyto MaTpulty, Mmetoa ['aycca, npaBuiio
Kpamepa. Ob1iiee 1 yacTHOE perieHue
BbIpOkaeHHON CJIAY: mocTpouTs pelienue
BbIpOkaeHHON CJIAY Kkak nuHEelHy1o
KOMOUWHAIIMIO PEeILICHHH.

[IKC-11, YK-6

Hroro

5 Pacuert nienu
IMOCTOSIHHOTO TOKa

ITo 3amanHO# cxeMe e MOCTOSIHHOTO TOKAa
MIPOU3BECTH PacyeT TOKOB, HANIPSHKEHUN U
MOIIIHOCTEH B IIENH MOCTOSHHOT'O TOKA.
Ncnons3ys 3akon Oma u 3akoHbl Kupxrodga
noctpouth CJIAY. Pemuts €€ B MathCAD.
PaccuntaTh OajlaHC MOIIHOCTEH.

YK-1, YK-3

Hroro
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6 Komriuiekcusie
BBIUUCIICHUSA

Pabota ¢ komiuiekcHbIMU urciiaMmu B MathCAD.
JleficTBuTE/IbHAS U1 MHUMAas YaCTH
KOMIUIEKCHOTO uncha. [lonspuas cucrema
KOOpAMHAT. [[eKapTOBO U MOJISIPHOE
MIPEACTABICHUE KOMIUIEKCHOTO YHCIIA.
AprymeHT u Moayib. Onepanuu ¢
KOMIUICKCHBIMHU YUCJIAMH.
TpuronomeTpruecKkoe U Moka3aTeabHOE
MPEACTABICHUE KOMIUIEKCHOTO YHCIIA.
Bo3sBenenue B creneHb, U3BJICUEHUE KOPHS U
MOMCK KOPHEH MOJIMHOMA B KOMIUIEKCHOM
npoctpanctie. [IpeacTaBieHue rapMOHUYECKON
(GyHKIMH B BUJIEC BPAIIAIOIIETOCs BEKTOpa B
KOMIUIEKCHOM TIOCKOCTH.

VYK-1, YK-6

Hroro

7 Pacuert 11enu
MEPEMEHHOT0 TOKA

1o 3apaHHON NPUHLMIIMATIBHOM CXEME LIENU
IIEPEMEHHOT0 TOKA MPOU3BECTH PACUET TOKOB,
HaIpsKEHUN U MOILHOCTEH. 3a/1aTh
KOMIUIEKCHBIE CONPOTUBIIEHUS YYaCTKOB LEIIH.
I[To 3akonam Oma u Kupxroda moctpoutsb
CJIAY, pemuth €€ B KOMIUIEKCHOH opMe.
[Tokazate Ha rpaduke KOMIUIEKCHBIE TOKH,
HaIpPsHKEHUS. U MOLHOCTH - KaK BpAllaroInecs
B KOMILJIEKCHOM IIJIOCKOCTH BEKTOPA U KaK
rapmonunueckre Gpynkuuu. [IpoBeputs Oananc
MOLIHOCTEH JUJIs LIENH NEPEMHHOTO TOKA.

[IKC-11, VK-3

Hroro

Hroro 3a cemectp

18

Hroro

18

5.4. JlabopaTopHbIe 3aHATHS

He npenycMOoTpeHo y4eOHBIM IIaHOM

5.5. KypcoBoii npoexkT / KypcoBasi pabora

He npenycMoTpeHo y4eOHbIM IIIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buael caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh M (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabmure 5.6.
Tabmuia 5.6 — Bubsl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh M (pOpMHUpYyEMbIe KOMIETCHIIMH
Bunabr
Hassanus pasnenos N Tpynoemkocts, | PopMupyembie
CaMOCTOSITEIbHOU @opMBI KOHTPOJIS
(Tem) AMCUUITITUHBI q KOMIIETEHIINH
paboThI
1 cemecTp
1 Bo3zMmosxkHOCTH IToaroroBka K 3auery 2 VK-1, YK-3 3auéT
BBIYMCIIMTCIIBHBIX | [JoaroTroBka K 1 VK-1, YK-3 TectupoBanue
[IaKeTOB TECTUPOBAHHUIO
Hammcanne oryera nmo 2 VK-1, YK-3 OTuet no
WHJUBUTyaIbHOMY WHJUBUTyATbHOMY
3a/IaHUIO0 3a/IaHUIO0
Hroro 5
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2 UccnenoBanue ITonroroBka K 3aueTy 2 [IKC-11, YK-6 3auéT
(Gynxunii B [ToaroToBKa K 1 [IKC-11, YK-6 TectupoBanue
MathCAD TECTUPOBAHHIO
Hanwncanue otyera no 2 I[IKC-11, YK-6 Ortuer o
WHANBUIYATbHOMY WHIUBUAYATHBHOMY
3aJ[aHUIO0 3aJJaHUIO0
Hroro 5
3 MaTtpuuHsie [ToaroroBka K 3auery 2 VYK-1, YK-3 3auéT
onepanunu IIoarororka k 1 VK-1, YK-3 TectupoBanue
TECTUPOBAHUIO
Hanucanue otyera no 2 I[IKC-11, YK-1 Otuer o
WHIWBUIYTBHOMY WHIWUBUIYTBHOMY
3aJaHUTO0 3aaHUTO
Uroro 5
4 Pemenue cucteMm |lloaroroska k 3auery 2 YK-3, YK-6 3auéT
JIMHEHHBIX IToAroToBKa K 1 VK-3, YK-6 TecTupoBanue
anreOpanyeckuX | TecTUPOBAHMUIO
YpaBHEHHH Hanucanue oTuera no 2 [IKC-11, YK-6 Oruer no
WHIUBUTyATbHOMY WHIUBUTyATbHOMY
3aJIaHHUFO 3a/IaHUTO0
Hroro 5
5 Pacuer nermm [ToaroroBka k 3aueTy 2 VK-1, YK-3 3auér
IIOCTOSTHHOT'O TOKa | [JoAroTOBKA K 2 VK-1, YK-3 TectupoBanue
TECTUPOBAHUIO
Hanwncanue otyera no 2 VYK-1, YK-3 Ortuer 1o
WHANBUIYATbHOMY UHINBUAYATHBHOMY
3aJ[aHUIO0 3aJ1aHUIO0
Htoro 6
6 KomMmiiekcHrie [ToaroroBka K 3auery 2 IIKC-11, YK-6 3auéT
BBIYHCJICHUSA IloaroroBka k 2 IIKC-11, YK-6 TectupoBanue
TECTUPOBAHUIO
Hroro 4
7 Pacuert 1ienu [ToaroroBka K 3auery 2 IIKC-11, YK-3 3auéT
NEePEMCHHOIO TOKa |[JoaroroBka K 2 IIKC-11, YK-3 TectupoBanue
TECTUPOBAHUIO
Hammcanne oryera nmo 2 IIKC-11, YK-3 OrTuer no
UHIUBUIYTBHOMY WHIWUBUIYTBHOMY
3aJaHUTO0 3aJaHUTO
Hroro 6
Hroro 3a cemectp 36
Hroro 36

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIl 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUU
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Buasl yueOHoit
dopmupyemble NEeATEIIbHOCTU
@OpMBI KOHTPOJIA
KOMIIETEHIINU JIek. IIpaxk. Cawm.
3aH. 3aH. pao.
IIKC-11 + + + 3auét, OTYeT N0 UHMBHUIYATbHOMY 3a/IaHHUIO,
TectupoBanue
VYK-1 + + + 3auét, OTYeT N0 UHMBHUIYATHLHOMY 3a/IaHHIO,
TectupoBanue
VK-3 + + + 3auét, OTYeT 10 MHAUBUAYATLHOMY 3aJIaHHIO,
TectupoBanue
YK-6 + + + 3auét, OTYeT N0 UHMBHUIYATbHOMY 3a/IaHHIO,
TectupoBanue

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpM KOHTPOJIA

bannbHble oueHKH U1t OPM KOHTPOJIS IPECTaBlIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

. . MaxkcumanbHbII
MaxkcumanbHbIN MaxkcumanbHbIN
0asu1 3a mepuos Bcero 3a
DopMBI KOHTPOJIA 6amn Ha 1-yro KT ¢ | Gamn 3a nepuon
mexnay 2KT u Ha ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
3auér 0 0 10 10
Ortyer no 20 20 20 60
WH/IMBUIYaTbHOMY
3a/1aHUIO0
TectupoBanue 10 10 10 30
Hroro makcumym 3a 30 30 40 100
nepuos
Hapacratomum urorom 30 60 100 100

6.2. IlepecueTr 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 3a TEKYITUH KOHTPOJb MPEJCTABJICH B TadIUIIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb

bauibl Ha naTy TEKyLero KOHTpoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbI OamtoB Ha naty TK 5

Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ([

< 60% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe
6.3.
Tabmmma 6.3 — Ilepecder cymMMbI OJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAaHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4HO) (3a4TEHO) 90— 100 A (oTIU4HO)

4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (yI[OBJ'ICTBOpI/ITeJ'IBHOP
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Beenenue B mpodeccuto 11.03.04, 09.03.01: Yuebunoe nocodue / C. I'. Muxanpuenko - 2019.
117 c. [OnexTponHbit pecypc]: — Pexum nocryna: https://edu.tusur.ru/publications/9057.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Hauanbusie ceenenus o MathCAD: Yue6noe nocobue / [I. O. Ho3apeatsix - 2016. 215 c.
[DnexTpoHHBIi pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/6336.

2. Teoperuueckue OCHOBBI IEKTPOTEXHUKH. YacTh 1. YcTaHOBUBIINECS PEKUMBI B JIMHEHHBIX
aneKTpuueckux 1emsx: YuebHoe nocodbue / E. b. Illannaposa, A. B. Illyrenkos, B. M. [Imutpues, B. U.
XartnukoB, T. B. T'angxa - 2015. 187 c. [Dnekrponusli pecypc|: — Pexum gocrtyna:
https://edu.tusur.ru/publications/5376.

3. Teopernyeckue OCHOBBI NIEKTPOTeXHUKU. HYacTp 2. [lepexoqHble U CTaTUYECKUE PEKUMBI B
JMHEWHBIX M HEJIMHEHHBIX LENsaX. DJIeKTpoMarHuTHoe noie: Yuebnoe nocobue / E. b. llannaposa, A. B.
[yrenkos, B. M. Imutpues, T. B. I'anmxka - 2015. 237 c. [DnekTpoHHslit pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/5377.

4. OOmas >neKTPOTeXHUKA U AJIeKTpoHUKa: YuebHoe mocodue / J[. B. Ozepkun - 2012. 190 c.
[DnexTpoHHBI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/1324.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Beenenue B mpodeccuro 11.03.04, 09.03.01: YueOHO-METOAMYECKOE ITOCOOUE 1O MPOBEACHHUIO
npaktudeckux pador / C. I'. Muxanpuenko - 2019. 102 c. [DnekTpoHHBIN pecypc]: — Pexum mocryna:
https://edu.tusur.ru/publications/9058.

2. Beeaenue B nmpodeccuro 11.03.04, 09.03.01: YueOHO-MeTOANYIECKOE TOCOOHUE 110 OPTaHU3ALNH
camocTosTeNbHOM paboThel cTtyaeHToB / C. I'. Muxanpuenko - 2019. 87 c¢. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/9059.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PabOThl 00YYaIOLIHXCS
U3 YHCiIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHHYCHUSM HUX 3[0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATIbHBIE 0a3bl JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCSl 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa OoTKpHIT gocTyI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI
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https://edu.tusur.ru/publications/9058
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

BrruncnurensHas maboparopus: yueOHast ayJUTOpHUs IS MPOBEACHUS 3aHATHH MPAKTHIECKOTO
TUMA, yueOHas ayauTOpHUs JUIsl TIPOBENCHUS 3aHATUN Ja00OpPATOPHOTO THUIA, ydeOHAs ayJuTOpus IS
MPOBEJICHUS 3aHATHI CEMHHAPCKOTO TUIA, TOMEIIEHHE I KypCOBOTO TMPOEKTUPOBAHUS (BBHITIOTHEHUS
KypcoBbIX pabot); 634034, Tomckas obnacte, r. ToMmck, Bepmmnauna ynuna, 1. 74, 2016 ayz.

Onucanue nMeroerocss 000pya0BaHus:

- [lepconanpHble kKoMIbIOTEPHI (16 1IT.);

- UaTepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynbrumenuitasiii npoexktop NEC (1 mit.);

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- Google Chrome;

- LTspice 4;

- LibreOffice;

- PTC Mathcad 13, 14;

- Windows XP;

BreruncnurensHas maboparopusi / KommbroTepHslil Kiacc: yueOHast ayIMTOPUS JUIsl IPOBEIACHUS
3aHATUN MPAKTUYECKOTO THIA, Y4eOHAs ayIUTOPHS I MPOBEJACHUS 3aHATUH 1a00paTOPHOTO THUIIA,
ydueOHas ayIuTOpHUs I MPOBEACHUS 3aHATUH CEMHHApPCKOTO THUIIA, MIOMEMIEHUE IJIsi KypCOBOTO
MPOCKTUPOBAHMS (BBIMIOJHEHUS KypCOBBIX paboT); 634034, Tomckas o6macts, r. Tomck, Bepmuauna
ynuna, 1. 74, 3016 ay.

Onucanue nMeroerocss 000pya0BaHus:

- Komnerotep Intel(R) Core (TM)2 CPU (16 wir.);

- UaTepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynsrumenuitasiii npoexktop NEC (1 mit.);

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo nmpenogaBaTes.

[IporpamMmmHoe obecnieueHue:

- Google Chrome;

- LTspice 4;

- LibreOffice;

- PTC Mathcad 13, 14;

- Windows XP Pro;

JlaGopaTopus KOMIBIOTEPHBIX CETEeH M MPOMBINUICHHON aBToMaTu3anuu / Jlabopatopus (I'TIO) /
KoMmmbroTepHsIii K1acc: ydeOHast ayIuTOpUs I POBEICHUS 3aHATUI MPAKTHYECKOTO THIA, yueOHas
ayIUTOPHUS JUISl TIPOBEACHUS 3aHIATUH 1a00paTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl POBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHUSI KYPCOBBIX
pabor); 634034, Tomckas obnacte, T. Tomck, Bepmmauna ynuna, 1. 74, 338 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- [lepconanpublie koMnbroTEPHI (13 1IT.);

- Crennpl «IIpomblinenHast anexkTpoHuka» Jlekont-182 (7 mr.);

- Komnnext umuraropoB curaanos(7 1ir.);

- KommytaTop 3COM SuperStackSwitch 4226T;

- KommytaTtop 3COM SuperStack-3 Switch 3226;

- KommyTanuonHslit mkad ¢ nat4-naHensiMu;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;
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- PaGouee mecTo mpenogaBaress.
[IporpammHOe obecnieueHue:

- Google Chrome;

- LTspice 4;

- LibreOffice;

- PTC Mathcad 13, 14;

- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAMH 310POBbSA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMarmy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEeTYyCMOTPEHO MCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NMpH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIMu B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCLUIIAHBI KOMIIETEHIIUU
1 Bo3moxxHocTn [IKC-11, YK-1, |3auér [lepeuenb BOIIPOCOB 15t
BBIYMCIIMTENIbHBIX TAKETOB YK-3 3a4era
Oruer 1o IIpuMepHBIil IepeyeHb
VHAMBUYaJIbHOMY |BapUaHTOB MHIUBUAYaIbHBIX
3aJaHUIO0 3aJjaHUN
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 UccnenoBanue GyHKIMI B IIKC-11, YK-6 3auér Ilepeuens BOPOCOB ISt
MathCAD 3auera
Otuer 1o [IpuMepHBIii epeyeHb
MHAMBUYyaJIbHOMY |BapUaHTOB MHIUBUAYaIbHBIX
3a/IaHHIO 3a1aHUI
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aaHUI
3 MaTpuuHble onepanuu YK-1, VK-3, 3auér IIepeyens BOnpocoB 11t
IIKC-11 3a4era
Oruer 1o [IpuMepHBIil nepeyeHb
VHAMBUyaJIbHOMY |BapUaHTOB MHIUBUAYaIbHBIX
3a/IaHHIO0 3a1aHUI
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBBIX 3aJlaHUN
4 Pemenue cucrem nuHennbix | YK-3, VK-6, 3auér IIepeyens BOonpocoB 11t
anreOpanyecKux ypaBHEHUH I[IKC-11 3a4era
Oruer 1o [IpuMmepHBIil nepeyeHb
WHAMBU/yaJIbHOMY |BapUaHTOB UHIUBUIYaIbHBIX
3a/IaHUIO0 3a1aHUI
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJlaHNN
5 Pacuer nenu nocTostHHOro I[IKC-11, VK-1, |3auér IIepeuyens BonpocoB 11t
TOKa YK-3 3a4era
Oruer o [IpumepHBIil nepeueHb
WHAMBUIYyaJIbHOMY |BapUaHTOB UHIUBUAYaTIbHBIX
3a/1aHUIO0 3a1aHUI
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3alaHNUN
6 Kommnekcnsie Borunciaenust  |IIKC-11, VK-6, |3auér IIepeuyens BonpocoB 11t
YK-1 3a4era
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
7 Pacuer nenu nepeMeHHoro I[IKC-11, VK-1, |3auér IIepeyens BOnpocoB [uist
TOKa YK-3 3a4era
Otuer 1o [IpuMepHBIil nepeyeHb
MHAMBUyaJIbHOMY |BapUaHTOB MHIUBUAYaJIbHBIX
3a/IaHHIO0 3a1aHUI
TectupoBanue [IpumMepHbIi IEpedeHb

TECTOBLIX 3aJaHUuN
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
U3yYEHHBIN 3JIEMEHT COAEPIKaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
IIGfICTBPISIX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kak 3amaeTcst TOUHOCTh UnciIeHHbIX pacueToB B MathCAD?
BapwnaHTbI OTBETOB:
* [Ipu nomomu nepemennoit TOL
* Bo Brimaake mearo ®OPMAT\PE3VJIBTAT\
* B 3aBUCMMOCTH OT apryMeHTa BBIYUCIICHUI
* Toynocts Berunciieunii MathCAD 3agaeT caMOCTOATEIHFHO
2. Yro Takoe maTtpurma?
BapwnaHTbI OTBETOB:
* [IpsmoyrosnpHas TabauIa YUCEN, UCIIOJIb3yeMasi B MaTEeMaTHKe
» Kubepnernueckast cucrema, ynpaIisionias 4eJI0Be4eCTBOM
* BupTyasibHas peaabHOCTh
* Maccus uucen
3. Yto Ttakoe HyM GYHKIIUU C OJTHAM apryMEHTOM?
BapwnaHTbI OTBETOB:
» AOcuuccel Touek nepeceueHus rpaduka QyHKIUU C OCBIO apryMeHTa (pyHKIUN
* Toukn skcTpemyma
» OpauHaThl TOUYEK nepecedeHus rpaduka GyHkuu ¢ ocbto OX
* KopHu ypaBHeHHs
4. Yto Takoe MaKCUMYM (M MUHUMYM) ()YHKIIMH, KaK OHU CBSI3aHbI CO 3HaYEHHEM ITPOU3BOJIHOM B
ATUX TOYKax?
BapwnaHTbI OTBETOB:
* [Ipon3BoiHAs B 3TUX TOYKAX paBHA HYJIIO
* [Ipou3BoHas B 3TUX TOUKAX MPUHUMAET MaKCUMabHOE (MUHUMAaJIbHOE) 3HaUCHHE
* 3agaHHas pyHKIHA B 3TUX TOYKAX MepeceKkaeT 0Ch apryMEHTOB
* 3TO 3KCTPEMYMBI TPOU3BOTHON OT 3aJJaHHOHN (HYyHKIIUH
5. MoryT 11 npoTeKkaTh B IPOBOJHUKAX JEKTPUUECKUX CXEM IIU(PPOBbIE CUTHAIIBI?
BapwnaHTbI OTBETOB:
* Her. Bce curnassl aHanoroBsle
* Jla. J/IBOM4HBIN KO/, HAIPUMED
* [IpaBuiIbHBINA BapUAaHT OTCYTCTBYET
6. Kak cBsi3aHbl moJyiHasi, aKTUBHAS U peakTHUBHas MOIIHOCTH. BriOepute Bce mpaBuUIIbHBIE
BAPUAHTHI OTBETA.
BapwnaHTbI OTBETOB:
* Hukak He cBsA3aHBbI
¢ JlelicTBUTEIbHAS YaCTh ITOJTHOM MOIITHOCTH - 3TO aKTUBHAS MOIITHOCTH
* MHuMas 94acTh OJHOM MOIIHOCTH - 3TO PEAKTUBHASI MOIIHOCTh
* [TostHast MOITHOCTH — ATO KOPEHb KBAJPATHBIN U3 CYMMbI aKTUBHOW U PEAKTUBHOM MOIITHOCTEMN
* Mojtysib MOJTHOM MOITHOCTH PaBEH KOPHIO KBAIPaTHOMY U3 CYMMBbI aKTUBHOM M pEaKTUBHOMN
MOIITHOCTEHN
7. Cuctema TMHEMHBIX anreOpanyecKux ypaBHEHHUHM UMeeT pelieHue, eciu
BapwnaHTbl OTBETOB:
* paHT OCHOBHOW MAaTpHIIbl PaBEH PAHTy PACIIMPEHHOW MATPHULIbI
* BEKTOp MPaBbIX YacTei HyJIeBOM (OJHOPOIHAS CHCTEMA)
* BEKTOp MPaBbIX YacTei HEHYJIEBOH (cucTeMa HEOAHOPOIHAS)
* OIPEJENINUTENb MATPHULIBI PABEH HYJIIO
8. IlpencraBneHne KOMILUIEKCHOTO YHCIA B JEKAPTOBOM CHCTEME KOOPAMHAT SKBUBAJICHTHO JIU
€ro TPUrOHOMETPUYECKON U TTOKa3aTEeIbHOM 3aucu?
BapwnaHTbI OTBETOB:

CornacoBaHa Ha noptane Ne 59649 19




* OTO OJIHO U TO K€ YHCIIO
* ToJIbKO B MOJSIPHOM CUCTEME KOOPAUHAT
* ToJIbKO B IEKapTOBOM CUCTEME KOOPANHAT
* DTO pa3JIMYHbIC YHCTIa
9. Kak cBsi3aHO cyniecTBOBaHHE 0OpaTHOM MaTPHIIBl U BETUYMHA ONIPEACITUTEN?
BapuaHTbl OTBETOB:
» O0OpartHasi MaTpHIla HE CYIECTBYET, €CJIU ONPEIENIUTENb OTPULIATEIbHBIN
» O0OpaTHas MaTpHIla CyIIECTBYET, TOJbKO €CIIU ONPEACIIUTENb HE PABEH HYJIIO
* OTH MOHATHUS HE CBSI3aHBI
» OOpaTHas MaTpulla He CYIIECTBYET, €CJIU ONpeaenuTeNb oonpie yucna 1.1E+4932
10. CkonbKo 3HaYeHUN UMEET KOPEHb IIECTON CTENeHN U3 uncia -4-31?
BapuaHTbl OTBETOB:
* [ITecTp
e OonH
* KopHeii HeT

 JlBa
9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. Ilenu nepemeHHOro ToKa. ONUIINTE NIPOTEKAHWE FAPMOHMYECKOTO CUTHAJIa Yepe3 aKTUBHbIE
(pe3ucTop) U peakTUBHbIE (KaTyIIKa MHAYKTUBHOCTU M KOHACHCATOP) JIEMEHTHI CXEMBI.

2. KoMIIeKCHOE CONPOTHUBIIEHUE y4YacTKa LIENU NEpEMEHHOr0 Toka. Kak yuuThIBaeTcsi B HEM
€MKOCTb KOH/IEHCATOpa, HHAYKTUBHOCTh JIpOCCEIIs, CONPOTUBJIEHUE pe3ucTopa. Biauser nu Ha
HEro Nepuoj1 KosiebaHuit MepeMeHHOro Toka?

3. AKTHUBHas, pEaKTHBHAs W MOJHAas MOIIHOCTH Ienu nepeMeHHoro toka. Chopmynupyiite
NPUHIMI OalaHCa MOLTHOCTEH B IIEMH MEPEMEHHOT0 TOKA.

4. DnexTpuueckas uens. HampsixkeHue, TOK, CONPOTUBIEHHUE, MOIHOCTh - KaK CBS3aHBl 3TU
BEJIMYMHBI, OT YETO OHU 3aBUCAT Ul Pa3IMUHBIX JJIEMEHTOB cXeM. 3akoH Oma.

5. Chopmynupyiite 3akousl Kupxroda ansg sIeKTpUUECKUX IEeNel, OMUIIUTE HX IS
NapaJuIeIbHOTO U [TOCJIE0BATEILHOTO COEAMHEHNUS DIIEMEHTOB CXEMBI.

6. ChopmynupyiiTe, Koraa cuctemMa JUHEHHBIX anreOpanmyeckux ypaBHenuit (CJIAY) umeer
pemenue. Korga 3To pemeHue eqUHCTBEHHO. B yem pasnuuus nnsg oXHOPOAHOU U
HeoaHopoanoit CJIAY?

7. Kak maTpuyHble onepaluuy NIPUMEHSIOTCS AJs PEIIECHUsI CUCTEM JIMHEHHBIX alreOpanyecKux
ypaBuenuit (CJIAY)? Kakue metoas pemenuss CJIAY Bbl 3Haete? Kak 3Tu MeTonsl
peanu3oBansbl B cpeae MathCAD?

8. Urto Takoe panr matpuupl? Kak 3To MOHATHE XapaKTEpHU3yeT JUHEUHYIO 3aBUCUMOCTD (WU
HE3aBUCHUMOCTB) CTOJOIIOB M CTPOK MaTpuubl? Kak ¢ 3TUM NOHATHEM CBS3aHO MOHATHE
ONpEeIeTUTENS] MaTPULIbI?

9. Kak B cucrteme MathCAD 3anate umnynbcHyto GpyHkuuio? YTo moHuMaercs moj eé
aMIUTUTY10M, YacToToH, (a3oil, mupuHoil mMmnynbca? Kak ommcaTh M3MEHSIOMIYIOCS
JUIMTEIBHOCTh UMITyJIbca?

10. Kakue mapaMeTpbl TapMOHUYECKOW (yHKIMH BBIPAKAIOTCS Y€pe3 BPAIAIONIYIOCS TOUYKY B
KOMILIEKCHOHU TutockocTH? Kak nmepeiT oT pyHKIIMOHAIBHOM 3aIIMCH TaApMOHUYECKON (QYHKIUU
K €€ MpeICTaBICHNI0 KOMIUIEKCHBIM YHCIIOM U 00paTHO?

9.1.3. IIpuMepHBbIii NepedeHb BAPMAHTOB MHAUBUAYAJIbHBIX 3aJaHU I

1. IlpeacraBieHne rapMOHMYECKU M3MEHSIOMIECHCS BEJIUUYMHBI KOMIUIEKCHBIM YHCIOM. TOK M
HaIpsDKEHUE Ha aKTUBHOM dJIEMEHTE 1enu. ToK U HampspkeHue B KoHAeHcaTtope. CaBur (assbl.
EmMkoctHOE conmporuBienue. CABuUT a3kl TOKAa U HAMPSIKCHUS B KaTYIIKE WHIYKTUBHOCTH.
NHayKTUBHOE CONMPOTHUBJICHHE. AKTUBHOE U PEAKTHBHOE compoTuBieHue. KoMmmiekcHoe
conporuBieHne. 3akoH OMa u 3akoHbl Kupxroda s 1nenu nepeMeHHOTo ToOKa. AKTUBHAS,
pEaKTUBHAs M MOJIHAS MOIIHOCTh B LIENHU MEpeMEeHHOro Toka. [IpencraBienrne MOITHOCTH B
KOMIUTIEKCHOM (popMe. AKTUBHAsI U PEaKTUBHASI COCTABIISIOIIHE
MOIIHOCTHU. banaHnc MonIHOCTEHN B 1I€MU IEPEMEHHOTO TOKA.

2. KoMmiekcHbIE YHcia U KOMIUIEKCHAs TUIOCKOCTh. JIeKapTOBO M MOJAPHOE MPEICTaBICHUE
KOMIIUIEKCHOTO 4Hucyia. Moayiap U apTyMEHT KOMIUIEKCHOTO Yuciia. TpuroHoMeTpudeckas
3alMuCh KOMIUIEKCHOTO 4ucia. [loka3zartenbHas ¢opma 3amucH KOMIJIEKCHOTO YHCIA.
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ApudmeTnueckue onepanuu ¢ KOMIUIEKCHBIMU YUCJIaMU (CIOXKEHUE, YMHOKEHHE, JIeJICHUE).
Bo3Benenue KOMIIJIEKCHOTO Yucia B cTeneHb. KopeHb n-HO# CTENeHU U3 KOMILJIEKCHOTO YUCJa.

3. Jlunelinas anreOpa B MPUJIOKEHUU K MOJCIMPOBAHUIO I[ETIEH TTOCTOSHHOTO TOKA. DJIEMEHTHI
L[ENU MOCTOSTHHOTO TOKA. VICTOYHUMKYN Hanps>KeHUs: ¥ UICTOYHHUKHU ToKa. CONPOTHUBIEHUE yUacTKa
nenu. 3akoH Oma. 3akonsl Kupxroda. Dueprus u montHocTh. PaboTa ydactka nenu. MomHocTh
noTpebiieHHas U MOITHOCTh UCTOYHUKA HamnpskeHus. banaHc MomHOCTeH B 1€y OCTOSTHHOTO
TOKa.

4. Cucrema nuHelHBIX anreOpanueckux ypaBHeHuit (CJIAY). JIuneitHo 3aBucUMas U JTMHEHHO
He3aBUCHMasl cucTeMa BEKTOpoB. PaHr MaTpuubl cucreMbl. Kputepuii cyuiecTBOBaHUS U
enuacTBeHHOCTH pemieHus CJIAY. Onpenenurenb, paHT MaTPUIBI U CBOKWCTBA 0OpaTHOM
Matpuibl. [Touck pemenus CJIAY npu nomomu oOpatHoi MaTpuilsl. MeTton ["aycca pemenus
CJIAY. IIpaBuno Kpamepa pemenust CJIAY. O6mee u gactHoe pemenue CJIIAY, nmeromeit
6ombie ogHoro kKopHs. Berpoennsie pynkiuu MathCAD s pemenust CJIAY.

5. Omnepatopusiii 610k B MatCAD. OnepaTopsl TpucBauBaHUs, KaK UMHU CIEAYET MOJIb30BaATHCS
BHYTPHU JIOTHYECKUX OJ0KOB. UeM OTIHYaIOTCS ONEepaTophl IIUKJIa OT ONEpaToOpoB BhIOOpA.
Onepatopsl ipepbiBadus B MathCAD. CroiicTBa rapMoHHYecKOro curHana. KakoBsl OCHOBHBIE
XapaKTepUCTUKHU LU(PPOBOro CUTHAJA, YTO TAKOE YacTOTa KBAaHTOBAHUS U TaKTOBBIN MEPHO/I.
Hecunyconnanbuble nepuoanyeckue curansl. [lunoodpazHoe pa3zepThiBaroliee Hanps>KeHUE,
JUTSl YeTO OH HCIIONB3YETCS U KaK CTpOouTCsA. Buabl aHanoroBoi Moaynsauuu. Moy isiiiiOHHbIE
GYHKIIUN UMITYJIbCHO-MOTYJIILIUOHHBIX CXEM.

6. YUto 3HauuT uccaeaoBaHue QYHKIIMN U A1 4ero 3To HykHo. O0nacTe onpeneneHus GyHKIUHA U
TOUYKU pa3pbiBa, Kak OHM cBs3aHbl. [Ipenen ¢dyHKIMM U mpeaen MOCIeA0BATEIbHOCTH B
MathCAD. HaxoxeHne s3KCTpeMyMOB U TO4YeK neperuda (GyHKIMU, Kak dTa 3a7a4a CBsI3aHa C
MOHSATHEM MPOU3BOJHON. YUAaCTKU BO3pacTaHus U yObiBaHUA QyHKIuU. TOoukM nepecevueHus
byHkuuu ¢ ocsiMu koopauHat. [Ipusnak yérHoctu u Heu€THOCTH QyHKUMU. [lepuoanueckas
¢dbyukmusa. Yto Takoe acumnToTa rpaduka QyHKIIMU, TOYeMy TTOMCK aCUMITOT (PYHKIIUU CBSI3aH
C 3a71a4eil HaXOXKJICHUS MIpeea.

7. TloHsTHe BeKTOpa U MaTpHUIlbl. MaTpuIla Kak CUCTEMa BEKTOPOB-CTPOK U BEKTOPOB-CTOJIOIIOB.
ApudmMeTndyeckue ornepamdu ¢ BEKTOpaMu MU MaTpuiamu. JIuHelHas 3aBHCUMOCTH
(He3aBUCUMOCTD) BEKTOPOB. OmnpenenuTenb MaTPHUIbl, paHT MaTpHUIbl, 0OpaTHas MaTpulia.
DKBHUBAJICHTHBIE TTpeoOpa3oBanus MaTpuil. MeToabl paboTsl ¢ Matpuiiamu B MatCAD.

8. Ilepemennbie u ux 3HaueHus B MathCAD. Yucnennoe npencrapienue Gpynkiuu. Kopau
ypaBHeHUS U HYIH GyHKUUU. [Ipuembl OTbICKaHUS KOpHEW HEIWHEWHOIro ypaBHEHHUS B
MathCAD. DxcTtpemyMbl QyHKIIMU W KOPHH MPOU3BOAHOW. Kak ompenenuts y4acTKu
Bo3pacTanus (yObiBanus) ¢pyHkiuu. Kak HaliTh Toukm neperuda rpaduka ¢pynkiuu. Gopmat
BBIBOIa pe3ysibTaToB B cucteme MathCAD.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATEIbHOE MBIILICHUE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporuecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM IuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
HAy4YHO-IIONYJAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3J]IMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIU NPOCMOTP MarTepuana OCYLIECTBISIUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAEISAs OCHOBHBIEC UJEU; HA OCHOBAaHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
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3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;
— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

JlJ1s ycHemHoro ocBOeHus Kypca JOCTaTOuHO 0a30BbIX 3HAHMM [0 MaTeMaTuke U (pu3mnke B o0beme
cpeIHel MKOJIbl ¥ 0a30BbIX HABBIKOB Pa0OThHI C KOMIIBIOTEPOM.
[TockonbKy Kypc 6a3upyeTcsi Ha aKTUBHOM NMPUMEHEHHH MaTeMatudeckoro nakerta MathCAD u
ero MpUMEHEHUs IS pacyeTa MPOCTEHIINX AJIEKTPUUYECKUX CXEM U MOJACTUPOBAHUS MPOCTEHIIHNX
FapMOHMYECKUX M HUMIIYJILCHBIX CUTHAJOB, IUIS 3aHATUN TpeOyeTcs MoMelleHHe, OCHALIEeHHOE
KOMIThIOTEpaMHU C YCTAHOBJIEHHBIM Ha HHMX maketoM MathCAD.
Bepcus nmporpammuoro makera MathCAD He nmeeT 3HadeHHs: TporpaMMa | 3aJJaHusI COCTABIICHBI
TakK, 4To nojoiaeT mobas. OnepalnoHHas CUCTEMA, YCTAaHOBJICHHAs HA KOMITBIOTEPE HE UMEET 3HAUCHHUS.
JI71st caMOCTOSATENBHBIX 3aHATUH TaK)Ke TPEOYIOTCSI KOMIIBIOTEPHI ¢ ycTaHOBIeHHBIM MathCAD.
Jlist mpoBeieHUsl TeKIMOHHBIX 3aHATUNH PEKOMEH]IYEeTCSl UCTOIb30BaTh MHTEPAKTUBHBIE CPEACTBA

oOydeHwusl.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:
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— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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