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1. IIACITOPT ®OHJA OOEHOYHbLIX CPEACTB

02.03.02

UHGOpMAayUOHHble mexHon02uu

HanpaBneHHOCTS (ripodusib): KomnbiomepHble HaQyKu
OucuynivHa: KoHLenyuy U TeEXHOJIOTMY MapIupyTHU3alyun
CemecTpsl usyyeHust: 7
dopma NpoMeKyTOUHOM aTTeCTaljuu: 3auem

dyHOameHmanbHass uHpopmamuka u

2. IEPEUEHh ®OPMUPYEMbBIX KOMIIETEHITVI

2.1. KommneTeHIIMH, 3aKpeIIéHHbIE 3a JUCHUIIIMHOU
N3yuenue pucuuruiMHbl «KOHLEMIMM U TEXHOJOTUU
HaripaB/ieHO Ha (h)OpMHpOBaHUe CAeAYIOIIUX KOMIIeTeHI[HH:

MapILIpPyTU3aLN»

Kogpbl
Ilepeuens niaHupy-
KOMmIIe- CopepykaHue .
N VHauKaTOpbl JOCTW)KEHUs] KOMITeTEHL[MKA | eMbIX pe3yJ/bTaTOB
TEeHLUHA | KOMITeTeHLIUU CO-
(1o nacko OrOC B cootBeTcTBUU ¢ OITOI o0yueHHsI TI0 JUCITH-
®roC) T/IMHe
1 2 3 4
YK-4 Criocoben YK-4.1 meeT nipeficTaB/ieHrE O 3Hamb
OCYILL[eCTBJISATh rpaBW/iax U MPUHLMIAX JeJI0BOM YCTHOM | TePMUHOJIOTUIO
Jle/I0BYO Y IMCbMEHHOM KOMMYHUKALUU Ha KOMITbFOTEPHBIX
KOMMYHHUKALMIO B | TOCYAApCTBEHHOM $i3bike Poccuiickou ceTel Ha
YCTHOU U ®denepalii U THOCTPAHHOM(bIX) aHIVIMMCKOM $I3bIKeE;
MMCbMEHHOU s13bIKe(ax).
dbopmax Ha YK-4.2 [leMoHCTpUpYyeT ymMeHue YMemb BBINOHSATH
rOCyZapCTBEHHOM | OCYLLeCTBJ/ISITh [|eJIOBYHO KOMMYHHKaLyio | [TOUCK MH(pOpMALIH
SI3bIKE B YCTHOM M MUCbMEHHOM (opmax, Y UnTaTh
Poccutickoit UCTI0/Ib30BaTh METObI U HABBIKA AOKYMEHTALHIO 110
®denepalyu u JIeTIOBOTO OOII[eHUSI. MaphipyThsaiiy Ha
rHocTpaHHOM(bIX | YK-4.3 ViMeeT HaBbIKM [1€JI0BOTO AHITIMACKOM SI3bIKE;
) si3biKe(ax) 00I1IeHHsT Ha TOCYJapPCTBEHHOM $I3bIKe
Poccuiickoi ®egepaLyu u Bnadems Habbikamu
MHOCTpaHHOM(bIX) SI3bIKe(ax) HTeHHs
JIOKyMeHTaL[1u 110
MapIIpyTU3aliy Ha
aHIVIMMCKOM $I3bIKE;
[TK-1 Crioco6en npume- | TTK-1.1. [leMoHCTpHUpYeT 3HaHKWE OCHOB 3HaThb
HSITh B Tipodec- OmnepaLvOHHBIX CUCTEM, CeTeBbIX TEXHO- | YPOBHU 3TaJOHHOU
CUOHANBHOM fiesi- | JIOTUM, SI3bIKOB TIPOTpaMMHpOBaHus, 6a3 | Mmogemu ISO/OSI,
TeJILHOCTH COBpPEe- | JAHHBIX M TeXHOJIOTHI 00pabOTKM JjaH- crek TCP/IP;
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MMporpaMmMupoOBa- A3BIKOB 1 METOJOB (bOpMaJ'IbHBIX CIienu- HWHCTPpYMEHTAJ/IbHbIE

HHUS ¥ TEXHOJIO-
ruv 06paboTKH
JIAHHBIX, Orepa-
L[OHHBIE CHCTe-
MbI, TIPOrPaMM-
Hble OMOJTHOTeKH
U TaKeThl ITPU-
KJIa/IHBIX TPO-
rpamm, CeTeBbIe
TeXHOJIOTMH, CU-
CTeMBI yIIpaBJie-
Hus1 Oa3aMu J1aH-
HBIX; IPOEKTHUPO-
BaThb 0a3bl JaH-
HBIX U TIPOrPaMM-
HbIe UHTEP(ENChI

dukanuii; MeTo0B cbopa TpeboBaHMI K
MIPOrpaMMHOMY O0ecrieueHHIo, aHa/M3a
TpeIMeTHOM 00/1aCTH

[1K-1.2. leMOHCTpHpYyeT yMeHHs pa3pa-
GaThIBaTh CUCTEMHOE U TIPUKJIA/IHOE TIPO-
rpaMMHOe obecrieueHre C UCII0/Tb30BaHU-
€M SI3bIKOB U TeXHOJIOTM MPOrpaMMUPO-
BaHWMsl, 0a3 JaHHBIX, CETeBbIX TEXHOJIOTUN
Y OTepaljMOHHBIX CUCTEM; BbITIO/IHATh
MPOeKTUPOBaHWe KOMITIOHEHTOB MpPO-
rpaMMHOT0 obecrieyeHust 110 3alaHHbIM
TpeOOBaHHUSIM B PaMKaXx OIpeZie/ieHHON
TpeIMeTHOM 00/1aCTH

[TK-1.3. VimeeT npakTUUeCKU OMBIT UC-
T10J1b30BaHH1sI COBPEMEHHBIX $13bIKOB MPO-
rpaMMHPOBAaHUS, OMO/IMOTEK U TTAKETOB
MpoOrpaMM, CHCTeM yTIpaB/ieHust 6a3amMu

Y BBIUMC/IUTE/IbHbIE
cpeJiCcTBa AJ1st
TIOCTPOEeHUsT
KOMIbFOTEPHBIX
ceTel;

YMeTb
TPOEKTUPOBATh CETU
C 1CM0/Ib30BaHUEM
pa3/InyHbIX TIPOTO-
KOJIOB CETeBOI0
YPOBHS;

Bnanets

HaBbIKaMU TIPUMeHe-
HUS CeTeBbIX TeXHO-
JIOTUHM U T€XHOJIOTUI

[AHHBIX, TIPOEKTUPOBaHUs 0a3 JaHHBIX U | MEPLIPYTHU3ALNK;
TporpaMMHBIX UHTep(helicoB
[1K-3 CriocobeH K [1K-3.1 JemMoHCTpUpPYyeT 3HaHKEe OCHOB 3HaTh

aJIMUHUACTPUPOBA | apXUTEKTYyPbl MHPOPMALIMOHHBIX CUCTEM, | METO/bI

HUIO U YCTPOMCTBA arrapaTrHO-IporpaMMHBIX aZMUHVCTPUPOBaHUS

COMPOBOXK/JEHUID | KOMILJIEKCOB, Y COTIPOBOXK/I€HUS

VH(OpMaLMOHHBI KOMITbFOTEPHBIX

(opwmary I1K-3.2 JeMOHCTpUpYyeT yMeHUs pellaTh N p

X CUCTeM, CUCTEM ceTew;
CTaHZApTHBIE 3a/jauu

yIpaB/IeHUs Ymets
aJMUHVCTPUPOBAaHUS [IPOrPaMMHbIX

0a3aMu IaHHBIX, aJIMUHUCTPUPOBATh
CUCTEM, COTPSDKEHUSI KOMIIOHEHTOB

VIHTerpaLyu Y COTIPOBOXK/ATh
pacrpe/ie/ieHHbIX IIPOrPaMMHBIX CUCTeM

rH(bOpMaI[MOHHbI KOMITbFOTEPHbIE

X CUCTeM C I1K-3.3 ImeeT HpaKTI/ILIECKI/Iﬁ OIIbIT CeTu;

WCTIO/b3yeMbIMU | &AAMUHUCTPHUPOBAHUSI U HHTET ALy

arraparHo- I/IH(bOpMaL[I/IOHHbIX cucrem BJIEI,Z[E‘TB

MPOrpaMMHBIMU HaBbIKaMU a/IMUHU-

KOMILIeKCaMU CTPUPOBaHUA U CO-

TTPOBOXKIEHHS
KOMITBIOTEPHBIX Ce-
Tel;

3. COAEP)XAHUME OIIEHOYHbBIX CPEACTB 110 AUMCIHUII/INHE

3.1 Bujbl 011eHOYHBIX CPeACTB

|N9

| KoHTtposipyemsbl

Kop komnietTeH1un/

| HavmeHoBaHM | HaumeHnoBaH
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e
€ OLIEHOUHOTO | OLIEHOUHOTO
CpefcTBa il | CpeACTBa Ha
I/ | e TeMbl/ pa3aesibl TUIaHUPY€eMbIe Pe3y/ibTaTbl 00yueHust
TeKyILlero TIPOMEXYTOY
KOHTPOJISA HOM
arTecTalyuu
Mapripytusatus. | YK-4/3Haem TepMUHOJIOTHIO Tect Nel WTorossiii
Kongurypauyst | koMIbHOTepHBIX CeTeli Ha aHITIMHACKOM HokymenTany | Tect
MapILIPYTH3aTOPO | gapike s Ha
B CISCO YK-4/YMeem BBITIOHATE ITOUCK QHITAHCKOM
vHbOpMalMU U YUTaTh JOKYMEeHTAal|I0 #I3BIKE
T10 MapILIPyTH3aliuM Ha aHIJIMMCKOM
SI3bIKE;
[TK-1/3nHaet
ypOBHHM 3TasioHHoU mogenu [SO/OSI,
crek TCP/IP; coBpeMeHHbIe
1 VHCTPYMEHTaJIbHbIe Y BBIUUC/IUTE/TbHBIE
CpeACTBa /151 TOCTPOEHUs
KOMITBIOTEPHBIX CeTel;
[IK-1/Ymeet
MPOEKTUPOBATh CETU C UCIOIb30BaHUEM
pa3/IMuHbIX MTPOTOKOJIOB CETEBOI'O YPOB-
HSl;
[TK-3/3naet
MeTO/Ibl a/IMUHUCTPUPOBAHUS U
COTIPOBOXK/IeHHsI KOMITbIOTEPHBIX CeTel;
IIpoToKonel YK-4/BnajieTh HaBbIKaMHu UTE€HUS U TecT Ne2 WTtorosbIi
MapLIpyTU3allii | rToHMMaHUsA JOKYMeHTALUU [IPOrpaMm KonTponeHast | Tect
Ha aHITTUMCKOM SI3LIKE; pabora
TIK-1/Bnageet AoxymenTary
HaBbIKAMH NIPUMeHEHHs] CeTeBbIX TEXHO- | Ha -
o o dHIVIMMCKOM
) JIOTHH 1 TeXHO/IOTMH MEPIIPYTH3aLWK; |
[IK-3/Y™meet
aMUHUCTPUPOBATh U COMPOBOXK/ATh
KOMIbIOTEPHbIE CEeTH;
[IK-3/Bnageet
HaBbIKAMM a/IMUHUCTPUPOBAHUSI U CO-
TIPOBOYK/I€HHsI KOMITbIOTEPHBIX CeTel;

TurnoBble 3a/jaHUsi, KOHTPOJIbHbIe PpabOThI, TeCTbl, KpPUTEpPUXM U TIOKa3aTeiu
OLIeHMBAHHUSI B PAMKaxX TeKYIIero KOHTPOJIsi TIpeZicTaB/eHbl B paboueli mporpamMme
no pucuurvivHe. [lonHbIe KOMIUIEKTBI OLIEHOYHBIX CpeACTB U KOHTPOJIBHO-
M3MepUTe/IbHbIX MaTepuajioB XpaHATCA Ha Kadeape U SBASIOTCS  yueOGHO-
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3.2 Coep)xaHue OL[eHOYHBIX CPe/JCTB //isf TeKylleH aTrTecTalumn

IIpumep JOKyMeHTAllM4 HAa aHIJIMHCKOM fI3bIKe
Chapter 3. Blinking an LED in C When you’re writing software for hardware,
turning an LED on, off, and then on again, is typically the first program that gets
run in a new programming environment. Learning how to blink an LED gets you
half way to anywhere. We’re going to go ahead and blink the on-board LED on the
Raspberry Pi Pico which is connected to pin 25 of the RP2040. Pico Examples:
https://github.com/raspberrypi/pico-examples/tree/master/blink/blink.c Lines 9 - 23
9 int main() { 10 #ifndef PICO_DEFAULT_LED_PIN 11 #warning blink example
requires a board with a regular LED 12 #else 13 const uint LED_PIN =
PICO_DEFAULT_LED_PIN; 14 gpio_init(LED_PIN); 15 gpio_set_dir(LED_PIN,
GPIO_OUT); 16 while (true) { 17 gpio_put(LED_PIN, 1); 18 sleep_ms(250); 19
gpio_put(LED_PIN, 0); 20 sleep_ms(250); 21 } 22 #endif 23 } 3.1. Building
"Blink" From the pico directory we created earlier, cd into pico-examples and
create a build directory. $ cd pico-examples $ mkdir build $ cd build Then,
assuming you cloned the pico-sdk and pico-examples repositories into the same
directory side-by-side, set the PICO_SDK_PATH: $ export
PICO_SDK_PATH-=../../pico-sdk @ TIP Throughout this book we use the relative
path ../../pico-sdk to the checkout of the SDK for the PICO_SDK_PATH. However
depending on the location of your checkout it might make sense to replace this with
the absolute path, e.g. /home/pi/pico/pico-sdk. Prepare your cmake build directory
by running cmake .. $ cmake .. Using PICO_SDK_PATH from environment
("../../pico-sdk") PICO_SDK_PATH is /home/pi/pico/pico-sdk . Getting started
with Raspberry Pi Pico 3.1. Building "Blink" 8 . . -- Build files have been written
to: /home/pi/pico/pico-examples/build @ NOTE cmake will default to a Release
build with compiler optimisations enabled and debugging information removed. To
build a debug version, run cmake -DCMAKE_BUILD_TYPE=Debug ... We will
explore this later in Section 6.1. CMake has now prepared a build area for the pico-
examples tree. From here, it is possible to type make to build all example
applications. However, as we are building blink we will only build that application
for now by changing directory into the blink directory before typing make. ¢ TIP
Invoking make with -j4 will run four make jobs in parallel to speed it up. A
Raspberry Pi 4 has 4 cores so -j4 is a reasonable number. $ cd blink $ make -j4
Scanning dependencies of target ELF2UF2Build Scanning dependencies of target

© ®I'BOY BO «Uenl'Y»
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boot_stage2_original [ 0%] Creating directories for 'ELF2UF2Build' . . .
[100%] Linking CXX executable blink.elf [100%] Built target blink Amongst other
targets, we have now built: « blink.elf, which is used by the debugger ¢ blink.uf2,
which can be dragged onto the RP2040 USB Mass Storage Device This binary will
blink the on-board LED of the Raspberry Pi Pico which is connected to GPIO25 of
RP2040. More detail on the example code? This document shows how to build
software and load it onto your Raspberry Pi Pico. A lot goes on behind the scenes
to turn our blink application into a binary program, and the Raspberry Pi Pico C/C+
+ SDK book pulls back the curtain and shows some of the machinery involved. If
you aren’t worried about this kind of thing yet, read on! 3.2. Load and run "Blink"
The fastest method to load software onto a RP2040-based board for the first time is
by mounting it as a USB Mass Storage Device. Doing this allows you to drag a file
onto the board to program the flash. Go ahead and connect the Raspberry Pi Pico to
your Raspberry Pi using a micro-USB cable, making sure that you hold down the
BOOTSEL button (Figure 1) as you do so, to force it into USB Mass Storage
Mode.

3.2.3. Aside: Other Boards If you are not following these instructions on a
Raspberry Pi Pico, you may not have a BOOTSEL button (as labelled in Figure 1).
Your board may have some other way of loading code, which the board supplier
should have documented: * Most boards expose the SWD interface (Chapter 5)
which can reset the board and load code without any button presses ¢« There may be
some other way of pulling down the flash CS pin (which is how the BOOTSEL
button works on Raspberry Pi Pico), such as a pair of jumper pins which should be
shorted together « Some boards will have a reset button but no BOOTSEL, and
may include some code in flash to detect a doublepress of the reset button and enter
the bootloader in this way. In all cases you should consult the documentation for
the specific board you are using, which should describe the best way to load
firmware onto that board. 3.2.4. Aside: Hands-free Flash Programming To enter
BOOTSEL mode on your Raspberry Pi Pico, and load code over USB, you need to
hold the BOOTSEL button down, and then reset the board in some way. You can do
this by unplugging and plugging the USB connector, or adding an external button
to pull the RUN pin to ground. You can also use the SWD port (Chapter 5) to reset
the board, load code and set the processors running, and this works even if your
code has crashed, so there is no need to manually reset the board or press any
buttons. Once you are all set up with building programs, and you have tried the
Hello World example in the next chapter (Chapter 4), setting up SWD is a good
next step. If you are on a Raspberry Pi, you can set up SWD by running the pico-
setup script (Chapter 1), and connecting 3 wires from your Pi to the Pico as shown
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in Chapter 5. A USB to SWD debug probe can also be used, for example Appendix
A shows how one Pico can be used to access the SWD port of a second Pico via the
first Pico’s USB port.

[TonHOE CIIpaBOYHOE PYKOBO/CTBO Ha AHT/TUUCKOM SI3bIKe:;
https://datasheets.raspberrypi.com/pico/getting-started-with-pico.pdf

IIpuMepsI 3aJaHui /s 1a00pPaTOPHBIX padoT

1 basoBas Hactporika MapmpyTtusatopa CISCO. TIloctpoenue cetu cC
MCTO0/b30BaHUeM CTaTUueCcKuX MapiipyToB OOyuaroluiicsi: rpefocTaB/sieT OT4eT
M KOH(UTypaldi0 yCTPONCTB, CBOOOJHO OPUEHTHPYeTCs B TeMe; COMOCTaB/seT
TEOPUI0 Y TIO/yuyeHHble MpakKTUUeCcKre pe3y/bTaTbl; CBOOOJIHO MOXKeT OTBETUTh Ha
[ OTI0JIHUTE/IbHbIE BOIIPOCHI.

2 [TocTpoeHre U HaCTPOMKA CeTU C UCIIOIb30BaHWeM TpoTokosa RIPv1
3 [TocTpoeHre ¥ HaCTPOMKa CeTU C UCIIOIb30BaHUeM TTPOTOKo/1a RIPv2
4 [TocTpoeHre 1 HACTPOWKA CETH C UCIOIb30BaHUeM NTpoTokoia OSPF
5 [TocTpoeHre U HaCTPOKMKA CeTU C UCIOIb30BaHHeM TTpoTokoia EIGRP

IIpuMepsI BONIPOCOB A/ TeCTa
1. IIpoTokos MapuipyTtusanuu RIP ncnosnb3yer:
a. KiraccoByro MapILpyTHA3aL{Uto
b. BeckaccoByto MapLIpyTHA3aL1tO
c. CraTnueckyr MaplIpyTHU3aLyio

2. B mapmpyTtusaropax CISCO agmunucTparvBHas guctanius (AD) ans
CTaTAYeCKOro MapllpyTa paBHa:

a. 1

b.0

c. 30

d. 120

e. 110

3. BribepuTte Hanboee MTOAXO/SAIINN BapHaHT [ijIsi 00JIBIION KOPIIOPAaTUBHOM CETH
C KOJIMUeCTBOM Xo11oB Oostee 30:

a. OSPF

b. RIPv2

c. CtaTuueckasi MapIpyTU3aLusi
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3.3. Kpurepuu onieHMBaHUA 10 BUAAM OLIEHOYHBIX CPeACTB

Kpurepuu oLileHMBaHUA TeCTa

OneHka He 3auTteHo 3auTeHo
HabpanHast cymma
(o)
banos (% Menee 80 80-100
BBITIOJTHEHHBIX
3afanuii) (max — 100)

KpuTepuu onieHMBaHUA /1aD0pPaTOPHBIX padoT

«3aUTeHO»
1)  Pabota npejcraBiieHa B yCTaHOB/IEHHBIN CPOK 1 0hopM/ieHa B COOTBETCTBUU
C YCTaHOBJ/IEHHBIMU TPebOBaHUSMU

2)  Pabora HamMcaHa CaMOCTOSITe/TbHO M B HEM B TIOJTHOM Mepe PacKpPhIThHI BO-
MPOCHI KOHTPOJ/IbHBIX 3a/laHUM

3)  Hcnosnb30BaHbI crieljianbHble ICTOUHUKU (HOPMaTUBHO-3aKOHO/ATe/TbHbIe
aKThl U JIATepaTypa)

4)  paboTa comep>XUT MpaBUIbHYIO (HOPMYIUPOBKY MOHSTHI U KaTeropui

5) B OCBell[eHUY BOMPOCOB 3a/laHUI He COAePXKUTCS TPYOBIX OIIMOOK

6)  Tipu pellieHU 3aZlaHUI CZie/laHbl TIPaBU/IbHbIE U apTyMeHTUPOBaHHbIe BBIBO-
Jbl

«He 3a4YTeHO»

1)  CTy[eHT He CIIpaBUJICA C 3a/|JaHUSIMU

2) B paboTe He pacKpbITO OCHOBHOE CO/iep>KaHue BOIIPOCOB, UMeIOTCs TpyObie
OIITHMOKHU

3)  UMeHTCS sIBHble IPU3HAKK TIaruarta

4)  odopmeHue paboThl He COOTBETCTBYET TpeOOBaHUAM

Pabora, 1o pe3y/abTaTaM IMPOBEPKU KOTOPOU BBICTaB/IeHA OIleHKA «He 3a4TeHO0»,
BO3BpaIllaeTcs CTYAeHTY Ha 10paboTky. CTy/IeHT He MOXKeT OBITh ZOMyIIeH 0
C/lauM 3ayeTa Jo TeX Top, MOKa He MpeJCTaBUT UCIIpaBIeHHY0 paboTy.

KpuTepuu onieHMBaHUA NOHUMAHMA TEKCTA HA aHIVIMMCKOM fi3bIKe

“5” — «ormuHO» (96-100 6amioB) «3auteHo» — 100 — 75% moHMMaHUS
OCHOBHOTO CO/lep)KaHHsI TeKCTa, CTyAeHT yMmeeT CBOOOJHO (TOYTH CBOOOAHO) U
apr'yMeHTHUPOBAaHO  BbICKA3bIBaThCsSl, O0OOCTOSTETBHO  W3/araTb  CofiepKaHue
MIPOYMTAHHOTO, JIOTUYeCKH BBICTPAWBaTh CBOE COOOIIeHHe, Pa3BUBaTh OT/e/IbHbIE
MOJIO)KEeHHsI W JielaTb COOTBETCTBYIOLL[ME BBLIBOJbI, U3J0KeHUe 0(OopMIeHO
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TIPaBUJIbHO IPAMMAaTHUYeCKU U JIeKCUYe CKHU.

“4” — «xopormio» (76-95 6amioB) «3auTeHO» — 75% IMMOHMMaHHUS OCHOBHOTO
coZiep>KaHusl TeKCTa, CTYJAeHT MOXKeT KpaTKO M3JlaraTh COZEep’KaHue MPOUUTAHHOTO
000CHOBaTh W OOBSCHUTH CBOU B3IVISA[bl, B W3JIOKEHUM [OMyCKaloTcs 2-3
He3HauMMble rPaMMaTHUeCcKHe WK JIeKCUueCKye OIIMOKY.

“3” — «ymoBneTBOopuUTeNbHO» (60-75 0Oanmn) «3auteHo» — 75 — 50%
MOHMMAaHUSI OCHOBHOTO COZIep)KaHUSI TEKCTa, CTY[JeHT MOXKeT UCI0/Ib30BaTh
npocThle (pa3bl U TIPeJIoKeHHsI, HO HeJOCTaTOUHO TIOHSATHO W OOCTOSITE/LHO
W3J/laraTtb COZEep>XKaHue TPOUYUTAHHOTO, B HU3JIOKEHUM 2-3 TpaMMaTU4ecKue W/Iv
NeKCUUecKue OIMOKH.

"2” — «HeynoneTBopuTenbHO» (0-60 6Gann) «He 3aureHO» — MeHee 50%
IIOHMMAaHUsI OCHOBHOIO  COJEep)KaHUsl TeKCTa, WCKaKeHHWe  COZep)KaHus,
TIpeBbIllIeHre KOJIMYecTBa TpaMMaTUUeCKUX U JIeKCMUeCKUX OIIMOO0K, CTY[eHT
B/IaZleeT HeJOCTaTOUHbIM (JIOBAPHBIM 3aracoM, 3aTPyAHSAeTCS B HW3/I0KeHUU
TIPOYMTAHHOTO.

4. TIOPAAOK IIPOBEAEHMA W KPUTEPUN OILEHNUBAHUA
IMPOMEXXYTOUYHOM ATTECTAIIUN

4.1. HOpHﬁ[OK nposeaeHud MU COoAepIKdHHME OL€EHOYHBIX CpPeAcCTB
IIpOME)KYTO‘—IHOﬁ arTeCTaliun

3ayeTr TIPOBOAUTCA B BUAe TecTupoBaHus. Bcero 20 TeCTOBBIX BOIIPOCOB.
[IpogomKUTeIbHOCTL TeCTa — 35 MUHYT.
3a UTOTOBBIM TeCT oOyuaroIuiics mosydyaer MakcumyM 100 6aioB

VIToroBeIi 6aut pacCUUTLIBAETCS 10 hopMyIie:
S=(((P*50)/n)+T)/1.5

31ech:

P - Cymma 6asisioB 3a mpakTHUeCcKre paboThI

n - KomuecTBo MpakTHYeCKUX paboT

T - basnibel 3a UTOrOBBIN TECT

VToroBasi olleHKa paCCUMThIBaeTCsl HA OCHOBe UTOTOBOTrO Oasia:
0-59 6anyioB — Hey/IOBIETBOPUTETLHO/HE3aUTEHO;

60-79 6a/sI0B — Y0BIETBOPUTEBHO/3auTeHO;

80-89 6ass10B — XOPOIII0/3aUTEHO;

90-100 6a/10B — OT/IMYHO/3aUTEHO;
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4.2. KpuTepuu oLieHMBaHUA KOMIIETEeHI[UIM B X0/ie MPOMEXYTOYHOU aT-

TeCcTaljuu
Kog [1nanvpyemsbie Kputepuu orjeHuBaHUsA

KOMIIET | pe3y/bTaThl 00yueHUs 1Mo 3 H

eHIHH MCITATUIMEE auTeHo e 3a4TeHo

YK-4 | 3Haert: 3uarn 3HaeT: 3uarth He 3HaeT: 3uarb
TEePMUHOJIOTHIO TEePMUHOJIOTUIO TePMHUHOJIOTHIO
KOMIMbIOTEPHBIX CeTell Ha | KOMITbIOTEPHBIX CeTell Ha | KOMITbIOTEPHBIX ceTeld Ha
AHT/IUMCKOM $I3bIKE; QHT/IUCKOM $I3bIKE; aHTJ/IMHCKOM $3bIKE;
YMeeT: BbInoIHATE YMeeT: BbIno/IHATE He ymeer: BoimonusTs
MOUCK UH(OPMaLUK U MOUCK UH(POPMaLIUU U MOVCK UH(OPMaLIUU U
YUTATh JOKYMEHTALUI0 YUTaTh JOKYMEHTAL1I0 YUTaTh JOKYMEHTALUIO 110
10 MapIIpyTU3aliuU Ha TI0 MapIIpyTH3aluy Ha MapIIPyTU3al[i1 Ha
aHTIMICKOM $I3bIKeE; AHITUHCKOM SI3BIKE; aHTTIMMCKOM $I13bIKeE;
Bnapgeer: naBbikamu Bnapgeer: naBbikamu He Bnageer: naBbikamu
YTeHUsl JOKYMEeHTAL[U 110 | YTeHUsl JJOKYMEeHTAlL[|U 110 | UTeHUsl JOKyMeHTalu 110
MapIIpyTU3al[i Ha MapIlIpyTU3al[i1 Ha MapIIpyTU3al[i1 Ha
AQHIVIMMCKOM SI3BIKE,; AQHTJINNCKOM SI3BIKE; AQHTJINHCKOM SI3BIKE;

[IK-1 | 3naer 3Haer He 3naer
YPOBHU 3TaJIOHHOM MO/ie- | YPOBHU 3TaJIOHHOM MO/ie- | YPOBHU 3Ta/IOHHOW MO/l
mm ISO/0SI, crek TCP/ mm ISO/0SI, ctek TCP/ ISO/0OSI, ctek TCP/IP;
IP; coBpemeHHbIe IP; coBpeMeHHbIe COBpeMeHHbIe UHCTPyMeH-
MHCTPYMEHTa/bHbIE U VHCTPYMEHTA/IbHBIE U Bbl- | TajbHble U BBIUNCIUTE/Tb-
BBIUUC/TUTE/IbHBIE CPeji- YUC/IUTeIbHbIE CPeJICTBA | Hble CpeACTBa [i/Is T0-
CTBa /1/151 IOCTPOEHUs [/ TIOCTPOEHUS KOMITbIO- | CTPOEHHUsI KOMITbIOTEPHBIX
KOMIIbKOTEPHBIX CETeH; TEPHBIX CeTeu; ceTew;
Ywmeer Ywmeer He ymeer
MPOEKTUPOBATh CETH C TIPOEKTHUPOBATh CETH C TIPOEKTHUPOBATh CETH C UC-
WCII0/Ib30BaHMEM Pa3/dy- | MCI0/Ib30BaHKWEM Pa3/iny- | MOIb30BaHUEM pa3/TMUHbIX
HBIX TIPOTOKOJIOB CETeBO- | HBIX TTPOTOKOJIOB CETeBO- | MPOTOKOJIOB CETEBOTO
r0 YPOBHS; IO YPOBHS; YPOBHS;
Bnageet Bnageet He Brnageet
HaBbIKaMH NIPUMEeHeHUsI HaBbIKaMU MPYMeHeHUst HaBbIKaMU MPYMeHeHUsI ce-
CeTeBBIX TEXHOJIOTHUN U CeTeBbIX TeXHOJIOTHH U TeBBIX TEXHOJIOTUN U TeX-
TeXHOJIOTUM MepLIPYTH- | TeXHOJOTWM MepLIPYTH- | HOJOTUM MepLIpYyTH3aLiu;
3alluy; 3aluu;

[IK-3 | 3naer 3Haer He 3naer
MeTO/Ibl a[MUHUCTPHUPO- | METO/bI a/[MUHUCTPHUPO- | METOAbl aAIMUHUCTPUPOBA-
BaHUs 1 COTIDOBOXK/IEHHUsI | BaHWs U COTIPOBOXK/IEHHUsI | HUSI M COTIPOBOXKAEHUS

© ®I'BOY BO «Uenl'Y»




MHWHOBPHAYKU POCCUA
deepanbHOe TOCY1apCTBEHHOE O10/KeTHOe 06pa3oBaTesibHOe

U

yupeXx/ieHre BbICIIero 06pa3oBaHus
«YenabuHCcKui rocypapcTBeHHbli yHuBepcuteT» (PIBOY BO «Uenl'Y»)
Muacckuii punuan

Kadenpa npukiasHoi MaTeMaTUKU

DOH/] OLIEHOUHBIX CPE/ICTB 110 AUCLUIUIMHE « KOHLIETIMH U TEXHOIOTHUA MapIIPyTH3ALUH»

T0 Harpas/eHuto noAroToBku 02.03.02 dyHaameHTanbHas MHGOpPMaTrKa U MH(GOPMALIMOHHbBIE TEXHOIOTHH, TIPOdUIIb

«Kommnbrotepsble Hayku» PI'BOY BO «Yenl'Y»

Bepcus fokymenTa - 1

crp. 12 u3 14

TlepBoIii 3K3eMIUTSP

KOITHA Ne

KOMITbIOTEPHBIX CeTel;

KOMITbIOTE@PHBIX CeTel;

KOMITbIOTE@PHBIX CeTel;

Ymeet
aZIMUHUCTPUPOBATH U CO-
MPOBOXKJATh KOMITbIOTEpP-
HbIe CeTH;

YMmeet
aJMUHUCTPUPOBATH U CO-
TPOBOXKATh KOMIIbIOTED-
HbIe CeTH;

He ymeer
aZIMUHUCTPUPOBATL U CO-
IIPOBOXATh KOMIIBIOTEP-
HbIE CeTy;

Bnageer

HaBbIKaMU a/IMUHUCTPU-
POBaHMUS M COTIPOBOXK/IE-
HUSI KOMIBIOTEPHBIX Ce-
Teu;

Bnapeer

HaBbIKAMM a/IMUHUCTPU-
POBaHUS U COMPOBOXK/e-
HUSI KOMIIbFOTE@PHBIX Ce-
Tel;

He Bnageet

HaBbIKaMU aIMAHUCTPUPO-
BaHUS U COTIPOBOXKEHHUS
KOMITbIOTE@PHBIX CeTel;
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4.3. TecT pnsi 3aUueTa
1. Ons 3arpy3ku B FLASH nporpaMM MUKPOKOHTpOJL/Iepa HY>KeH (paii:
a. C paciivpeHveM .obj ;
b. c pacimpenuem .hex;
C. C paclIvMpeHueM .asm ;
d. c paciipeHnueM .ci

2. Pa3psiiHOCTB IIMHBI JaHHBIX OTpe/iessieT:

a. MakcuMasnbHbIN 00beM nH(bOopMaLiY, KOTopasi MOXKeT ObITh ToJTyueHa Uiu
nepe/iaHa 3a OfIMH pas.

b. TakTOBYIO 4aCTOTYy IIMHBI.

c. TakTOBYy0 UaCTOTy YCTPOMCTB, MOAK/IIOYEHHBIX K LLIMHE.

3. CoBpeMeHHbIM MUKPOKOHTDPOJI/IED UMeeT apXUTEKTYPY, HauboJiee MOX0XYH0 Ha:
a. 'apBapzckyro

b. ®oH HeliMaHOBCKYO

c. Apxurektypy SIMD

4.4. Pe3ynbpraThl NPOMEXYTOUHOHU aTTeCcTalu¥ U YPOBHH copmupo-
BAaHHOCTH KOMIETeHI M

YpOoBeHb 0CBOEHUSI KOMITeTeHLIUH OreHka
[TpoaBUHYTHIM 3auTeHo
ba3oBbIi 3auTeHo
[ToporoBeiii 3auTeHO
KOMITeTeHLIMY He c(hOpPMUPOBAHbI He 3a4TeHO

YpoBHM (popMUpOBaHNs KOMIIETeHI{HIA:

1. TloporoBslii ypOBeHb:

* rpe/iriosiaraet ()OpMUpoOBaHUe KOMIEeTeHIUi Ha Haua/lbHOM yPOBHe: 3HaHUe
OCHOB TPHUKJIa/HbIX KOMIBbIOTEPHBIX TEXHOJIOTUM;

* CTYZIEHT CTIOCOO€eH JlaBaTh OTBETHI HA TEOPeTHUECKHE BOIPOCHI AUCIIUTIIMHBI Ha
Y/ZIOB/IETBOPUTEILHOM YPOBHE.

2. ba3oBbili ypOBEHb:

* ripe/inosiaraeT ()opMHpOBaHKe KOMIeTeHIU Ha 6osiee BLICOKOM ypOBHeE:
dbopmupyeTcst KOMIJIEKCHOe 3HaHWe 0C0OeHHOCTel 1 pUMeHeHHsT MeTO/I0B
COBpeMeHHBIX KOMIbIOTEPHBIX TEXHOJIOTHH;

* CTYZIEHT CTIOCOO€eH JjaBaThb pa3BepPHYThIe OTBEThI Ha TEOPeTHUeCKHe BOPOCHI
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AUCHUIIIMHEBI] criocobeH peliaTh MpakTU4YeCKre 3a/iaHus.

3. [IpoABUHYTBHIN YPOBEHb:
* rpeArno/araet ()opMupoBaHye KOMIETEeHIMI Ha BLICOKOM YDOBHE, UCIO/b3yeT
T0J/lydeHHbIe 3HaHUS U YMEeHUsI TIPU U3yUeHHUH CMEeXKHBIX AUCLUIIIVH,

oOHapy»>KBaeT TOTOBHOCTh K CAaMOCTOSITe/TbHOU TTpodeccroHa bHON

JlesiTe/IbHOCTH;

* CTY[IeHT CII0CO0eH apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3peHUH,

(l)OpMYJ'II/IpOBaTB COOCTBEeHHBIe BBIBO/ZIbI Ha OCHOBE IMPUMEHEHNA YCBOEHHBIX

KOMITeTeHLIUM.
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