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1. IEJH 1 3AIAYA OCBOEHUSI TUCHUTIIVHBI

1.1. Heapto (measiMu) 0CBOEHHsI JUCHHUILIMHBI SIBJISIETCS .

—  o0ydeHHe HCIOJIb30BAaHUIO, OOOOIICHUIO M aHATM3y WHGOPMALMU Ui PELICHUS
npodeccHOHAIbHBIX 3a/ad,

—  O3HaKOMJICHHE C OCHOBAMHU COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, TEHICH-
USIMH UX Pa3BUTHA,

—  0o0ydeHue NpUHIMIIAM IOCTPOCHUS MHPOPMALMOHHBIX MOJEINEH, IPOBEICHHUIO aHa-
J13a MOJIyYEHHBIX PE3yJIbTaTOB,

—  NpHOOpeTeHHEe HABBIKOB AITOPUTMU3ALNN U IPOTPAMMHUPOBAHHS B MAaTEMAaTHUECKUX
MaKeTax,

—  O03HaKOMJIEHHE C OCHOBHBIMHM MH()OPMAIMOHHBIMU TEXHOJOTUSMH, HEOOXOIUMBIMU
JUI pelieHus: NpoecCUOHATBHBIX 3a/1a4, U3y4eHHEe METOJI0B U CHOCOOO0B HOJIyde-
HUS, XpaHEHUS U 1epepaboTKu HH(OpMAIHH,

—  NPUMEHEHHUE COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHH M KOMIIBIOTEPHOH TeX-
HUKH B IPO(EeCCHOHAIBHON JesTeIbHOCTH.

B kypce m3ydaroTcsi OCHOBHBIE TEPMHUHBI W MOHATUS MHPOPMATHUKH, TEXHHUYECKHUE M TIPO-
rpaMMHBIE CPEJICTBA pealn3aliy HH(OPMAIIMOHHBIX IIPOLIECCOB, XpaHEHHE U 00pabOTKa TEKCTOBOM
Y YMCIIOBOW MH(POPMALIUH, TOHITHE NHPOPMALMOHHOW TEXHOJIOTUH, TPUHIUITBI aITOPUTMHU3ALUHN U
IpOrpaMMHUPOBaHUs, OpraHu3anus 06a3 JaHHbBIX, METO/Ibl 3aIIUThHl HHPOPMALUU

1.2. 3anauu ocBOEHHUS TUCHMILIMHBI (MOIYJI):

MOJTy4YeHHE U MCII0JIb30BAaHHE HABBIKOB PabOThl C TEXHUYECKMMU U IPOTPaMMHBIMHU Cpe[-
CTBaMU JUI peau3alii HHPOPMAIMOHHBIX MPOIECCOB, MOJyYeHHE HABBIKOB 00OpabOTKH TEKCTO-
BOM M 4MCIOBOI MHpOpPMalLMU, HABBIKOB HCIOJIb30BAHWE MAaTEMAaTHUYECKUX MAKETOB JUIs aHalu3a
HKCIEPUMEHTAIBHBIX U HCCIEI0BATENbCKUX JaHHBIX, 3HAHUE TPABOBBIX ACHEKTOB MCIOIH30BAHUS
IIPOrPaMMHBIX CPEACTB U METOJIOB 3alUThl HH(POPMAIUH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYuyebnas nucuunianHa «MHpopMaTHKa» BKItOYEHAa B 00s3aTeNbHBIN NepedyeHb AUCLHUILUINH
00s13aTeIbHON 4YacTH 00pa3oBaTENbHOM IMpPOrpaMMbl BHE 3aBUCHMOCTH OT €€ HalpaBJI€HHOCTU
(mpodust). Aucuumnza peanusyercst B cooTBeTcTBUU ¢ TpeboBanusmu @I'OC, OIT BO u VII, no
HanpasieHnto noarotoBku 15.05.01 [IpoekTrpoBaHne TEXHOIOTUYECKUX MAIIHH U KOMITJICKCOB.

JuctunnuHa Oa3upyeTcss Ha CIENYIONMUX JUCHUIIMHAX: MaTeMaThka (OCHOBBI alreOphl,
reoMeTpHH, TPUTOHOMETPHH, Hadyajla aHallu3a), HHPopMaTuKa (OCHOBBI pabOThI B ONEpPAI[MOHHON
cucteme Windows, ocHoBel paboTsl ¢ takerom Microsoft Office, ocHOBBI anroputMu3anum) B 00b-
€Me Kypca CpEeTHEH IIKOJIBL.

Pe3ynbrarel 00yueHus, NOJIyYeHHbIE TP OCBOCHHUM JTUCIUILIMHBI, HEOOXOIUMBI MIPU U3y4e-
HUU nuciuiuinHa «MHXeHepHas U KOMIbIOTEpHas rpaduka», MpH BBIMOIHEHUH, MOATOTOBKE K
MpOLEAYpe 3aIIUTHI U 3alUTE BBITYCKHON KBATM(PUKAITMOHHON pabOTHI.

Pabouas mporpamma gucturuinHel «MHpOpMaTHKa» Ui WHBAJIUAOB M JUI] C OTpaHUYEH-
HBIMH BO3MOXKHOCTSIMH 3/I0pOBbsl pa3padaTbiBaeTCsi HHAUBUIYaIbHO C YU€TOM OCOOEHHOCTEH IMCH-
X0()M3NYECKOTO pa3BUTHI, MHIMBUAYAIBHBIX BO3MOKHOCTEH U COCTOSTHHSI 3J0POBbs TaKUX 00yda-
FOLIUXCSL.



3. KOMITETEHIIMH OBYYAIOIUIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHWS JMCHUATIIAHBI (MOTYJIST)*

Tabmuia 1 — ®opMupoBaHKe KOMIETEHIIUN 110 TUCIUIUIMHAM

Haumenosanue CemecTphbl, GOpMUPOBAHMSI THCITATIINHEI
JMCILIUILTHH, Komnerennuu 6epyrcs n3 YueOHOTO T1aHa
dopmupyromumx 10 HAaNPABJICHUIO TTOJITOTOBKH CIICIIHAIHNCTA
KOMITETCHIIHIO
Koo xomnemenyuu
OIIK-3
Wudopmaruka * *

Brinonuenue, mo-
TOTOBKA K IIpOLeType
3aIUTHI U 3aIUTa
BBIITYCKHOM KBaJIU-
(mKanroHHOM pado-
TBI

Koo xomnemenyuu
OIIK-6

Wudopmaruka * *

Bremonuenue, mo-
TOTOBKA K Ipolenype
3aIIMTHI U 3alUTa
BBIITYCKHOM KBaJlu-
¢duKanoHHo pado-
THI

Koo kxomnemenyuu
OIIK-11

WNudopmartuka * *

WunxeHepHast U KOM-
NBIOTEpHast rpaduka

Bremmonuenue, moj-
rOTOBKA K IIPOLIeaype
3alIUTHI U 3aIlHUTa
BBIITYCKHOM KBaJlu-
¢duKaoHHO pado-
TBI




I[NEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUYEHNWA 110 JUCHUIIJIMHE,
COOTHECEHHBLIX C INTAHUPYEMbBIMU PE3VYJIbTATAMUM OCBOEHUNS OI1

Tabnuna 2 — [lepeueHp IaHUPYEMBIX PE3yIbTATOB 00YUEHHUS 10 IUCHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMbBIMH pe3yIbTaTaMi OCBOCHUS

Koa u HauMeHnoBaHune

Koa nu HaumeHoBaHue

OueHoYHBIE CPeACTBA

KOMIIeTeHIIH HHIMKATOPA JOCTUKEHHS IInanupyemsie pe3yjbTaThl 00y4eHHs 10 JHCHHILIHHE Texkyuiero IIpomexyTounoi
KOMIIeTeHIIHU KOHTPOJIs aTTecTalluu

OIIK-3. Cnocoben pazpa- | MOIIK-3.1. PazpabareiBact | 3HaTh: Ymerb: Baapern: BapuanTtsl nabopa- | bunersr mis sx3ame-
OateiBaTh TpeOOBaHHMA K | TpeOOBaHWSI WHPOPMANHW- | - BHAB WHGOpPMAIH-| - MPUMEHATH TPeOO-|- OCHOBHBIMH METOa-| TOPHEIX padoT, Ha, Bompocer s
nHpOpMaIMOHHOW  0e3- | OHHOW ©e30macHOCTH B | OHHBIX YIPO3, OCHO-| BaHUS WHQOpPMAaNHU-|MH TOUCKa, 00paboTku| CaMOCTOATENbHBIE | TIOATOTOBKHU
ONAaCHOCTH B MAIIMHO- | PEHIEHHHM 3a7ad MAIIMHO- | BBl TpPeOOBaHMH K| OHHOM 0€30MacHOCTH (W XpaHeHUs HH(opma-| paboThl,
CTPOCHUU CTPOUTENBHOIO TMPOU3BOJ- | MH(OpMALMOHHOI npu pabote ¢ coBpe- |LuH C ydeToM coOuiro-| Bonpockr mns yer-

CTBa 0e30IacHOCTH n| MCHHBIMHU KOMIIBIO- | ACHUS MPUHIOUIIOB | HOI'O OIpoca

NOIIK-3.2. HpI/IMeHHeT TMIPUHIIUTIBI pa6OTI)I C| TCPHBIMHU  TEXHOJIO- HHq)OpMaHHOHHOﬁ TecTsl MO TEMaM

TpeGoBanmst  nH(OpMALLH- nndopmanueit C| rusMH. 6e30IMacHOCTH. (110 Bompocos)

OHHOH OesomacHocTn B | YYETOM 3THX TpeGo-

peIlicHUH 3aJa4 MAalInHO- BaHHI.

CTPOUTENBHOTO TPOU3BO/-

CTBa
OIIK-6. Cnocoben monu- | MOIIK-6.1. Peammzyer u | 3HaThb: Ymern: Baaners: Bapuantel mabopa- | bunersr mis sx3ame-
MaTh HPUHIMIB PabOTHI | HUCIOJIB3YET NPUHIMIBL (- [PUHLOUIBL Pa0OTHI | - pellaTh MaTeMaTu- |- HaBbIKaMu pabOTBHl C| TOPHBIX PadoT, Ha, Bompocel mis
COBpPEMCHHBIX HH(pOpPMa- | pabOThl HHPOPMAIIUOHHBIX |COBPEMEHHBIX WH- | yeckue u (Qusnde- |MporpaMMHbIM obectie- | CaMoCTOsTeNbHbIE IIOATOTOBKU
IUOHHBIX TEXHOJIOTUH | TEXHOJIOTUH Ipu peIICHUN (I)OpMaHI/IOHHI)IX TCX-| CKUC 3aJa4yu C HC- |YCHHUCM IJI1 MaTCMaTu- pa6OTbI,

UCIIONb30BaTh MX IS pe-
IIeHHus 3a/1a4 npogeccno-
HaJIbHOM AeATEIIbHOCTH

3amad B oOmactu mpodec-
CHOHAJIbHOMU NIeATEBHOCTH

HOIIK-6.2. AHanusupyer
NPUHIOUIB paboTel coBpe-
MEHHBIX HH()OPMaINOHHBIX

HOJIOTUA M TpoO-
TPaMMHBIX  CPEJCTB,
UCTIONB3YIOMINXCS IS
MaTeMaTH4ecKux |
WH)KCHEPHBIX ~ pacye-

MOJIb30BAHUEM TIPO-
rpaMMm jid MaTeMa-
THYCCKHUX HW HWHXKC-
HEPHBIX PACYCTOB.

YECKOI'0O 1 MMHTAIlMOH-
HOT'O MOJACIIMPOBAHUA.

Bonpocer mist yct-
HOTO orpoca
TecTsl mo TemaM
(110 BompocoB)

TEXHOJIOTHH B 00JacTH |TOB M MOJEIUPOBAHHA

npopecCHOHANBHON — Jies- | TEXHOJIOTHIECKUX

TEJNILHOCTH IPOIIECCOB.
OIIK-11. Cmocobern pa3- |MOIIK-11.1. [Ipumensier| 3HaTh: Ymerb: Baapers: BapuanTtel mabopa- | bumersr mis sx3ame-
pa6aTI)IBaTI) AJITOPUTMBI U | IPOTrPAMMHO-TEXHUYCCKUE - OCHOBHBIC aJjiro-| - COCTaBJIATHL aJIro-| - METOAaMU aJITOPUT-| TOPHBIX pa60T, Ha, BOHpOCBI JJIsA
KOMITIBIOTCPHBIC cpeacrtBa jid  MOCTPOCHUA | PUTMHYCCKHUE KOH-| PUTMBI peuicHuA | MU3aluu, HaBbeIikamu | CaMOCTOSITEILHBIE IIOATrOTOBKH
MPOTrpaMMBbl, IPUTOAHBIE |AITOPUTMOB YIpaBJI€HUS | CTPYKUMH, MPHHIMU-| 3a4a4, NPEICTABIAThL | COCTABIICHUS 0110K- | paboTHI,
Ui TPAaKTAYECKOro MPH- |TEXHUYECKMMH W TEXHOJO-| IIbI anropuT™Mm3a-| uX B (opMaNn30-| cXeM TpH pemeHnu | Bompocsr mms ycrt-
MCHCHUS THYCCKHUMH KOMIIJICKCaMH IHUH, BAaHHOM BH/IC, 3aaa4, HOT'O O1poca




KOII U HAMMCHOBAHHEC
KOMIIETCHIIMHA

KOI{ 1 HAUMCHOBAaHUC
HHAUKATOPAa JOCTUKECHUSA
KOMIICTCHIIMHU

HOIIK-11.2. Pa3pabatriBa-
eT W pealu3yeT IPOCTHIE
AITOPUTMBI M KOMIIBIOTEP-
HbIe [IPOrpaMMBbl AT MOJe-
JMPOBaHHS HPOLIECCOB,
peal3yeMbIX B TEXHHYE-
CKUX W TEXHOJOTHYECKUX
KOMIUIEKCax

IInanupyembie pe3ybTaThl 00y4eHHs M0 JHCIUIIIHMHE

- OZIH WJIA HECKOJb-
KO SI3BIKOB HPOTpam-

MHPOBaHHA: OCHOB-
HBIC OIepaTopsl |
hyHKIIH SI3BIKA,
CTPYKTYPY po-
TPaMMBIL.

- pa3pabatbeIBaTh
OpOrpaMMbl,  HpH-
TOZHBIC Ul IPaKTH-
YEeCKOro  IpPHMEHe-
HHS, Ha OIHOM W3
S3BIKOB  TIPOTPaMMHU-
pOBaHHSI.

- METOJaMH COCTaB-

JICHUS IIporpamm,
MPUHIUIIAMH HCIOJb-
30BaHUS  DIIEMEHTOB

MPOrpaMMHPOBaHUs B
CUCTEMaxX Ml HHXKe-
HEPHBIX U MaTeMaTu-
YECKUX BBIYUCIICHUH,
METOJaMH OTJIaAKHU
COCTaBJIEHHOW  IIpO-
IpaMMBI.

OueHoYHBIE CPECTBA

Texkymero
KOHTPOJIs

TecTsl MO TEMaM
(110 BompOCOB)

IIpoMmeskyTo4HOI
aTTecTalluu




4. CTPYKTYPA U COAEPKAHUE JUCHHUIIVINHbI

4.1 PacnipenesieHue TPYAOEMKOCTH JUCIUIJIMHBI 10 BUIaM padoT Mo ceMmecTpam
OO6mast Tpy10EMKOCTh TUCIMIUIMHBI cocTaBisgeT 9 3au.en. 324 yaca, pacnpeaeieHue ya-
COB TI0 BHIaM pabOT U ceMecTpaM IMPEACTABICHO B Ta0IuIE 3.

Tabmuua 3
Pacnpenesienue Tpya10éMKOCTH THCIUILIHHBI 10 BUAaM PadoT Mo cemecTpam

JIJ1sl CTY/1eHTOB OYHOI0 00y4eHus!

TpynoémkocThb B yac

B T1.4. mo ce-

Buna yueOHoii padoThl Bceero
MecTpam

yac.
lcem | 2cem

C UCIIOJIb30BAHUEM 3JICMCHTOB

®opMaT U3ydeHHUs TUCHUTIIHHBI
AIIEKTPOHHOTO O0YYEHUS

OO01mast Tpy10éMKOCTb IUCHUILIMHBI 10 Y4€OHOMY IUIaHY 324 162 162
1. KonrakTHas padora: 112 55 o7
1.1. AyautopHasi pa6oTa,B TOM YHCJIE: 102 51 51
3aHATHA JeKIMoHHoro tumna (JI) 34 17 17
3aHsATHs ceMuHapckoro tuna (I13-cemuHapsl, MpakT. 3aHITUS U JIP.) -
naboparopusie paboTsl (JIP) 68 34 34
1.2.BHeayaiuTOpHas, B TOM YHCJe 10 4 6
KypcoBas padota (mpoekt) (KP/KII) (koHcynbTanus, 3anmra) 2 2
TEKYIIUH KOHTPOJIb, KOHCYJIBTAIMHU 110 TUCIUILINHE 4 2 2
KOHTaKTHas paboTa Ha npomexkyTouyHoM KoHTpose (KPA) 4 2 2
2. Camocrositeasnasi padora (CPC) 122 53 69

pedepat/acce (moaroroBka) -

pacuérHo-rpaguyeckas padora (PI'P) (moaroroska) -

KOHTpOJIbHAs paboTa -

KypcoBas padora/mpoekT (KP/KII) (moaroroska) 36 36

CaMOCTOATCIIBHOC U3YUCHHUC pa3CiIOB, CaMOIIOATIOTOBKaA (npopa60TKa
1 IOBTOPCHUC JICKIMOHHOTO MaTCpUaia 1 MaTCpurajia y‘I€6HI/IKOB u

N 86 53 33
y4eOHBIX TOCOOUH1, MOJIrOTOBKA K J1a00PaTOPHBIM U MPAKTUYECKUM
3aHSATHUSAM, KOJJIOKBHYM H T.II.)
ITonroToBka K 3k3aMeHy (KOHTPOJIb) 90 54 36




4.2Copep:xaHue JMCHUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tabnuna 4 — CoaeprkaHue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM JJIsi CTYJICHTOB OYHOTO O0y4YeHUS

I[Inanupyemsbie Buabl yueoHoi padoTsl
€3yJIbTaThl KonrakTHas pado- | S
(pesy P = HaumeHnoBanne
KOHTPOJIMpYe- Ta S HaumeHnoBanue Peanusanms
] pa3pabdoTaHHoO-
MbIe) :- o HCHOJIb3yeMBbIX B paMKax
. ro
OCBOEHHUSI: 3} Zo | 2ol & S g AKTHUBHBIX U ITpakTHyeckoi
HaunmMeHoBaHMe pa3ae/ioB, TeM s =] 2 S| 4 5 « Bug CPC DJIeKTPOHHOI 0
xox YK; OIIK; = & -2 2 = E g ) MHTEPAKTHBHBIX MOJArOTOBKH
3 = 3 Kypca
K = s 8 z 2 gz ?3 o0pa3oBaTelbHBIX | (TPYAOEMKOCTH B
g £ |EE[E°T N (TpyZI0EMKOCTH B
U HHAMKATOPBI 2 S =25 TEeXHOJIOT Hii B Yacax) wacax)
JTOCTHIKEHUS = é = é“ 8| S
N s
KOMIIeTeHI i @)
1 cemecTp
Pazgen 1. IlpuknagHoe nporpaMMHOE obecrieueHre NepCoHaIbHOT0 KOMIbIOTEpa
OIIK-3 Tema 1.1. TekcroBsiii mporeccop MS Word (OO 05 05 |MOATOTOBKA K JeKUHAM JEKUHUA-00BACHEHHE C
835?1 Writer) ' ' 6.1.1 (c. 96-113) | gacTHYIHBIM NPHBIEYC-
Tema 1.2. Tabauunsiii npoueccop MS Excel (OO HUeM GopMbl JucKyc-
Calc) 0,5 0,5 cu, Gecepl
Tema 1.3. [lakeT MaTeMaTHYECKUX BBIYUCICHAN 1 1
Mathcad
JladopaTopnasi pabota Nel. BeimonHeHue o0mux 6.3.6 (c. 1-6); BbinonHeHHe UHANBH-
3ananuil o Teme «IIpuxiagHoe nporpaMmMHOe obec- 2 2 AyasnbHBIX 3a/1aHHI1,
[IeYEHHUE TIEPCOHATIBHOTO KOMIIBIOTEPA» salira JI.p.
Hroro no 1 pazneny 2 2 4
Pasnen 2. OCHOBBI aNTOPUTMU3ALMH U TPOIPAMMUPOBAHHUS
OIIK-3 Tema 2.1. ITonarue anrropurma. Busel aroputMos, 05 05 TNOArOTOBKA K JIEKUMAM | JIEKUMA-O0bACHeHNE  C
83??1 CIOCOOBI 3aIUCH ' ' 6.2.2 (c. 5-20); YaCTUYHBIM TIpHBJICYE-
i Tema 2.2. I'paduueckas peann3ainusi aropuTMOB 0,5 0,5 6.1.1 (c. 79-90) HHEM (OPMBI AUCKYC-
Tema 2.3. OcHOBHBIE OIIePaTOPHI A3bIKA POrpaM- 1 1 cun, Gecesbl
MupoBaHusi. CTpyKTypa IpOTrpaMMBlL.
JlaGopaTopHas pa6ota Ne2. BrimonHeHrne 00mumx noarotoska K JIP
3agaHuil 1o TeMe «OCHOBBI aITOPUTMU3ALUH U TIPO- 2 2 6.3.6 (c. 1-8)
TrpaMMUPOBAHUS»
HToro no 2 pazneny 2 2 4




IInannpyemsie

Bunel yueonoi padoTsl

(pe3yJbTaThl Konrakrnas pabo- | & H
o anMeHOBaHUE
KOHTPOJHPYe- Ta © HaumeHnoBanue Peanuzanus
s pa3pabdoTaHHoO-
MbIe) :-' - HCHOJIb3yeMBbIX B paMKax ‘o
OCBOCHHS: H ) % o S ol 8 S g AKTHBHBIX U IpakTuyeckoii
anMEHOBAaHHE Pa3JeJIOB, TeM < =z s 2 S| 4z - Buxg CPC DJIEeKTPOHHOT0
ko1 YK; OIIK; N g. =1 2 e 58 3) HMHTEePaAKTHBHBIX MOJArOTOBKH Kvpea
K = 5 E £ Z = 8 o0pa3oBaTeJbHbIX | (TPY10eMKOCTh P
= 2 o ==l S oY . (TpyAOEMKOCTh B
Y HHAUKATOPBI % g =25 TEXHOJI0THii B 4acax) wacax)
JOCTHKEHHUS = = & =8| S
KOMIIeTeHIH I (3
Paznen 3. JIunelHBIN 1 pa3BETBIAIONIMNCS aTOPUTMBI
Tema 3.1. Jluneitnenii anroput™. I'padudaeckas u 05 05 HOATOTOBKA K JeKnuaM | IIpobnemuas qekims, ¢
MIpOrpaMMHas peaju3alus JMHEWHOTO aJlTOPUTMA. ' ' 6.1.1( c. 5-30);6.2.2 (c.8- | npuBneucHueM auc-
Tema 3.2. IlocTaHOBKa THUIOBBIX 3a/ady C pa3BETB- 20; 62-90) KyCCHH
JSIOIIMMHUCS  anroputMamu. ['padudeckas u mpo- 05 05
rpaMMHas pealn3alud Pa3BETBISAIOMIMXCS AlTOPHUT-
OIIK-3 MOB B 3aJa4ax.
OIIK-6 Tema 3.3. Brnoxxennsie BeTBieHHA. [ padudeckas u
OIIK-11 [porpaMMHasi peai3alliy B 3a/1a4ax C BIOKeHHbiME | 1 1
BETBJICHUSIMH.
JladopaTopHasi paboTa Ne3. BeinosmHeHrEe HUHIUBHU- moaroToBka K JIP BrinmonHenre MHANBH-
JyaJbHBIX 3a1aHui 1a00paTopHOM paboTel «JInHe- 6 6 6.3.2 (c. 4-11); JyaJIbHBIX 3aaHUH,
HBII ¥ pa3BETBIAIOLINIICS alrOPUTMBI. 6.3.7 (¢c. 3-8) 3amumra J.p.
3amuTa 1a60paTOPHON pabOTHI.
Hroro no 3 pazgeny 2 6 8
Paznen 4. Lluxnuueckuid anroputMm
Tema 4.1. IloHATHE UUKINYECKOIO aJITOPUTMA. TIOATOTOBKA K JIEKIMAM | JISKIHs ¢ 3arutaHupo-
[IpuHuune! Beruucienuit B mukie. IloctaHoBka TH- 6.2.2 (ct.228-265) BaHHBIMH OIINOKAMH,
HOBBIX 33J1au Ha LMKJIMYecKhe anroputmbl. [padu-| 1 1 JIeKLUsI-00BSICHEHHE C
geckas M MpOorpaMMHAas pealn3alyil [UKIMYECKOro HPUBJICYCHUEM (OPMEI
8352 aNropuTMa B 3a7a4axX JMCKyCCHH, Gece/Ibl
OIK-11 Tema 4.2. Bnoxennsle mukisl. ['paduueckas u
IPOrpaMMHAs peanu3anys 3amad C BJIOKEHHBIMHU | 2 2
UKJIaMU
Tema 4.3. [lonb3oBarensckue Qynkuuu. I'papuue-
CKas W TPOTpaMMHAs pEaln3allks aIrOPUTMOB C| 4 1
TMOJIE30BATENILCKIMHU (DYHKIMSIMH B 3a7a4ax Ha IHK-
bl
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IInannpyemsie

Bunel yueonoi padoTsl

(pe3yabTaThl Konrakrnas pabo- | &
s HaumenoBanue
KOHTPOJHPYe- Ta © HaumeHnoBanue Peanuzanus
s pa3pabdoTaHHoO-
MbIe) :-' - HCHOJIb3yeMBbIX B paMKax 0
r
OCBOECHHSI: ) % o S ol 8 S g AKTHBHBIX U IIpakTHyeckoi
HaumeHnoBaHue pa3jienoB, TeM < =z s 2 S| 4z - Bua CPC DJIEeKTPOHHOT0
ko1 YK; OIIK; = g. = 2 o) 58 3) HMHTEePaAKTHBHBIX MOJArOTOBKH ca
G e & K
K = g 2 £ Z = 8 o0pa3oBaTeJbHbIX | (TPY10eMKOCTh P
= 8 5 ==l S oY . (TpyAOEMKOCTh B
U HHIAMKATOPBI % S S =25 TEeXHOJIOT i B Yacax)
= |€2 |2g8| ¢ yacax)
JTOCTHIKEHHUS = S 2|58 S
N &
KOMIIeTeHIM I )
JladopaTopHasi padora Ne4. BeinonHeHre HHIUBU- HOAroTOBKa K JIP BrinonHeHne HHAUBH-
IyaJbHBIX 3aaHui 1abopaTopHoii pabotsr «Llukim- 10 10 6.3.2 (c. 12-20); IyallbHBIX 3aaHHUi,
YECKUU aJITOPUTM» 6.3.6 (c. 9-11); 3aIUTa JI.p.
3amuTa 1a00paToOpHO pabOTHI. 6.3.7 (c. 9-24)
Hroro no 4 pazneny 4 10 14
Pazgen 5. OnrHOMEpHBIE U TByMEpHbIE MAaCCHUBBI
Tema 5.1. Onpenenenue, BUab MaccuBoB. ['paduue- noAroToBka K nexiusm | [IpoGnemuas nexuus, ¢
CKas U MPOrpaMMHas peaju3aliy B 3ajadax Ha ojg-| 2 2 6.2.2 (c. 285-320) HpPUBJIEYEHHEM THC-
HOMEPHBIC MacCHBBI KYCCHH
OIIK-3 Tema 5.2. ®aitnoBrie moToku. Peamm3amnus paboTs ¢ 1 2 3
OIIK-6 (haiimamu B 3aJjauaX HA MacCHBBI
OIIK-11 Tema 5.3. I'paduucckas n nporpaMMHas peammsa-| o 3
IIMY B 33Ja4ax Ha JIByMEpHbIE MAaCCHUBBI
JlabopaTopHasi paora NeS. BrinonHenue HHIUBH- noarotoska K JIP Brinonnenue nuausn-
IyaJbHBIX 3aIaHui J1abopaTopHOM paboTer «OIHO- 12 1 6.3.2 (c. 21-25); IyaIlbHBIX 3aaHHi,
MEpHBIE U IBYMEPHBIE MAaCCUBBDY 6.3.6 (c. 12-19); 3alluTa JI.p.
3amura 1a60paTopHO paboOTHI 6.3.7 (c. 25-36)
HToro no 5 pazneny 6 14 19
Pa3gen 6. lladopmarmonHas 6e30MacHOCTb
8;“122 Tema 6.1. OcHoBsI HHpOpMaroHHOH 6e3omacHoctu| 0,5 TIO/I'OTOBKA K JICKIHUAM | JICKIHA-00BICHEHHE C
OMK-11 Tema 6.2. 3amura rocy1apCTBEHHOMN TaifHbI 0,5 6.2.9 (c.6-10), YaCTHYHBIM MPUBIICUC-
6.2.10 (c. 19-34), HUEM (OPMBI JHCKYC-
6.2.11 (C4'13) cuu, Geceﬂbl
Hroro no 6 pasnery 1 4
HUTOTO 3A 1 CEMECTP 17 34 53
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IInannpyemsie

Bunel yueonoi padoTsl

(pe3yabTaThl Konrakrnas pabo- | &
s HaumenoBanue
KOHTPOJHPYe- Ta © HaumeHnoBanue Peanuzanus
s pa3pabdoTaHHoO-
MbIe) :-' o HCHOJIb3yeMBbIX B paMKax
@ ro
L o
OCBOEHHUS: ) 2 o S ol 8 S g AKTHBHBIX U IpakTuyeckoii
HaumeHnoBaHue pa3jienoB, TeM < =z s 2 S| 4z - Bua CPC DJIEeKTPOHHOT0
ko1 YK; OIIK; = a5 2 Tl =3 3) HMHTEePaAKTHBHBIX MOJArOTOBKH
=) S = | ElEEE Kypca
K = g 2 E =Sl 25O o0pa3oBaTeJbHbIX | (TPY10eMKOCTh
= 2 o ==l S oY . (TpyAOEMKOCTh B
U HHAUKATOPBI % S< =25 TEeXHOJIOT Hii B 4acax) )
S yacax
JOCTHKEHHUS = Sa | £8| 5
= s
KOMIIeTeH U )
2 ceMecTp
Pa3gen 7. UncieHHBIC METOABI PEIICHIS CUCTEMBI TMHEHHBIX alnreOpandecKix ypas-
HEHUI
Tema 7.1. Mertonsl pemenus CJIY: IlocraHoBka 05 0.5 |TOATOTOBKA K JICKIHIM JeKUUsI-00BbICHEHHE C
OIIK-3 3agaun. [IpsiMble W UTEPAIIMOHHBIC METOJIBI. ' ' 6.1.4 (c. 27-36) YaCTUYHBIM MPHUBJIEYE-
OITK-6 Tema 7.2. Peanuzanusi aJrOpuTMOB PELICHUS CH- 15 15 HHEeM (OPMBI TUCKYC-
OIK-11 CTEeM JIMHEIHBIX ypaBHEHUE ' ' cun, Gecepl
JlaGopaTopHas padora Ne 7. BrinoiHeHHe NHANBU- noaroroska K JIP Beinonxenue nuauBu-
IyaJbHBIX 3aaHUi J1abopaTopHOU paboTH «YUHcieH- 6.3.3 (c. 7-9); IyallbHBIX 3aaHHUi,
HBIE METOJIBI PEIICHAS CHCTEM allreOpandecKuX JIH- 6 3 6.3.8 (c. 27-30) 3amuTa J.p.
HEHHBIX YpaBHEHUI»
3amuTa 1a60paTOpHON PabOTHI
Hroro mo 7 pa3uery 2 6 5
Paznen 8. UncneHHble METO/IbI pELLICHUS] HEIMHEHHOTO ypaBHEHHS
Tema 8.1. MeToap! pelieHus HETMHEHHOTO ypaBHE- nozrotoska K yekiusM | IpoGuemuas nekuus ¢
Hus: [locranoBka 3agauun. [llaroBeiii MeTon oTnene- 2 2 6.1.4 (c.14-23) NPHBJIEYEHHEM (POPMBI
OIIK-3 HUS KOpHEW. YTOYHEHHE KOPHS YHCICHHBIMHA METO- JIMCKyccHH, Gecepl
OTIK-6 oty
OIK-11 Tema 8.2. Peasinzauus METOHOB pELICHUS HENIU- 2 2
HEIHOI0 YpaBHEHHUs
JlaGopaTopHas paGora Ne 8. BrirojHeHHE HHIUBH- moaroToBka K JIP BhINoHERE UHANBH-
JyallbHBIX 3aJlaHuii J1abopaTopHOit paboThl «UuCIeH 8 4 6.3.3 (c. 5-6); JyaJlbHBIX 3a/[aHUH,
HbIE METO/Ibl PEIICHUs] HEJIMHEHHBIX YpaBHEHUN». 6.3.8 (c. 18-19 3aIuTa J.p.
p
3amuTa 1ab0paTopHOH paboOTHI
Hroro no 8 pazgeny 4 8 8

Pa3)1e.11 9. YucneHnsie METOAbI pCHICHUS 3a/1a4U alllIPOKCUMAllNN
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IInannpyemsie

Bunel yueonoi padoTsl

(pe3yabTaThl Konrakrnas pabo- | &
s HaumenoBanue
KOHTPOJHPYe- Ta © HaumeHnoBanue Peanuzanus
s pa3pabdoTaHHoO-
MBI€) :-' o HCIIOJIb3yeMBIX B paMKax
@ . ro
OCBOEHHUS: ) % o S ol 8 S g AKTHBHBIX U IpakTuyeckoii
HaumeHnoBaHue pa3jienoB, TeM < =z s 2 S| 4z - Bua CPC DJIEeKTPOHHOT0
ko1 YK; OIIK; = g. = 2 e 58 3) HMHTEePaAKTHBHBIX MOJArOTOBKH
= $ = Kypca
K = 5 E £ 2 = 8 o0pa3oBaTeJbHbIX | (TPY10eMKOCTh P
= 2 o ==l S oY . (TpyAOEMKOCTh B
U HHAUKATOPBI % S< =25 TEeXHOJIOT Hii B 4acax) )
S yacax
JOCTHKEHHUS = = & =8 S
N s
KOMIIeTeH U )
Tema 9.1. 3agaya MHTEPHOISALUM, METOABI pellle- noaroroBka K yekuuaMm | IIpoGunemnast nexuus c
OIIK-3 Husa. Peanusanus 4YUCIEHHBIX METOOB pelleHHs | 2 2 6.1.4 (c. 44-67) TpUBIICYeHHEM (GOPMEI
OIIK-6 3a/1a91 MHTEPIIOIISIIIH JICKyCcCHH, Gecebl
OIlK-11
Tema 9.2. 3agaua annpoKkCUMaLMU, METOABI pellie-
Hus. Peanmsanys 4YMCIEHHBIX METONOB pelIeHUs | 2 2
3a/1a4¥ anmpOKCUMAIIH
JlaGopaTopHas pa6ora Ne 9. BrinosHeHHE UHIUBH- noaroroska k JIP BhINOIHEHHE HHMBH-
JyaJbHBIX 3aJaHuil 1abopaTopHOil paboThl «HucneH- 6.3.3 (c. 9-10); IyaJIbHBIX 3a[aHHH,
HBIE METO/JBI PELICHUS 3a/1a4 UHTEPIIOJALMH U all- 10 5 6.3.8 (c. 22-24) 3amnmra J.p.
MPOKCUMAITANY.
3amuTa 1a60paTOpHON PabOTHI
Hroro no 9 pazgeny 4 10 9
Pa3gen 10. YucneHHBIE METOIBI pEIICHUS OOBIKHOBEHHOTO Ar((hepeHIINaTFHOTO
YpaBHEHHUS
Tema 10.1. IlocraHOBKa 3agayv HPH YHCICHHOM 5 ) noarotoeka K nekuusam | [Ipobaemuas nekums ¢
OIK.3 pemennu OJY. Uncnennsle MeTosl pemenus QY 6.1.4 (c.69-70; TpHBIICHCHIEM (HOPMET
OIIK-6 Tema 10.2. Peanuzamust 4UCIEHHBIX METOJOB pellle- 5 ) 94-108) AMCKyCCHH, Gece bl
OIK-11 Hus O1Y
JlaGopaTopHuas padora Ne 10. Beinonuenue uuau- moaroToBka K JIP BrinmonHenre MHANBH-
BUAYaJIBHBIX 3aJIJaHUI JTabopaTopHOU paboThl «Ymc- 6.3.3 (c. 22-24); JyaJIbHBIX 3aaHUH,
JICHHBIE METO/IbI PEIICHHs] OOBIKHOBEHHOTO Tu(de- 6 3 6.3.8 (c. 20-21) 3aIluTa JI.p.
PCHIMAIBEHOTO YPaBHEHUS
3amuTa 1abopaTopHO paboThl
Hroro nmo 10 pazgeny 4 6 7
Pa3nen 11. UncneHHbIe METOIBI PEILICHUS ONIPEIEICHHOTO HHTEeTpalia
OIIK-3 Tema 11.1. TloctaHoBka 3amaun. YncieHHbIE METO- 2 1 HoAroToBKa KJjekuusam | IIpoOnemMHas neKuus ¢
OIIK-6

AbI pCHICHUS ONPCACIICHHOTI'O MHTCTpaJia.
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IInannpyemsie

Bunel yueonoi padoTsl

(pe3yabTaThl Konrakrnas pabo- | &
s HaumenoBanue
KOHTPOJHPYe- Ta © HaumeHnoBanue Peanuzanus
s pa3pabdoTaHHoO-
MbIe) :-' o HCHOJIb3yeMBbIX B paMKax
@ . ro
OCBOCHMS: ) % ) S ol 8 S g AKTHBHBIX U IpakTnyeckoi
HaumeHnoBaHue pa3jienoB, TeM < =z s £ 25 < Bua CPC DJIEeKTPOHHOT0
ko1 YK; OIIK; = g. = 2 58 3) HMHTEePaAKTHBHBIX MOJArOTOBKH ca
3 - 3 K
K = g 2 £ Z = 8 o0pa3oBaTeJbHbIX | (TPY10eMKOCTh P
= 2 o ==l S oY . (TpyAOEMKOCTh B
U HHAMKATOPbI % g =25 TeXHOJIOTuil B Yacax) —_—
JTOCTHIKEHHUS = g = é‘ 3 %
KOMIIeTeHIM I )
OIIK-11 Tema 11.2. Peamusaiis 4nCICHHBIX METOJIOB pere- | 4 1 6.1.4 (c. 71-92) TPHUBICYCHHEM HOPMBI
HUS ONIPEAEIIEHHOTO HHTErpaia JIMCKYCCHH, GeceIbl
JlabopaTopuasi padora Ne 11. BeinoiHenue uHan- noaroroska k JIP BhITOIHEHIE HHMBH-
BUAYaJIbHBIX 3alaHUN TabopaTopHOil pabotsl «Ync- 6.3.3 (c. 10-12); JyaJIbHBIX 3a[JaHUH,
JICHHBIE METOJbI PEIICHUS OIPEACICHHOIO UHTErpa- 4 2 6.3.8 (c. 17) 3aIuTa J.p.
nay
3amuta 1a00paTopHON pabOTHI
Hroro mo 11 pazgeny 3 4 4
Kypcosas pa6ora 36 6.3916.3.10 BbInonHeHNe HHIUBH-
JyaJbHBIX 3a/laHuI
KypCOBOH pabOTHI
HUTOIO 3A 2 CEMECTP 17 34 69
HUTOI'O no aucuunjinae 34 68 122
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOYHAS ATTECTALIASA IO UTOT'AM OCBOEHMSI
JTACIATLTAHBI.

5.1 TunoBble KOHTPOJIbHBbIE 3aJaHUSI WIN HHbIE MAaTepUAJIbl, HeOOX0AMMbIe /sl OLEHKH 3HAHUI, YMeHMi U HABBIKOB M (MJHM) ONbITA
IeATeJHLHOCTH OCBelleHnl B .11
[Tepeuens BOMPOCOB, BEIHOCHUMBIX Ha MPOMEXKYTOUHYIO aTTeCTalui0 B opMme dk3ameHa, XpaHsarcs Ha kadeape «[IpuknamHas mareMaTtukar

ayn. 1204 mo aapecy H.HoBropon, yin. Mununa, 24 1 HaxoasTcsi B CBOOOTHOM JOCTYIIE.
5.2. Onucanue nokasareJsieil U KpUTepHeB KOHTPOJIA YCIIEBA€MOCTH, ONMCAHNE IKAJ OLleHMBAHUS

Hlxana JK3aMeH
OIlCHUBAHUS
85-100 OTnau4HO
70-84 Xoporo
60-69 Y 10BAETBOPUTETHHO
0-59 HeynosnerBopurensHo

Taoauua 5

Taﬁ.lmua 6 —KpnTepml OLCHUBAHUS peE3yJjabTaTa oﬁyqe}mﬂ o JMCHMIVIMHE U IIKAJAa OHCHUBAHUA

Kox m HamMmeHOBa-
HHEe KOMIEeTEeHIMH

Kox u HanmMeHOBaHHe
HHAUKATOPA JOCTHKEHUSA
KOMIIeTeHIMH

Kpurepun oueHnBaHusi pe3yjibTaTOB 00yUeHUs

Orenka
«HEY0BJIETBOPUTEIHHOY
/ «HE 3aUTEHO»
0-59%

OT Max pPEeUTUHIOBOM
OIICHKH KOHTPOJISI

Onenka
«yOBJIETBOPUTEIBLHOY /
«3a4TEHO»
60-74%

OT mMax PEeUTUHIOBOM
OLICHKU KOHTPOJISI

Onenka
«xopouo» /
«3a4TEHO»
75-89%
OT Max pEeUTUHIOBOM
OIIEHKU KOHTPOJISI

Ornenka
«OTJIMYHOY /
«3a4TEHO»
90-100%

OT Max pPEeUTUHIOBOM
OIICHKU KOHTPOJIS

OIIK-3. Cmnocoben
pa3pabateiBaTh Tpe-
OoBaHus K uH(pOpMA-
LIMOHHOM Oe30macHo-
CTH B MAaIlIMHOCTPOE-
HUH

HOIIK-3.1. Pa3zpabarbiBa-
eT TpeboBaHus WHPOpMa-
IIMOHHOW 0€3011acHOCTH B
pelieHny 3a7ad MailiHO-
CTPOUTENFHOTO TPOU3BOJ-
CTBa

He 3naer ocHOBHBEIE Tpe6O-
BaHUA HHPOPMAITUOHHOMN
0€30IMaCHOCTH.

He Bmameer 3HaHHIMH
OCHOBHBIX  TpeOOBaHHIA
WHpOpMaIMOHHON  0e3-
OIIACHOCTH B JI0CTaTO4Y-
HOM CTCIICHHU.

He ouens yBepeHHO
BJIaJleeT 3HAHUSIMU OC-
HOBHBIX  TpeOOoBaHUI
nHpOPMAIIMOHHON 0e3-
OITACHOCTH.

VBepeHHO BiaJeeT 3Ha-
HHUSMH OCHOBHBIX Tpe0o-
BaHUI MH(OPMAIIMOHHOM
0e30macHOCTH.
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HOIIK-3.2. Ilpumensier | He moxker npumensts oc- | He Bcerma mnpumenser | He odeHb yBepeHHO | YBEpEHHO MPUMEHSIET
TpeOoBaHus WHGOPMAIM- | HOBHBIE TpPeOOBaHWS WH- | OCHOBHBIE  TPeOOBaHUS | MPUMEHSET OCHOBHBIC | OCHOBHBIE  TpeOOBAaHMS
OHHOIl  Oe3omacHOCTH B | (DOPMAIMOHHOW Oe30macHoO- | MHPOpPMAIIMOHHONW  Oe3- | TpeOboBaHusT WH(OpMa- | HHPOPMAIIMOHHONW  0e3-
pelieHny 3afad MallluHO- | CTH. OTAacCHOCTH. LUOHHOH  0e30macHoO- | OMacHOCTH.
CTPOUTENHLHOTO TPOU3BOJI- CTH.
CTBa
OIIK-6.  Cmocoben | MOIIK-6.1. Peammsyer u | He 3HaeT ocHOBHBIX mpuH- | Jlomyckaer omuOku B | JlocTaTouyHO yBEpeHHO | 3HaeT TEOPETHUUECKHE
MOHUMATh TPUHIUIBI | UCTIONB3YET MPUHIIUIIBL | UTIOB MH(MOPMATUKH U WH- | IPUMEHEHUU TEOPETUYC- | IPUMEHSIET TEOpETHYe- | OCHOBBI  WHGOPMAIOH-
paboTbl  coBpeMeH- | padoThl MHOOPMALMOHHBIX | GOPMAIIMOHHBIX  TEXHOJIO- | CKMX 3HAHWUHU U pellie- | CKHe 3HaHHWsI U pe- | HBIX TEXHOJOTHH, yBe-

HBIX HWH(pOpMAIHOH-
HBIX TEXHOJIOTHH H
UCTIONH30BaTh UX JUIS
penieHust 3aga4 Impo-
(heccoHanbHON nes-

TEXHOJIOTHH TIPU PEIICHUH
3ama4 B obnactu mpodec-
CHOHAJILHOM J€ATEeNbHOCTU

ruii. He BnajgeeT HaBBIKaMu
U YMEHUSIMU UCIIOJIb30BaHUS
WHPOPMAITMOHHBIX ~ TEXHO-
JIOTMM JAJI1 pelIeHUsl IMpak-
THYECKHUX 3aJad.

HUSl TPAaKTUYCCKUX 3ajad
C HCHOJB30BAaHHEM BO3-
MOKHOCTEH BBIYMCITH-
TEIHHON TEXHWKH W TIPO-
TPaMMHOTO 00€CIICUCHHUS.

IICHUST MPAKTUYCCKUX
3a71a4 C MCIOJIb30BaHU-
€M BO3MOXKHOCTEH BBI-
YUCIUTEIBHON TEXHUKU
¥ MPOTPaMMHOTO obec-

PEHHO MPUMEHSET UX JJIS
pelIeHusT MPaKTHUYECKUX
3a7a4 C HCIIOJIb30BaHUEM
BO3MOKHOCTEH BBIYHCIIU-
TEJIbHON TEXHUKU U MpPO-

TENBHOCTH TICUYCHUSL. IrpPaMMHOT0 00€eCTIeUeHusl.
HOIIK-6.2. Amnammupyer | He Bmageer HaBbikamu pa- | He Bcerma BepHo ucnonb- | [Ipy  HeoOxomumocTu | DPQPEKTUBHO HCIIONB3YET
MIPUHIUIIEI pabOTHI COBpe- | OOTBI ¢ MPOTPaMMHBIM | 3yeT MPOTPaMMHOE O0ec- | MOKET  CKOPPEKTHpO- | MporpaMMHOe obecmeue-
MEHHBIX  HMH(OpMalMOH- | oOecrieueHHeM IS MaTeMa- | IIeYeHUe JJisl MaTeMaTH- | BaTh PElICHUE 3a/1a4d C | HUe JAJs pelleHus 3aaad
HBIX TEXHOJOTMH B 00Ja- | THYECKOTO MOJCIMPOBAHUS | YECKOTO MOJACIMPOBAHMS | TOMOIIBI0 MPOTpaMM- | MaTEMaTHYECKOTO MoJle-
CTH  TpodecCHOHATBFHON | 1 MHKEHEPHBIX PacueTOB. Y MH)XCHEPHBIX PAacUeTOB | HOTO oOecreueHHs JJisl | TUPOBaHUS M HHXKEHep-
JeSITeTbHOCTH MaTeMaTH4YeCcKOro MO- | HbIX PacyeToB
NEeUPOBAHUS U HHXKE-
HEPHBIX PACUETOB
OIIK-11. Cmocoben | MOIIK-11.1. IIpumensier | He Bnameer mpuemamu an- | Jlomyckaer ommOKM NpH | YMeeT HCIPaBisATh J0- | YBEpEHHO BIaleeT NpH-
pa3pabaTeIBaTh aaro- | NPOrpaMMHO-TEXHUYECKUE | TOPUTMH3ALMU JJIsl pelie- | alrOpUTMHU3ALNN ISl | TyILEHHbIE OMOKY | eMaMH  aJITOPUTMH3ALUT
PUTMBI ¥ KOMIIBIO- | CPEACTBA JUIA HOCTPOCHUS | HUS po¢)eCCUOHANBHBIX | PELICHUS npodeccuo- | anropuTMU3anuyd AN | U pelleHust npodeccu-
TEpHBIE QITOPUTMOB  YIPaBJICHUS | 3a1ad. HaJIBHBIX 3a71a4. pemeHus  mpodeccuo- | OHAJBHBIX 3a/a4.
MPOTPaMMBl, NpU- | TEXHUYECKUMH M TEXHOJIO- HaJIbHBIX 3a1a4.

TOAHBIC IJII MPAKTH-
YCCKOIro NpuMCHCHUS

THYCCKUMH KOMIIJICKCaMH

NOIIK-11.2. Pazpabartbi-
BACT U peanu3yeT MPOCThIe
QJITOPUTMBI M KOMIBIOTEP-
HbIE TPOrPaMMBbl TSI MO-
JCIUPOBAHUS  MIPOLIECCOB,
peanu3yemMbiX B TeXHHYE-
CKMX M TEXHOJOTHYECKHX
KOMILIEKCax

He ymeer cosgaBaTh anro-
pUTMBL U MPOrpaMMBI IS
peleHus 3anay.

Jomnyckaer omuOKd mpu
CO3JIaHMH aJNTOPUTMOB U
IporpaMMm JUIsl peLICHUs
3aj1ad.

YMeeT HaxXOIUTh U HC-
NpaBiIsiTh OMMOKH TPU
CO3JIaHWH  aJTOPUTMOB
U TpOTrpamMM JJisi peliie-
HUS 3a]1a4.

VYMmeer co3maBaTh airo-
PUTMBL ¥ IPOrPaMMBI 1A
perieHus 3aaad.
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Tab6umnna 7. Kpurepun oneHuBaHus

Ounenka

Kputepun oneHuBanus

Bricokuii ypoBeHb
«5»
(oTIIMuHO)

OLICHKY «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBIIUN 3HAHUS, yMe-
HUS, KOMIIETCHIIMA U TEOPETHUECKU MaTepuan 6e3 mpoOesioB; BHIMOJ-
HUBLINI Bce 3aJaHusi, MPEIyCMOTPEHHbIE Y4EOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTUYECKHE HABBIKA MPO(HECCHOHATBLHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.

CpenHuii ypoBeHb
«»
(xoporiio)

OLICHKY «XO0poIo» 3aCIyKHBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHUA, KOMIICTCHINN U TeOpeTI/I‘leCKHﬁ Marcpu-
all, y‘-I€6HBIe 3agaHus HC OLUCHCHBI MAaKCHMMAJIbHBIM YHCJIOM 6aHHOB, B
OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKHUEC HABBIKH.

IToporossiii ypo-
BeHb «3» (ynoBie-

OLICHKY «YyAOBJIETBOPHUTEJIbHO» 3aCIy)KUBACT CTYJACHT, YaCTUYHO C
npoOelaMi OCBOMBIIMK 3HAHUS, YMEHHS, KOMIIETCHIIMU U TEOpETHYE-
CKUH Marepuai, MHOTHE y4eOHBbIe 3aJaHus JIMOO HE BBIMOJHWI, JHUOO

TBOPHUTEIILHO) OHHU OIICHEHBI YUCIIOM OaJIOB OJIM3KMM K MUHHMAaIbHOMY, HEKOTOPBIC
MPAKTUYECKHE HABBIKK HE CHOPMHUPOBAHBI.
MUHMMaNBHBIM | OLICHKY «HEYJIOBICTBOPUTEIBHO» 3aCIYKHBACT CTYACHT, HE OCBOWBIIHIA
YPOBEHb «2» (He- | 3HAHMS, YMCHHS, KOMIICTCHIIMU U TEOPETHUECKUI MaTepuall, yueOHbIC
YIIOBJIETBOPH- 3aJJaHuUs HE BBITOJIHWII, TPAKTUYCCKUE HABBIKK HE CHOPMHUPOBAHBI.
TEJBHO)

6 YYEBHO-METOJIUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

6.1. YueOHas 1urepaTypa, ne4yaTHble H3AaHusA 0M0IM0TEeYHOro PoHIA

bubnuoreunslii GoHJ YKOMIUIEKTOBAH MEYaTHBIMU M3/IaHUSAMH U3 pacyeta He MmeHee 0,25
AK3EMILISpA KaXKJI0T0 U3 U3JIaHUM, YKa3aHHBIX HM)KE Ha KaXK0Tro oOydarollerocs M3 4yuciia JMil,
OJIHOBPEMEHHO OCBaMBAOIINX COOTBETCTBYIOUIYIO TUCHUIUIMHY (MOIYIIb).

6.1.1 Jlonatun, B. M. Undopmaruka nis uHXEHEpOB: yuyebHOe mocodue st By30B / B.M.
JlonatuH. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 172 c. — ISBN 978-5-8114-
8614-4. — Tekct: anektpoHHbd // JlaHb: snekTpoHHO-OMOIMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/179039

6.1.2 HNudopmaruka. bazossrii kype : Yue6.mocobue / [Tox pen.C.B.CumonoBuya. — 3-¢ u3.
— CIIb. : TTurep, 2012. — 638 c.

6.1.3 Connarenko, 1.C. Ilpaktnueckoe BBeJeHHE B SA3bIK NMporpammupoBanus Cu: yueOHoOe
nocobue / N.C.Connarenko, U.B.ITonos. — Canxrt-IlerepOypr: Jlans, 2021. — 132 c. — ISBN
978-5-8114-3150-2. — Tekct: amekTpoHHBIN // JlaHb: 3JEKTPOHHO-OMOIMOTEUHAsT CHCTEMa. —
URL.: https://e.lanbook.com/book/169287

6.1.4 Cna6nos, B.J[. Yucnennsle meronpl: yueOHuk / B.JI.CnabnoB. — Cankr-IletepOypr:
Jlanp, 2020. — 392 c. — ISBN 978-5-8114-4549-3. — TekcT: 35eKTpoHHbIH // JIaHb: 3IE€KTPOH-
HO-OubaroTeynas cucrema. — URL: https://e.lanbook.com/book/133925

6.2. CnpaBo4Ho-0ubIMOrpaduueckas Jureparypa.

6.2.1 BypnaeBa, 2.I'. O6paboTka u npezacrasienue aAanHelx B MS Excel: yueGHOE mocoOue
st By30B / O.I.Bypuaesa, C.H.Jleopa. — 3-e u3., crep. — Cankrt-IlerepOypr: Jlans, 2021.
— 156 c. — ISBN 978-5-8114-8473-7. — Texkct: »nekTpoHHBIN // JlaHb: 3JIEKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/176886
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6.2.2 Konogsa, E.A. Anroputmsl u iporpammsl. S3eik C++ : yue6Hoe nmocobue / E.A. Konoga,
I'.A. Tlonmnak. — 3-e u3., crep. — Cankrt-IlerepOypr: Jlans, 2018. — 384 ¢. — ISBN 978-5-
8114-2020-9. — Tekct: 3nekTpoHHbIH // JlaHb: >1MeKTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL.: https://e.lanbook.com/book/103905

6.2.3 Crupun B.I'. Co3ganue Gonbmoro goxkymenra B Word 2010: Yye6.mocobue / B.I.
Crnupun; HI'TY um.P.E.AnekceeBa, Ap3zamac.nmonutexd.uH-T (¢puin.). — H.Hosropoxa: [b.u.],
2017. - 292 c.: un. — Ilpeam.yka3.:c.289.-I1pun.:c.290-292. - bubnuorp.:c.288. - ISBN 978-5-
502-00859-4: 376-00. -
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=83748&idb=0

6.2.4 Oxop3un, B.A. Ilpuknagnas marematuka B cucreme MATHCAD: yae6Hoe mocobue /
B.A.Oxop3un. — 3-e u3., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 352 ¢. — ISBN 978-5-
8114-0814-6. — Texkct: anekTpoHHbd // JlaHb: 31ME€KTpOHHO-OMONIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/167771

6.2.5 Axmenxannsl, J[.M. OCHOBBI alrOpUTMH3AMK W TPOTrPAMMHUPOBAHMSA: Y4eOHO-
meToaudeckoe mocooue / [I.M.Axmenxannsl, H.B.YiimaeBa. — Tombsitru: TI'Y, 2016. — 123
c. — ISBN 978-5-8259-1022-2. — Texkcr: anmekTpoHHbI# // JIaHb: 3J€KTPOHHO-0MOIHOTe HAs
cucrema. — URL.: https://e.lanbook.com/book/139958

6.2.6 Kpugios, A.H. Anroputmusanus u nporpamMmmupoBanne. OCHOBBI IPOrPaAMMUPOBAHHS
Ha C/C++: yuebnoe mocobme / A.H.Kpusrnos, C.B.Xopomenko. — Cankr-IlerepOypr:
CIIOI'YT um. M.A. bonu-bpyesuua, 2020. — 202 c. — TekcT: snekTpoHHbIN // Jlanb: 3mek-
TpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/180057

6.2.7 JKunkoa H.B. OcHOBBI MH(pOpMAIIMOHHBIX TeXHOJOTHI: YueoHoe mocooue/H.B. XKuako-
Ba, A.B. Tpounxkuii; HI'TY wum. P.E.AnekceeBa, Ap3amac.monutexH. uH-T (ui.). —
H.Hosroponx, 2013. — 299 c.

6.2.8 OmnnaitH-cepBHUC Ui CO3MaHUsT OJIOK-CXeM [3IIEKTPOHHBIN pecypc]: - Pexxum mocty-
na: https://proglib.io/p/6-diagram-services
6.2.9 JleontseB, A. C. 3ammra uHpopManuu : ydeOHoe mocobue / A. C. JleoHTheB. —

Mocksa : PTY MHUPDA, 2021. — 79 c¢.— Tekcr : amekTpoHHbIH // JlaHb : 37IeKTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/182491

6.2.10  I'pysmesa, JI. M. 3amurta undopmanuu : yuyedHoe mocodbue / JI. M. I'pyzgeBa. —
Mocksa : PYT (MUUT), 2019. — ISBN 978-5-7876-0326-2. — TekcT : anekTpoHHbIH // JIaHb
: BIIEKTPOHHO-0nOmoTeunas cucrema. — URL: https://e.lanbook.com/book/188703

6.2.11  IIpaBoBoe peryiaupoBaHre HHPOPMAIMOHHBIX OTHOIICHUHA B 00JIaCTH TOCYAaPCTBEHHOM
U KOMMEpYeCcKO! TaiHbl, IEpPCOHANBHBIX JaHHBIX : yuyeOHoe mocobue / O. B. Axpameesa, U.
@. Jlenroxuna, O. B. XKnanosa, H. B. Mupomranuenko. — Craspomnons : CT['AY, 2015. — 59
c.— Tekcr: osnexTpoHHblll / Jlanp : >1neKTpoHHO-OmOmmoreuHas cucrema. — URL:
https://e.lanbook.com/book/82255

6.3 MeToauueckue YKazaHnusi, pEKOMCHAALUNU U IPYIHE€ MaTEePHAJIbI K 3AaHATHAM

6.3.1 Pemenue tTunoBeix 3aga4 o kypey "MHpopmaTtuka" (s13s1k nporpammupoBanus C/C++)
[DneKTpoHHBIE TEKCTOBbIE AaHHbIe]: Merona.pa3paboTka JUIsl CTyH. Bcex (GopM 0OydeHUs U
Bcex crel. / HI'TY um. P.E.AnekceeBa, Kad."Ilpuki.matemaruka"; Coct.: T.B.MopyruHa,
C.I1.Hukurenkosa, O.M.Yaiikuna; Hayu.pen. C.H.Mutskos . - H.-Hosropog, 2012. - 27 c.

6.3.2 [TpakTukym mo mH(pOpMaTUKe YacTh 1: METOJ.yKa3aHHs K BBINOJHEHHUIO J1a0.paboT 1o
«MupopmaTuke» i CTyH. BCeX crelualbHOCTE AHEeBHOW Gopmbl oOydenus // HI'TY um.
P.E.AnexceeBa, Kad.  "lIpukm.maremaruka";  Cocrt.:H.B.I'anmuna,  W.A.Kanbiruna,
E.10.JleonoBa, O.M.Yaiikuna, T.A.®enoceea, M.H.Unpuuesa; Hayu.pen. A.A Kypkun. —
H.Hosropog, 2017. — 26 c.

6.3.3 [IpakTuky™M Mo MHPOPMATUKE YACTh 2: METOJ.YKa3aHUS K BBINOJHEHHIO J1a0.paboT mo
«Muadopmaruke» sl CTyA. BCeX crenuaibHOCTed aHEBHOW (hopmbr oOyuernus / HI'TY um.
P.E.Anekceena, Kad. "[Ipukin.mMaremaruka',; Cocr.:H.B.I'anuna, W.A KanrIruna,
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E.}O.JleonoBa, O.M.Yaiikuna, T.A.®enoceea, M.H.Unpuuesa; Hayu.pen. A.A Kypkun. —
H.Hosropona, 2017. —25 c.

6.3.4 [IpakTuKyM 1o yucClieHHBIM MeTonaM B mporpamMMe MS Excel k mabopaTopHsiM pabo-
TaM 1o Kypey "MudopmaTtuka": Metona. pazpaboTka i CTy/I. JTHEBHOM, BeU. U 3a049HOU (op-
Mbl 00yuenwus ais Beex crer. / HI'TY um. P.E.AnekceeBa, Kag. "[Ipukin.maremaruka"; Cocrt.:
T.B.Mopyruna, C.A.Tapnaesa, O.1.Yaiikuna; Hayu.pen. A.A.Kypkun. — H.Hosropon, 2014.
-3lec.

6.3.5 [IpakTukym 1o yuciaeHHbIM MeToaaMm B cpene MathCAD k nmaGopaTopHbIM paboTam 1o
kypcy "UHdopmaruka" : Meton.pa3paboTka JIsl CTy/A. JTHEBHOW, Bed. W 3a04HOU (popm 00y-
yenuss i Bcex cmen. / HITY wum. P.E.AnekceeBa, Kad."IIpukn.maremaruka';
Cocr.:T.B.Mopyruna, C.Il.HukurenkoBa, O.l.Yaiikuna; Hayu.pen.C.H.Murskos. —
H.Hosropona, 2012. — 28 c.

6.3.6 Ilpumeps! pemenus TunoBsIX 3a1au B cpene MathCAD k maGoparopHbiM paboTaM 1o Kyp-
cy "Uudopmaruka": Metoa.pazpaboTka Ijisl CTy/l. THEBHOM, BeU. U 3a04HON (popM oOydeHms
st Beex crert. / HI'TY um. P.E.Anekceesa, Kad."IIpukin.maremaruka"; Coct. E.FO.JleonoBa
[u np.]; Hayu.pen. C.H.Murtskos. — H.Hosropon : [b.u.], 2012. — 20 c.

6.3.7 KonTtpoabHbIe BONPOCH U 3ananus no auciumnie «Mupopmaruka» (1-i cemectp): cru-
COK KOHTPOJIbHBIX BOIIPOCOB U 3aJaHUN K JabOpaTopHbIM paboTaMm [Jsl CYJEHTOB CEX
HanpsBieHuid MHcTUTyTa nepHON 3HepreTuku u texHuueckoi ¢pusuku (UA2uT®d) nueBHOIM
dopmbr  oO0yuenuss /HI'TY um. P.E.AnekceeBa,; coct. E.FO.JleonoBa, W.A.Kansiruna,
C.A.Tapnaesa, O.1.Yaiikuna; — H.Hosropon, 2016 r. — 36 c.

6.3.8 KoHTposnbHBIC BOIPOCH! U 3a/aHus 1Mo aucuuiuimae «Mapopmarukay (2-i cemecTp): cru-
COK KOHTPOJIbHBIX BOIIPOCOB M 3aJaHUil K J1a00paTOpHbIM paboTaM [Uisl CYAEHTOB CEX
HanpBBieHuld MHCcTUTYTa saepHoi sHepreTuku U TexHudeckor ¢usuku (MUASuTD) nueBHOi
dopmer oO0yuenuss /HI'TY wum. P.E.AnekceeBa,; coct. E.FO.JleonoBa, W.A.Kanbiruna,
C.A.Tapnaesa, O.1.Yaiikuna; — H.Hosropoxu, 2016 r. — 29 c.

6.3.9 UwucnenHnoe u rpaduIecKoe MOJICIMPOBAHUE TUHAMUYECCKHUX MPOIECCOB B MEXaHUYECCKOU
CUCTeMe BHUOPAIIMOHHOTO THUMA: METOJA. pa3pabdoTKa K BBHIIOJHEHHIO KYpCOBOW pabOTHI MO
npenmery «MHpOpMaTHKa» AT CTYIASHTOB CHEIHAIBHOCTEH WHCTHTYTa MPOMBIIIICHHBIX
TEXHOJIOTHI MamuHocTpoeHus aHeBHOU (opmbl oOyuenus /HI'TY; coct.: T.A. ®enoceena,
M.H. Uneuuera, H.B. I'anuna, JI.FO. Karaera. — H.HoBropox, 2015.- 24 c.

6.3.10 UucrnenHoe MOAENUPOBAHHE W aHAIM3 TEPEXOJHBIX MPOIECCOB B AIEKTPUUYECKON IIETH:
METOJI. pa3paboTKa K BBIMOJIHEHHIO KypcoBoM pabothl mo mpenmery «Wudopmaruka» s
CTYJEHTOB CHEeNHabHOCTEH 00pa30BaTEIbHO-HAYYHOTO HHCTUTYTA dJIEKTPOIHEPTETUKH THEB-
HOM ¢opmbl oOyuenus /HI'TY; coct.: H.B.T'anuna, T.A. ®enoceeBa, M.H. UnbuueBa. —
H.Hosropon, 2015.- 13 c.

7. AHOOPMALNIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

YueOHbIi MpoIiecc Mo AUCIUIUTHHE 00ECTIEYeH HEOOXO0IUMBIM KOMIUJIEKTOM JINIIEH3UOHHO-
ro ¥ CBOOOJHO paclpoCTPaHsIEMOro NPOrpaMMHOr0 0OecreueH sl, B TOM YUCJI€ OT€YECTBEHHOIO
MIPOM3BOJICTBA (COCTaB MO AUCUMILINHE onpeseneH B HacTosmed PIIJ[ u moanexur oOHOBIEHUIO
pU HEOOXOTUMOCTH).
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7.1. IlepeyeHb HH(POPMALIHOHHBIX PECYpPCOB

Ta6auna 8. [lepeueHs pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «HTepHEeTY,
VCITOJIB3YIOIIUXCS 111 OCBOCHUS AUCIUIUINHBI

Neni/m CcpuIKa Ha pecypc M ero HaMMeHOBaHHe

1. http://primat.org/index/
[Ipuknannas marematuka. CalT COOEpKUT OHJIAMH-KOMIIMISATOPBI OCHOBHBIX SI3BIKOB
IIPOrpaMMHUPOBAHUA

2. https://www.onlinegdb.com/online c++ compiler
Omnnaiin-komnuiarop C++

O0uaunas Bepcust SMath Studio.

https://ru.smath.com/cloud

4. | http://www.intuit.ru/studies/courses/16740/1301/info

HOY «MHTYUT». U.E. benonepkosckas, H.B. T'anuna, JI.FO. KaraeBa. Anropurmu-
3anus. Beenenue B 361k nporpammupoBanus C++. YueOHbIl Kype

5. | http://kpolyakov.narod.ru/index.htm

caiit K. IlomskoBa «Hpenoz[aBaHI/Ie, HayKa U XU3Hb» (MGTO,I[I/I‘IGCKI/IG MaTcpHraibl, CTa-
THU 110 HH()OPMATHKE)

6. | http://www.on-line-teaching.com

Onexrponnsie yueOnuku no Word, Excel u agpyromy 110

7. | http://mwww.window.edu.ru

Enunnoe okHO fgocTyna k o0pazoBatenbHbIM Internet-pecypcam

Tabanna 9. [lepeueHb 371€KTPOHHBIX OMOJNOTEYHBIX CUCTEM

Ne HanmenoBanue DbC Ccplika k 9bC
1 KoHCynbTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 Jlann https://e.lanbook.com/

3 HOpaiit https://biblio-online.ru/

4 E-LIBRARY.ru http://elibrary.ru/defaultx.asp

5 TNT-ebook https://www.tnt-ebook.ru/

7.2 TlepeyeHb JWIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSEMOro TPOrPAMMHOIO
obecneveHusi, B TOM YHCJe 0T€4eCTBEHHOT0 MPOU3BOACTBA HEOOXOAHMMOIO /IJIsi OCBOEHHS
JAMCHUTITHHBI

Ta6auna 10. ITporpammuoe obecnieueHue

HpOFpaMMHOC 06ecneqe}me, HCII0JIB3YyEMOE€ B YHUBCPCUTETE HA HpOFpﬂMMHOC odecmeue-

JIOTOBOPHOIi OCHOBE HUe CBOOOIHOTO pacrpo-
CTpaHeHHs
1 2
Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Pre- Open Office 4.1.1 (sumen-
mium, goroop NeTr113003 ot 25.09.14) 3ust Apache License 2.0)
Microsoft Windows 7 (moanucka MSDN 4689, nmoamnucka Adobe Acrobat Reader
DreamSparkPremium, morosop Ne Tr113003 ot 25.09.14) (FreeWare)

Visual Studio 2008 (moamucka DreamSpark Premi-
um, gorosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (iumensus Ne 42470655)

Microsoft Office (mumenzust No 43178972)

Windows XP gur. Ne 65609340
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Office 2007 yimm. Ne 43178971

Microsoft Windows XP Professional (yiumen3us Ne 43178980)

MicrosoftOffice 2007 (munen3us Ne 44804588)

Adobe Design Premium CS 5.5.5 (;munien3us Ne 65112135)

Dr.Web (c¢/H ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)

8.ObPA30OBATEJIBHBIE PECYPCBI IJIs1 UHBAJIN/10B U JIML C OB3

B tabnunellyka3an nepeueHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOIIHUX (POPMBI, aIalITUPO-
BaHHBIC K OTPAHUYCHUSM UX 37J0POBbS, & TAK)KE CBEICHUS O HAIWMYNH CIICIIHATBLHBIX TEXHUYECKUX
cpeAcTB 00yUeHHsI KOJUIEKTUBHOTO M MHAMBHYyaTbHOTO ITOJIb30BaHHS.

Tabauua 11. O6pa3oBaTenbHBIC PECYPCHI 1 HHBaIUA0B | Juil ¢ OB3

Ne Ilepeuens 00pa3oBaTeTLHBIX PECYPCOB,
NMPHUCIOCOOTEHHBIX VISl HCTIOJIb30BAHUS WH-
BajauaamMu u Junamu ¢ OB3

CBCHEHI/IH 0 HAJIMYUHA CNICHHAIBHBIX TEXHUYCCKHUX

CpeacTB 06yqemm KOJUICKTUBHOI'O U HHAUBUAYAJIbHO-

I'0 MM0Jb30BaHUSA

1 OBC «KoHCYNnbTaHT CTYJEHT» 03ByYKa KHHUT M YBEIMYCHUE MIpUPTa
CreraIbHOEe MOOWIBHOE MTPHIIOKEHHE - CHHTE3aTOp pe-
2 9BC «Jlanb» 4YH, KOTOPBII BOCIIPOU3BOIUT TEKCTHI KHUT U MEHIO HAaBU-
ralun
3 9BC «¥Opaiit» BepcHs s cabOBHUISAIIAX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE J1JIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 110 JUCHUIIJIMHE

VY4eOHble ayaAUTOpUH JUIsl IPOBEACHUS 3aHATUN MO JUCLUUIUIMHE, OCHAILLEHBI 000pyI0Ba-

HUEM U TEXHUUYECKUMH CPEICTBAMU O0yUCHUS
B tabnuue 12 nepeuynciensr:

— y‘le6HbIe AyIUTOpHUU IJid IPOBCACHUA y‘Ie6HBIX 321H$ITHI>’I, OCHAIIICHHBIC O60py,Z[OBaHI/IeM u

TCXHUYCCKUMU CPEACTBAMU O6yLIeHI/I$I;

— IIOMCUICHUA JJIA CaMOCTOSTEILHOMI pa60TBI

o0ydJarommxcsi, KOTOpbIE JIOJKHBI OBITh

OCHAILlEHbl KOMITBIOTEPHONW TEXHUKOM C BO3MOKHOCTBIO MOJKIIIOUEHUS K ceTH «/HTepHeT» U
o0ecriedeHrneM JI0CTyIa B ANIEKTPOHHYI0 HHPOpMaIlMOHHO-00pa3oBarenbHyto cpeny HI'TVY.

Tabauna 12. OcHaleHHOCTb ayIUTOPUIN JJIs TPOBEACHUS yUEOHBIX

3aHATHI 110 JUCHUITIINHE

Ne HaumeHnoBanue
CHENHAIBHBIX I10-
MEIIEHUH U IToMe-
IIEHUN 1 CaMo-
CTOSATENFHON pado-
TBI

OCHAaIIEHHOCTh CIIEIMAIbHBIX
MMOMENIEHNUH U TTOMEIICHUN 11
CaMOCTOSTENIFHON paboTHI

[lepeyeHp MUIIEH3NOHHOTO TIPOTPAMMHOI0 obecTie-
yeHusl. PEKBU3UTHI MOATBEPKAAIOIIETO JOKYMEHTA

1 Komnsrotepnsrit
knacc Ne 1236
yueOHOTo KopItyca
Ne 1 Top 157 — 8 mwT.

1.9 I'rn,

Temst - 1

1. TIK =a 6azse Intel Core 2 Duo
316 O3V, 80 I'b HDD, mouu-
2. Jlocka wmenoBas — 1 mT.

3. Pabouee mMecTo cTyaeHTa — 8
4. Pabodee MecTO mpernojiaBa-

Microsoft Windows 10 (moamucka DreamSpark Pre-
mium, gorosop Ne 0509/KMP ot 15.10.18)

Calculate Linux (ceo6oanoe I10)

Mathcad 15 (nmunensus PKG-7543-FN, MNT- PKG -
7543-FN-T2 morosop Ne 28-13/13-057 ot 26.02.13)
DrWeb (C/u  ZNFC-CR5D-5U3U-JKGP ot
20.05.2024)

Microsoft ~ Office  Access 2013  (mommucka
DreamSpark Premium, norosop Ne 0509/KMP ot
15.10.18)
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Microsoft Office Visio 2013 mnpodeccuoHanbHbIi
(mogmucka DreamSpark Premium, morosop Ne
0509/KMP or 15.10.18)

Open office 4.1.1 (cBo6oanoe I10, nuuensus Apache
License 2.0)

Microsoft ~ Visual  Studio 2017  (mommucka
DreamSpark Premium, norosop Ne 0509/KMP ot
15.10.18)

P7 Oduc (c/u 5260001439)

Visual Studio Code (npompuerapuoe I10)

KomnbsrotepHslif
kiacc Ne 1337
yueOHOro KopIryca
Ne 1

1. IIK ma 6a3e DualCore Intel
Pentium G840 2.8 I'ru, 4 TG
O3y, 1 Tb HDD, wMonutop
21.5” - 11 mr.

2. locka menoBas — 1 miT.

3. Pabouee mecTo CTymeHTa —
11

4. Paboyee MecTO mpemomaBa-
Tems — 1

Microsoft Windows 10 (mommucka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18)

Astra Linux (muumensus 195200003-ore-2.12-client-
7298)

Mathcad 15 (munersus PKG-7543-FN, MNT- PKG -
7543-FN-T2 norosop Ne 28-13/13-057 ot 26.02.13)

DrWeb (c/m  ZNFC-CR5D-5U3U-JKGP ot
20.05.2024 no 30.05.2025)
Microsoft  Office  Access 2013  (mommucka

DreamSpark Premium, moroBop Ne 0509/KMP ot
15.10.18)

Microsoft Office Visio 2013 mnpodeccuoHanbHbINA
(momnucka DreamSpark Premium, norosop Neo
0509/KMP ot 15.10.18)

Open office 4.1.1 (cBoboanoe 10, nunieHsust Apache
License 2.0)

Microsoft  Visual  Studio 2017  (moxmucka
DreamSpark Premium, moroBop Ne 0509/KMP ot
15.10.18)

Visual Prolog (mponpuerapuoe I10)

MicroCAP (GecruiaTHas cTyJeHIEeCKasi BEPCHUSI)
MatLAB R2008a (nurensus Ne 527840)

P7 Oduc (c/u 5260001439)

Deductor Academic (Gecrutathast Bepcusi 1jisi oOpa-
30BaHUA)

Vulkan Runtime (ceoGoatoe I10)

Node.js (cBo6oaHoe I10)

Pascal ABC.NET (cBo6oauoe I10)

Python IDLE (cBo6oxnoe I10)

Visual Studio Code (npomnpueraproe I10)

Wing Personal (ceo6oauoe I10)

Kommac 3D-V21 (JlunensuonHoe cornameHue Ne
Hn-23-00079 ot 29.06.23)

Git (cBoboxHoe I10)

Nanocad 23 (C/u NC230P-0A9A0CEE590F-79611)

KommbroTepHsIif
kiacc Ne2 Ne 6142
yueOHo-
712a00paTOPHOTO
Kopimyca Ne 6

1. TIK na 6ase Intel Pentium
Dual-2.8 I'T;, 2.5 T'6 O3V,
250 I'6 HDD, monutop — 17 —
12 mrr.

2. Jocka mapkepHas - 1 wrT.

3. PaGouee mecTo cTyaeHTa —
12

4. Paboyee MecTo mperoiaBa-
et — 1

Jnst uaBanuaoB u ouy ¢ OB3:
MEPeHOCHas KJIaBHaTypa ajar-
THPOBaHHAS

Microsoft Windows 10 (noanucka DreamSpark Pre-
mium, goroBop Ne 0509/KMP ot 15.10.18)

Linux Slackware 13.37(CBo6oanoe 1O, GNU GPL)
Linux Calculate (CBo6oanoe I10,

GNU GPL)

Microsoft Access 2010 (TToxnucka DreamSpark
Premium, moroop Ne 0509/KMP ot 15.10.18)
Adobe Acrobat Reader DC-Russian(IIpopuerapHoe
[10)

Arduino 1.8 (Co6oxnoe I10)

Code Blocks 16.01 (Co6oanoe T10, munen3us GNU
GPLV3)

Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot
20.05.2024 mo 30.05.2025)

Eclipse (Otkpsitoe 110, mumiensus Eclipse Public
License)

Far manager 3.0.4949(Co6oanoe I10)
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FreePascal (IDE) 3.0.4 (Co6oanoe 10, nuneH3us
GNU GPL 2)

Google Chrome( Coboxnoe I10)

Intellij jpea community edition (IDE) 2018(
Crobomnoe I10, nmumensus Apache)

MathCad 15(JIunensus PKG-7543-FN, MNT-PKG-
7543-FN-T2, norosop Ne 28-13/13-057 ot 26.02.13)
Mendeley Desktop 1.19.4 ( IIponpuerapuoe I10)
Micro Cap 10 ( becrmatHas cryneH4yeckas Bepcus)
Mozilla Firefox (CBobomnoe I10)

MySQL 8.0.16 Workbench( Cro6oanoe I10)

P7 Oduc 1.4.1.37 (C/un 5260001439)

Pascal ABCNET 3.2.0.1488 (CoGoanoe 10,
manen3uss LGPL)

Microsoft Project 2010 ( [Tomgmucka DreamSpark
Premium, morosop Ne Tr113003 ot 25.09.14)
Python-2.7 (Ceo6ozaroe 10, PSFL)

Python-3.6 (Ceo6oanoe I10, PSFL)

Total Commander 9.12 ( Co6oaroe I10)

7-zip (Coboanoe I10, GNU LGPL)

Microsoft Visio 2007 (noanucka DreamSpark Pre-
mium, goroBop Ne 0509/KMP ot 15.10.18)

Visual Studio 2013 (IDE) (IToxnucka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18)
Wing (IDE) 6.05.1 ( ITIponpuetapHoe I10)
Wireshark 3.6.6 (CBo6oaHoe I10)

7-zip (CBobogHOe IT0, GNU LGPL)

KomnerorepHsbiii
kaacc Ne 3 Ne 6143
y4eOHo-
1ab0paTOPHOTO
Koprryca Ne 6

1. 1K Ha 6a3e Intel Core 2 Duo
2T,

216 03V, 25016 HDD —
11mr,

500 I'6 HDD — 1,

MoHuTOp — 17 — 12 1.

2. ocka mapkepHasi — 1 mrT.

3. BuneokapTsl:

Nvidia Geforse 7600 GS - 3mr.
MSI NX6200TC-E(MS-8991) -
3.

ATI Radeon X1550 — 2mur.
Nvidia Geforse 8500 GT —
1.

Sapphire — 1.

4. Pabouee mecTo cTyeHTa —
12

5. Pabouee mecTo npenoaBa-
Tems — 1

Jst uBanmaos u mi ¢ OB3:
MepeHOCHast KJlaBuaTypa ajiar-
THPOBaHHAS

Microsoft Windows 10 (mommmcka DreamSpark
Premium, morosop Ne 0509/KMP ot 15.10.18)

Linux Slackware 13.37(CBo6oauoe ITO, GNU GPL)
Linux Calculate (CBo6oaHOe 10,

GNU GPL)

Microsoft Access 2010 (ITommucka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18)
Adobe Acrobat Reader DC-Russian(IIpopuerapHoe
I10)

Arduino 1.8 (Cso6oanoe I10)

Code Blocks 16.01 (Ceo6ozanoe I10, munensus GNU
GPLv3)

DrWeb (c/u  ZNFC-CR5D-5U3U-JKGP ot
20.05.2024 o 30.05.2025)

Eclipse (Otkpeiroe 10, mmmensus Eclipse Public
License)

Far manager 3.0.4949(Cso6oanoe I10)

FreePascal (IDE) 3.0.4 (CBoboxuoe I1O, nuiieH3ust
GNU GPL 2)

Google Chrome( CBoboanoe I10)
Intellij jpea community edition
Co6oxanoe [10, mumensus Apache)
MathCad 15(JIunensus PKG-7543-FN, MNT-PKG-
7543-FN-T2, noroop Ne 28-13/13-057 ot 26.02.13)
Mendeley Desktop 1.19.4 ( [Iponpuerapuoe I10)
Micro Cap 10 ( BecrinatHas cTyaeHYecKas BEpCHs)
Mozilla Firefox (Ceo6oxaHoe I10)

MySQL 8.0.16 Workbench( Cso6oauoe I10)

P7 Oduc 1.4.1.37 (C/u 5260001439)

Pascal ABCNET 3.2.0.1488 (Ceo6oanoe I1O, mu-
nensust LGPL)

Microsoft Project 2010 ( Ilommucka DreamSpark
Premium, morosop Ne Tr113003 ot 25.09.14)
Python-2.7 (Ceoboanoe I10, PSFL)

Python-3.6 (Ceoboanoe I10, PSFL)

(IDE) 2018(
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Total Commander 9.12 ( Croboanoe I10)

7-zip (Ceo6oanoe I10, GNU LGPL)

Microsoft Visio 2007 (moxmucka DreamSpark Pre-
mium, gorosop Ne 0509/KMP ot 15.10.18)

Visual Studio 2013 (IDE) (ITogmmcka DreamSpark
Premium, morosop Ne 0509/KMP ot 15.10.18)

Wing (IDE) 6.05.1 ( ITponpuetapuoe I10)
Wireshark 3.6.6 (CeoGoamoe I10)

7-zip (Co6oanoe 10, GNU LGPL)

KomnsrotepHslit
kacc Ne6 Ne 6251
y4eOHo-
71a00paTOpPHOTO
kopryca Ne 6

1. IIK na 6ase Intel Core i3 3.3
I'Tu, 816 O3Y, NVIDEA GT
7304 16,1T6 HDD, mouutop
174 —12 mr.

2. locka MapkepHas — l1ur.

3. Pabouee mecTo cTyaeHTa —
12

4. Pabogee mecTo mpernoiaBa-
Tems — 1 Jlits mH-
BaymoB 1 ui ¢ OB3: mepe-
HOCHAs KJIaBHATypa aJanTHPO-
BaHHas

Microsoft Windows 10 Pro anst yu.3aBenenuii 21H2
(ITonnucka DreamSpark Premium, norosop Ne
0509/KMP ot 15.10.18)

Linux Slackware 13.37(CBoboanoe I10, GNU GPL)
Linux Calculate (CBo6oauoe I10,

GNU GPL)

Kowmmac 3D-V21 (JIunensnonHoe cornamenue No
Hn-23-00079 ot 29.06.23)

Microsoft Access 2010 (TToxmicka DreamSpark
Premium, morosop Ne 0509/KMP ot 15.10.18)
Microsoft Project 2010( IToamucka DreamSpark
Premium, norosop Ne Tr113003 ot 25.09.14)
Microsoft Visio 2007 (noanucka DreamSpark Pre-
mium, goroBop Ne 0509/KMP ot 15.10.18)

P7 office( C/u 5260001439)

Open office 4.1.10 ( CroGoanoe I10)

Wireshark 3.6.6( CBo6oaHoe I10)

Adobe Acrobat Reader DC-Russian( ITpopuerapHoe
o)

Arduino 1.8 (Co6oanoe I10)

Blender 3.2.1 (CBo6oanoe 10O, munen3us GNU GPL
2 u GNU GPL 3)

Oracle Virtual Box 6.1(CBo6oanoe I10)

MathCad 15(JInuensus PKG-7543-FN, MNT-PKG-
7543-FN-T2, norosop Ne 28-13/13-057 ot 26.02.13)
Code Blocks 16.01 (Co6oanoe I10, munensus GNU
GPLV3)

Dr.Web (¢/u ZNFC-CR5D-5U3U-JKGP ot
20.05.2024 no 30.05.2025)

Eclipse (Otkpsrtoe 10, muniensus Eclipse Public
License)

MySQL 8.0.16 Workbench( Cro6oanoe I10)

Far manager 3.0.4949(Cpo6oxnoe I10)

FreePascal (IDE) 3.0.4 (Co6oanoe I10, nunen3us
GNU GPL 2)

Intellij jpea community edition (IDE) 2018(
Co6oanoe 10, muuensus Apache)

Wing (IDE) 6.05.1 ( [Iponpuerapuoe I10)

Visual Studio 2013 (IDE) (IToammcka DreamSpark
Premium, moroop Ne 0509/KMP ot 15.10.18)
Google Chrome (Coboxuoe I10)

Mozilla Firefox(CBo6oanoe I1O)

Pascal ABCNET 3.2.0.1488 (Co6oxnoe 10,
aunensus LGPL)

Mendeley Desktop 1.19.4 ( IIpompuerapnoe I10)
Micro Cap 10 ( becrmaTtHast cryaeHdecKas BepCusi)
Nanocad 23 (C/a NC230P-0A9A0CEES90F-79611)
Visual Studio Code (IDE) 1.68( IIponpuerapHoe
13(0)]

Notepad++ 8.4.2 (CBobomHoe I10. GPL 3.0)

Solid works 2021 ( C/u 9710004412135426, norosop
Ne32110779827 ot 08.11.21)

Python-2.7 (Coboanoe I10, PSFL)
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Python-3.6 (Ceo6oanoe 10, PSFL)

Total Commander 9.12 ( CBo6oanoe I10)

7-zip (CBobomnoe [10, GNU LGPL)morosop Ne
0509/KMP ot 15.10.18)

Google Chrome (Ceo6oanoe I10)

Mozilla Firefox(CsoGoauoe I10)

Visual Studio Code (IDE) 1.68( IIpompuetapHoe
[10)

Notepad++ 8.4.2 (CrobGoanoe I10. GPL 3.0)
7-zip (Coboanoe I10, GNU LGPL)

KomnbsrotepHslif
kacc Ne7 Ne 6252
y4eOHo-
71a00paTOpPHOTO
Kopiryca Ne 6

1. IIK na 6ase Intel Core i3 3.3
I'Tu, 816 O3Y, NVIDEA GT
7304 16,1T6 HDD, mouutop
174 —12 mr.

2. locka mapkepHas — l1ur.

3. Pabouee mecTo cTyaeHTa —
12

4. Pabogee mecTo mpernoaBa-
Temss — 1

Jns uBanunos u i ¢ OB3:
MEPEHOCHON pajnoKiacc, Kia-
BHATYpa aJalTHPOBAHHAS

Microsoft Windows 10 Pro anst yu.3aBenenuii 21H2
(ITonnucka DreamSpark Premium, norosop Ne
0509/KMP ot 15.10.18)

Linux Slackware 13.37(CBo6oanoe 110, GNU GPL)
Linux Calculate (CBo6oanoe 10,

GNU GPL)

Kowmmac 3D-V21 (JIunensnonHoe cornamenue No
Hn-23-00079 ot 29.06.23)

Microsoft Access 2010 (TToxmicka DreamSpark
Premium, morosop Ne 0509/KMP ot 15.10.18)
Microsoft Project 2010( IToamucka DreamSpark
Premium, norosop Ne Tr113003 ot 25.09.14)
Microsoft Visio 2007 (noanucka DreamSpark Pre-
mium, goroBop Ne 0509/KMP ot 15.10.18)

P7 office( C/u 5260001439)

Open office 4.1.10 ( Crobognoe I10)

Wireshark 3.6.6( CBo6oaHoe I10)

Adobe Acrobat Reader DC-Russian( ITpopuerapHoe
o)

Arduino 1.8 (Co6oanoe I10)

Blender 3.2.1 (CBo6oanoe 10O, munen3us GNU GPL
2 u GNU GPL 3)

Oracle Virtual Box 6.1(CBo6oanoe I10)

MathCad 15(JIunensus PKG-7543-FN, MNT-PKG-
7543-FN-T2, norosop Ne 28-13/13-057 ot 26.02.13)
Code Blocks 16.01 (Co6oauoe I10O, nurensuss GNU
GPLV3)

Dr.Web (c¢/u ZNFC-CR5D-5U3U-JKGP ot
20.05.2024 no 30.05.2025)

Eclipse (Otkpsrtoe 10, muniensus Eclipse Public
License)

MySQL 8.0.16 Workbench( Cro6omnoe I10)

Far manager 3.0.4949(Co6oanoe I10)

FreePascal (IDE) 3.0.4 (Co6oanoe 10, numeH3ust
GNU GPL 2)

Intellij jpea community edition (IDE) 2018(
Cob6oanoe 10, muuensus Apache)

Wing (IDE) 6.05.1 ( [Iponpuerapuoe I10)

Visual Studio 2013 (IDE) (Ilommuicka DreamSpark
Premium, moroop Ne 0509/KMP ot 15.10.18)
Google Chrome (Co6oxnoe I10)

Mozilla Firefox(CBo6oaHoe I1O)

Pascal ABCNET 3.2.0.1488 (Ceob6oanoe 10,
aunensus LGPL)

Mendeley Desktop 1.19.4 ( [Iponpueraproe I10)
Micro Cap 10 ( bectmatnas ctyneHdeckas BEpCcusi)
Nanocad 23 (C/a NC230P-0A9A0CEES90F-79611)
Visual Studio Code (IDE) 1.68( ITponpuerapHoe
13(0)]

Notepad++ 8.4.2 (CBobomHoe I10. GPL 3.0)

Solid works 2021 ( C/H 9710004412135426, noroop
Ne32110779827 ot 08.11.21)
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Python-2.7 (Coboanoe I10, PSFL)

Python-3.6 (CsoGoanoe 10, PSFL)

Total Commander 9.12 ( CBo6oanoe I10)

7-zip (Co6oxroe 10, GNU LGPL)Notepad++
8.4.2 (Crobomnoe I10. GPL 3.0)

7-zip (Coboxmuoe 10, GNU LGPL)

KomnerotepHsiii
kacc Ne§ Ne 6253
y4eOHo-
71a00paTOpPHOTO
koprmyca Ne 6

1. TIK na 6ase Intel Core i3 3.3
T, 816 O3V, NVIDEA GT
7304 16,1T6 HDD, mouutop
17— 12 mir.

2. locka MapkepHas — lmT.

3. PaGoyee mMecTo cTyseHTa —
12

4. Pabouee MecTo mpernoaBa-
Temst — 1

Jns uBanuoos u mi ¢ OB3:
MIEPEHOCHON pajroKyace, Kia-
BHATypa aJalTHPOBAHHAS

Microsoft Windows 10 Pro mnst yua.3aBemenuit 21H2
(ITogmmmcka DreamSpark Premium, morosop Ne
0509/KMP ot 15.10.18)

Linux Slackware 13.37(CBoboanoe I10, GNU GPL)
Linux Calculate (CBo6oauoe I10,

GNU GPL)

Komnac 3D-V21 (JIuuenznonHoe cornamenue No
Hn-23-00079 ot 29.06.23)

Microsoft Access 2010 (TToxmicka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18)
Microsoft Project 2010( IToamucka DreamSpark
Premium, morosop Ne Tr113003 ot 25.09.14)
Microsoft Visio 2007 (moxnucka DreamSpark Pre-
mium, gorosop Ne 0509/KMP ot 15.10.18)

P7 office( C/un 5260001439)

Open office 4.1.10 ( CroGoanoe I10)

Wireshark 3.6.6( Ceo6oanoe I10)

Adobe Acrobat Reader DC-Russian( ITpopuetapHoe
[10)

Arduino 1.8 (Co6oanoe I10)

Blender 3.2.1 (CBo6oanoe 10, munen3us GNU GPL
2 u GNU GPL 3)

Oracle Virtual Box 6.1(Csob6oanoe I10)

MathCad 15(JTunen3us PKG-7543-FN, MNT-PKG-
7543-FN-T2, norosop Ne 28-13/13-057 ot 26.02.13)
Code Blocks 16.01 (Cro6oanoe I10, munensus GNU
GPLV3)

Dr.Web (c¢/u ZNFC-CR5D-5U3U-JKGP ot
20.05.2024 no 30.05.2025)

Eclipse (Otkpsbitoe I10, nmuuensus Eclipse Public
License)

MySQL 8.0.16 Workbench( Ceobomnoe I10)

Far manager 3.0.4949(Cpo6oxnoe I10)

FreePascal (IDE) 3.0.4 (Co6oanoe I10, nuneH3us
GNU GPL 2)

Intellij jpea community edition (IDE) 2018(
Cob6oanoe 10, muuensus Apache)

Wing (IDE) 6.05.1 ( [Iponpuerapuoe I10)

Visual Studio 2013 (IDE) (IToamucka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18)
Google Chrome (Csoboxtoe I1O)

Mozilla Firefox(CBo6oanoe I10)

Pascal ABCNET 3.2.0.1488 (Co6oxnoe 10,
munensuss LGPL)

Mendeley Desktop 1.19.4 ( IIpornpueraproe I10)
Micro Cap 10 ( becrmatHas cTymneHYecKas BEpCusi)
Nanocad 23 (C/u NC230P-0A9A0CEE590F-79611)
Visual Studio Code (IDE) 1.68( IIponpuerapHoe
13(0)]

Notepad++ 8.4.2 (CBobomHoe I10. GPL 3.0)

Solid works 2021 ( C/u 9710004412135426, norosop
Ne32110779827 ot 08.11.21)

Python-2.7 (CeoGoanoe 10, PSFL)

Python-3.6 (CeoGoanoe ITO, PSFL)

Total Commander 9.12 ( Croboanoe I10)

7-zip (CBobogHOe I10, GNU LGPL)
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Komnsrotepnsrit
kiacc Ne9 Ne 6254
y4eOHO-
1a00paTOPHOTO
Kopiryca Ne 6

1. IIK na 6a3e Intel Core i3 3.3
I'Ti, 8 6 O3Y, NVIDEA GT
730 416,1T6 HDD, monutop
17— 12 mrr.

2. locka mapkepHas — l1ur.

3. Pabouee mecTo cTyaeHTa —
12

4. Paboyee MecTo mpemnoiaBa-
Tems — 1

Jnst unBanuaos u nun ¢ OB3:
MEPEeHOCHAs KIIaBUATypa aJiar-
THUPOBaHHAsS

Microsoft Windows 10 Pro anst yu.3aBenenuii 21H2
(IToxmucka DreamSpark Premium, gorosop Ne
0509/KMP ot 15.10.18)

Linux Slackware 13.37(Co6oanoe ITO, GNU GPL)
Linux Calculate (CBo6oanoe 10,

GNU GPL)

Kowmmac 3D-V21 (JIunensnonHoe cornamenue No
Hn-23-00079 ot 29.06.23)

Microsoft Access 2010 (TTonmucka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18)
Microsoft Project 2010( I[Toanucka DreamSpark
Premium, norosop Ne Tr113003 ot 25.09.14)
Microsoft Visio 2007 (nmoanucka DreamSpark Pre-
mium, gorosop Ne 0509/KMP ot 15.10.18)

P7 office( C/u 5260001439)

Open office 4.1.10 ( Cro6ognoe I10)

Wireshark 3.6.6( CeoGoanoe I10)

Adobe Acrobat Reader DC-Russian( ITpopueraproe
3(0)]

Arduino 1.8 (Co6oanoe I10)

Blender 3.2.1 (CoGoanoe I10, muuensuss GNU GPL
2 u GNU GPL 3)

Oracle Virtual Box 6.1(CBo6oanoe I10)

MathCad 15(JInuensus PKG-7543-FN, MNT-PKG-
7543-FN-T2, norosop Ne 28-13/13-057 ot 26.02.13)
Code Blocks 16.01 (Co6oanoe T10, munen3us GNU
GPLv3)

Dr.Web (c¢/u ZNFC-CR5D-5U3U-JKGP ot
20.05.2024 no 30.05.2025)

Eclipse (Otkpsrtoe 10, muniensus Eclipse Public
License)

MySQL 8.0.16 Workbench( Ceo6ozanoe I10)

Far manager 3.0.4949(Cpo6osnoe I10)

FreePascal (IDE) 3.0.4 (Co6oanoe I10, auneH3us
GNU GPL 2)

Intellij jpea community edition (IDE) 2018(
Coboxnoe 10, mumensus Apache)

Wing (IDE) 6.05.1 ( IIponpuerapHoe I10)

Visual Studio 2013 (IDE) (Ilommucka DreamSpark
Premium, moroop Ne 0509/KMP ot 15.10.18)
Google Chrome (Coboxuoe I10)

Mozilla Firefox(Co6oanoe I10)

Pascal ABCNET 3.2.0.1488 (Co6oanoe 10,
muuen3us LGPL)

Mendeley Desktop 1.19.4 ( IIponpuerapuoe I10)
Micro Cap 10 ( becriatHas cTyaeH4eCKas BEpCHs)
Nanocad 23 (C/a NC230P-0A9A0CEES90F-79611)
Visual Studio Code (IDE) 1.68( IIpompuetapHOe
o)

Notepad++ 8.4.2 (Croboxnoe I10. GPL 3.0)

Solid works 2021 ( C/H 9710004412135426, noroop
Ne32110779827 ot 08.11.21)

Python-2.7 (Coboanoe I10, PSFL)

Python-3.6 (CeoGoanoe 1O, PSFL)

Total Commander 9.12 ( CBo6oanoe I10)

7-zip (CobogHoe 110, GNU LGPL)

MynbTumMenuiinas
aynutopust Ne 6421
y4eOHo-
712a00paTOPHOTO
kopmyca Ne 6

1. Jlocka menoBast — 1 1.

3. Okpan — 1 mT.

4, MynbTUMETUHHBIA TIPOESKTOP
Epson X12 — 1 wr.

5. Komnetotep PC MB Asus Ha
guricete Nvidia/AMD AthlonXII

1. Windows 7 32 bit kopmioparusnast; VL 49477S2
2. Adobe Acrobat Reader DC-Russian (6ecrt.)

3. Microsoft Office Professional Plus 2007 (nuuen-
3ust Ne 42470655);

4. Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP or
20.05.2024 no 30.05.2025)
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CPU 2.8Ggz/ RAM 4
Ggb/SVGAStandartGraphics
+Ge-FORCE Nvidia
GT210/HDD
250Ggb,SATAinterface, mMoHH-
Top 197, ¢ BBIXOJOM Ha IPOEK-
TOP.

6. PaGouee mecto cTyrneHTa - 74
7. Pabouee mecTo aist mpenoja-
Barens — | mrT.

10 | lomemenne  ans
CaMOCTOSATEIIbHOI
paboTBl CTYAEHTOB
(KoMmnbroTepHsbIi
kimacc Ne 1) Ne 6543
yaeOHo-
1a00paTOPHOTO
Kopiryca Ne 6

1. PabGoume Mecra cTyleHTa,
ocHariennbie [1K Ha 6aze Intel
Core 15 ¢ MOHMTOpPaMH — § IIT.
2. Paboume wMecTa CTyJeHTa,
ocHaeHusle 1K Ha 6aseCore 2
Duo ¢ monuTopamu —2 mr.

3. Pabouee mecto mpemnoaaBa-
tens, ocHamennoe IIK Ha Oase
Intel Core i5 ¢ monuTOpoM — 1
IIIT.

4. TIpoextop Accer, TpOEKIIH-
OHHBIN 3KpaH — | mT.

IIK moakimrouyeHsl k cetn «HH-
TEpHET» W O00ECHe4YHMBaIOT J0-
CTYII B DJICKTPOHHYIO HH(pOpMa-
IIMOHHO-00pa3oBaTeIbHYIO Cpe-
Iy YHUBEPCUTETa

5. Ilpuntep HP LaserJet 1200 —
1 wr.

1. Microsoft Windows 7 MSDN peKkBH3UTHI JJOTOBO-
pa - moanucka DreamSpark Premium, gorosop Ne
0509/KMP ot 15.10.18

2. becnatnoe I10:

IMaket mporpamm Open Office, True Conf, Bpaysep
Google Chrome, Bpaysep Mozilla Firefox, Bpayzep
Opera, McAfee Security Scan, Adobe Acrobat
Reader DC, AutoCAD2013

10. METOJUYECKHUE PEKOMEHJIALIUY OBYYAIOIUMCSI 10 OCBOEHHUIO
JUCHUIINHBI

JlucuuninnHa peanu3yeTcsl MOCPEeICTBOM MPOBEICHUS] KOHTAKTHOW pabOThl ¢ 00ydJaroIu-
Mucsi  (BKIFOYasl MPOBEICHUE TEKYIIEro KOHTPOJS YCIEeBAEMOCTH), CaMOCTOSITENILHON pabOThI
00yJarouuxcst ¥ MPOMEXKYTOYHON aTTeCTAIIUH.

KonraktHas pa60Ta IIPOBOAUTCS ayAUTOPHO.

Bce Bompockl, BO3HUKININE TIPY CAaMOCTOSITENIFHOW paboTe Hall AOMAIIHUM 33/IaHUEM, TO0-
JIpoOHO pa3duparoTcs MpU NPOBEIEHUH Ja0OpaTOPHBIX padOT U Ha Jekiusax. [IpoBoasrcs uHaN-
BUYyaJIbHBIC W TPYIIOBbIE KOHCYJIBTAIMU C MCIIOJB30BAaHUEM, KaK BCTPEY CTYIEHTAMH, TaK U CO-
BpPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI: anekTpoHHas noura, ZOOM.

Jlnist OIIEHKH 3HAHWH, YMEHH, HAaBBIKOB U YPOBHSI C()OPMHPOBAHHOCTH KOMIIETEHIIHH IO
JUCLUIUIMHE TpenojaBareib MOXKET NMPUMEHATh OalIbHO-PEUTHHIOBYIO CHUCTEMY KOHTPOJIL U
OLIEHKY YCIIEBA€MOCTH CTY/ICHTOB.

CTyneHThbl HaKaIUIMBAlOT OAJUIBI 32 BCE BHUJIbI yU€OHOM paboTHI.

[TpumepHas cucTeMa mosrydeHus O6ansos:

Bun nearensHocTH

Max Gaiut

3a BHINOIHEHUE KOKIOH HHIUBUAYyaIbHON TaboparopHoii | 10
paboThI 110 CBOEMY BapUaHTy

KonTponbHas paboTa uim TeCTUpOBaHHE 110 TEME 10

AxTuBHas paboTa Ha JEeKIUIX U JabopaTopHbIX, yuactue | 20
B JINCKYCCHSX B 00CYKICHUSIX
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[To uroram Tekyiel ycreBaeMOCTH CTYIEHTY MOXKET OBITh BBICTaBJIEHA OLEHKA IO Mpo-
MEXYTOYHOM aTTeCTallud B COOTBETCTBMM 3a HaOpaHHBIMH 3a cemecTp Oamnamu. CTyneHTawm,
HaOpaBIIUM B XOJI¢ TEKYIIEr0 KOHTPOJS YCIeBaeMOCTH Mo JucuuiuiHe ot 75 no 100 GamnoB u
BBINOJIHUBIIMM BCE€ 00s3aTeIbHbIC BMJIbl 3aIUIAHUPOBAHHBIX Y4YEOHBIX 3aJaHUM, [0 PELICHHIO
npernoaBaTess 6e3 MPoX0oXkKISHUs MPOMEKYTOYHON aTTeCTalluy BBICTABIISACTCS OLEHKA B COOTBET-
CTBHMHM CO LIKAJION OLIEHKU PE3yJIbTaTOB OCBOCHMS JUCLUIUIMHBL.

B ciyudae, ecnu cTyneHT He HaOUpaeT HYXKHOTO KOJM4ecTBa OaiioB, HE YCIEBaeT B yKa-
3aHHBIA CPOK BBINOJIHUTH TPEOOBaHMs paboyell MporpaMmsl, UM €CJIU OH XOYET MOBBICUTH CBOIO
OLIEHKY, TOT/Ia OH C/HAeT 3a4eT/’K3aMeH 10 Ouieram, OICHKAa BBICTABISIETCS B COOTBETCTBHH C
TPAIULIMOHHON CUCTEMOM.

Pe3yabraT 00ydyeHusi cuutaercss cGopMHPOBAHHBIM HA NMOBBLILIEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJEPKAHUE Kypca OCBOEHO IMOJHOCTBIO. IIpu ycTHBIX coOeceoBaHUSAX CTYIEHT
MCYEPIBIBAIOIIE, MTOCIEeI0BATENIbHO, YETKO U JIOTUYECKU H3J1araeT yueOHbI MaTepuai; CBOOOHO
CIIpaBJIsIeTCs C 3aJlauaMM, BOIIPOCAMH U JPYTUMU BUIAMU 3aJJaHUM, UCIOJIB3YET B OTBETE JIOIOJI-
HUTEIBHBIN MaTepuan. Bce mpemycMoTpeHHbIe pabouel ydeOHON MporpaMMoi 3afaHusl BBIMOJI-
HEHBI B COOTBETCTBUU C YCTAHOBJIICHHBIMU TPEOOBAHMSIMHU, CTYACHT CIIOCOOCH aHAITM3UPOBATH I10-
JTy4eHHbBIE PE3YJIbTAThI, MPOSIBISIET CAMOCTOSTEIILHOCTh NP BHIMIOTHEHUU 33aJaHUH.

Pe3yabTaT 00yueHusi cuuraercsi ¢(pOpMHPOBAHHBIM HA MOPOrOBOM YPOBHE, €CJIU TEO-
pPETHUYECKOE COJIep>KaHue Kypca OCBOEHO MOJTHOCTHIO. [Ipu yCTHBIX coOeceoBaHUSX CTYACHT I10-
CJIEIOBATENbHO, YETKO U JIOTUYECKU CTPOMHO M3JIaraeT yuyeOHbIN MaTepHuall; CIpaBisieTcs ¢ 3aja-
YaMH, BOMPOCAMH U JAPYTMMHU BUJAMH 3a/laHui, TpeOYIOIIMX MPUMEHEHUs 3HaHUM; BCE MpEeay-
CMOTpEHHBIC pabouell yuyeOHOW NpOrpaMMoOi 3a/laHusl BBIMIOJTHCHBI B COOTBETCTBHH C yCTaHOB-
JICHHBIMU TPEOOBAaHUSAMH, CTYJEHT CIIOCOOCH aHATM3UPOBATh MOJYYEHHBIE PE3YIbTAThI; POSBIA-
€T CaMOCTOATEILHOCTh MIPH BBIMOJHEHUH 33/TaHUM

Pe3yabTaT 00yuenusi cuutaercss HecOpMHPOBAHHBIM, €CJIH CTYICHT MPH BBINOJTHEHUN
3a/laHuil HEe JEMOHCTPHUPYET 3HAHUN y4yeOHOro marepuala, JI0IyCKaeT OIIMOKU, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHHUSIMH BBITIONHSACT 33JaHUs, HE IEMOHCTPUPYET HEOOXOIUMBIX YMEHUH, Ka-
YECTBO BBIMOJHEHHBIX 33/JIaHUIl HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSM, Ka4€CTBO HX
BBITIOJTHEHHS OIICHEHO YMCJIOM 0OaJuloB HHKE TpeX IO OIEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.1. MeToanueckne yKa3zaHus 1Jisl 3aHATHI JeKIIMOHHOTO THUNA

JIeKIMOHHBIN KypC IPeAnoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro TuTaHa. B X0/1e TeKIMOHHBIX 3aHATHUN PAaCKPHIBAIOTCS 0a30BbIE BOMPOCHI B paMKax
Kaxaou Tembl aucuuiUinebl (Tabnuna 4) . O603Haual0TCs KIFOYEBBIE ACTIEKTHl TeM, a TaKXkKe Je-
JIAI0TCS aKIEHTHl HAa HanboJiee CIIOXKHBIC U BaXKHBIC MOJIOKEHUS U3y4aeMoro Matepuaia. Marepu-
bl JISKIIUH SIBISIFOTCS] OTIOPHOI OCHOBOM /ISl MOATOTOBKHU O0yYarouuxcs K 1adopaTopHbIM pabo-
TaM U BBIMIOJHEHUS 3a/IaHUM CAaMOCTOSITEILHON pabOThI, a TAK)KE K MEPOIIPUATHUSIM TEKYIIIETO KOH-
TPOJIA YCIIEBAEMOCTHU U MTPOMEKYTOUHOM aTTECTAI[UU IO JUCLUHUILIIUHE.

B xo71¢e NeKIMOHHBIX 3aHATHH PEKOMEHIYeTCS BECTH KOHCIIEKTUPOBAHHUE YIEOHOTO MaTEpH-
aza.

Jlnst akTMBH3anMd pabOTHI ydyalIuxcs Ha JIGKIUAX pa3z0uparoTcs MpoOJeMHBbIE 3aauH,
HaIpUMep TPOrPaMMBI, 3alMCAHHBIE C OMIMOKaMH, B KOTOPBIX MOJy4YaeTCcs HEOXKHIAHHBIM IS
oOydJaronuxcsi pe3yapTar. B pemeHnn maHHBIX 3a7a4 MPUHUMAIOT Yy4acTHE CaMH CTYIEHTHI. B
OTJIENBHBIX CITy4YasX HEOOBIYHBIE 3a/1a4d MOTYT JaBaThCsl UM Ha JIOM JJIsi CAMOCTOSITENILHOTO pe-
meHus. Ha ciemyromeld JTEKIIMM COBMECTHO CO CTYACHTaMH 3aJlaHue 00CYyKaaeTcs, pazoupaercs
npaBuiIbHOE perieHue. [1oompsroTes CTyIeHThl, MPUHUMAIOIINE aKTHUBHOE ydacTHE B 00OCYyKIe-
HUU.

10.2. MeToanyecKue yKa3aHusi MO OCBOCHHIO THCIHMIIIMHBI HA J1a00PaTOPHBIX padoTax
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[ToaroToBKy K Kak[aoW J1abopaTopHOi paboTe CTyIEHT JOKEH HayaTh C M3y4YCHHUs JICKIIH-
OHHOT'0 Marepualia, KOTOPbIA OTPAKAET COAECPKAHUE MPEIIOKEHHON TeMbI. Jlanee OH 3HaAKOMMT-
Csl C 3aJIaHUSIMU JTAOOPATOPHON paboThI, U TPEOOBAHUSAMHU K pabOTe, MPEATOKEHHBIMHA 00pa3aMu
BBITMIOJTHEHUS TIPH UX HAIU4YUM, TpeOoBaHUSAMHU K odopmieHHio oTdyera. Kaxaas BbINOIHEHHAS
pabota ¢ 0(OopMIIEHHBIM OTYETOM MOJUICKHT 3aLIUTE Y PErnoaBaTers.

[lepen Hayanom paboTsl B popMme Gecelibl TOBTOPSIETCS. HEOOXOAUMBIN ISl BBINIOJIHEHUS pa-
00ThI TEOPETUUECKUI MaTepHrall, IPUEMbI paObOThI B TPOrpaMMax.

BonpmmMHCTBO 3aaHMl BBIITOJIHAETCS B HECKOJBKUX IIPOrpaMMax, HECKOJIbKUMHU METOJaMH,
pe3ysbTaThl CPAaBHHUBAIOTCS, OLlEHUBArOTCS. OOydaromuecs y4arcsi caMH KOHTPOJIMPOBATh Mpa-
BUJILHOCTD BBIMIOJHEHUSI 3a/1aHUM, CBEpPSAsS OTBETHI, MOJyYEHHbIE pa3HbIMU criocobamu. [lomyueHn-
HbI€ HABBIKM MCIIOJIb30BAHUS PA3JIMYHBIX IPOIPAMMHBIX NPOJYKTOB M YMEHHE JaBaTh OLIEHKY
CBOCH JeATENIbHOCTH OyIyT HEOOXOIUMBI CTYJICHTaM B IMOCIEAYIONEM 00y4YeHUH, IIPU BHITIOJHE-
HUH KYPCOBBIX pa0OT U MPOEKTOB, HAYYHOH pabOTHI M MPOBEACHUH MPAKTHKH.

[Ipu oneHUBaHUY J1aOOPATOPHBIX PAOOT YUUTHIBAETCS ClIEAYIOIIEE:

—  IPaBWJIBHOCTbH BBIIOJIHEHUS MPAKTUYECKON 4acTU pabOThl, CTENIEHb COOTBETCTBUS PE3YJIb-
TaTOB pabOTHI 3a/IaHHBIM TPEOOBAHUSIM;

—  KaudecTBO 0(hOpMIICHHUS OTYETA 1O paboTe;

—  KauecTBO YCTHBIX OTBETOB Ha KOHTPOJBbHBIE BOIPOCHI MPH 3aIIUTE PAOOTHI.

10.3. MeToanuyeckne yKa3aHus 1o cCaMOCTOSITeIbHOI padoTe o0y4aromuxcs
CamocrosiTenbHas paboTa oOecreurnBaeT MOArOTOBKY OOYyYaromerocst K ayIuTOPHBIM 3a-
HSTHSIM, MEPOIIPHUATHSAM TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOHN aTTECTAIlMK 110 U3Y4aeMOU JTHC-
OUIIJINHC. PC3YJII)T3.TI)I 3TOU IMOATOTOBKHU NPOABJIAIOTCA B aKTUBHOCTHU O6yanOHICFOC$I Ha 3aHATHUAX
U B KQUECTBE BBIMIOJIHEHHBIX MPAKTHUECKUX 3aJJaHUN U IPYTrUuX (POpM TEKYIIEro KOHTPOJIS.
OO0s13aTeNIbHON YacThIO CaMOCTOSITENILHOM paldOThI SBISETCS OKOHYATENbHOE (POpMHpPOBa-
HHUE OTYETOB, KOHTPOJIb IOJYYCHHBIX PE3yJIbTaTOB, 0(hOPMIICHUE 3aKOHYCHHOTO IOKYMEHTA.

[Ipu BBIMONHEHUU 3aJaHUN IS CAMOCTOSATEIBHOW pabOThl peKOMEHAyeTcs mpopaboTka
MAaTEepUAJIOB JICKIUN MO KaXI0M NMPONJACHHON TEME, a TAKKE U3yUYCHUE PEKOMEHAYEMOW JINTEpa-
TYpBbl, Ipe/icTaBlieHHON B Pa3zaene 6.

B nporecce camocTosiTenbHOM pabOThl IPU U3YYEHUH JAUCIUIUIMHBI CTYIEHTHI MOTYT pa-
0oTaTh Ha KOMIBIOTEpPE B CHEIHATM3UPOBAHHBIX AyJUTOPHUSAX HAJS CaMOCTOSTENbHOM pPabOoThI
(ykazano B Tabmuue 12). B ayauropusax UMeeTCsl JIOCTYNl 4epe3 HHPOpPMaIOHHO-
TEJIEeKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K 3JIEKTPOHHON HMH(OPMAIMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anextponHoit 6ubnuoreunoi cucreme (ObC), rae B 2IeKTPOHHOM
BUJIE pacrojiaraioTcs yuyeOHbIe U y4eOHO-METOIUYECKHUE MaTepHalbl, KOTOPbIEe MOTYT OBITh HC-
MOJIb30BAHBI JIJIs CAMOCTOSITEIbHONW PAaOO0THI MPU W3YyUYEHUU TUCIUTITNHBI.

10.4. MeToanuyeckne yKa3aHus Mo CaMOCTOSITEIbLHOI padoTe 00yJaromuxcs

CamocrodrenbHas paboTa obecreurnBaeT MOArOTOBKY 0Oydaromierocss K ayAuTOPHBIM 3a-
HATHUSAM, MEPOTIPUATHAM TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTeCTallMH [0 U3y4aeMoil quc-
[UTUTMHE. Pe3ynbTaThl 3TOM MOATOTOBKY MPOSIBISIFOTCS B AKTUBHOCTH 00YYaIOIIErocs: Ha 3aHATUSIX
U B Ka4eCTBE BBIMIOJHEHHBIX IPAKTHUECKUX 3aJaHUN U APYTUX (POPM TEKYLIEro KOHTPOJIS.

[Ipu BBIMONHEHUH 3aJaHUN JUIS CAMOCTOATEIHHOW pabOThI peKOMEHAYeTCs MpopaboTKa
MaTEepHUAJIOB JICKIIUM MO KaXJI0W MPONJACHHON TEME, a TaKXKE U3yUYCHUE PEKOMEHAYEMOW JInTepa-
TypHl, IpeicTaBiIeHHON B Pazniene 6.

B npouecce camocrosTenbHON pabOTHI MPU U3YYEHUU AUCHMILIUHBI CTYJE€HTHl MOTYT pa-
0oTaTh Ha KOMIBIOTEpPE B CHEIUAIM3HPOBAHHBIX AyJUTOPHUSAX IJIS CaAMOCTOSITENLHON pabOoThI
(ykazano B Tabmune 12). B aymutopusx HMeeTCs JOCTyn dYepe3 HH(POPMaIMOHHO-
TEJIEeKOMMYHUKAIIMOHHYIO0 ceTh «VHTepHET» K AJIEeKTPOHHON MH(OPMAIMOHHO-00pa30BaTEIbHON
cpene yauBepcutera (OQMOC) u anexrponHoit ondnuoteunoit cucreme (3bC), re B aneKTpoHHOM
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BUJIC pacrojararoTcst yuyeOHble U yueOHO-METOIUYECKUE MaTepualbl, KOTOPble MOTYT OBITh HC-
HOJIb30BaHBbI JUIsl CAMOCTOSATENILHOM pabOoThI TPU N3YUYEHUH JUCLUIUIMHBL.

10.4. MeToauyecKkue YKa3aHUs M0 BbINOJHEHUIO KYPCOBOIl padoThI

BoinonHenue KypcoBoi pabOThl IpeIoyiaracT UCIOJIb30BaHUE MOITYYEHHBIX TEOpETHYE-
CKUX 3HaHHUM IO AUCUUIUIMHE U YMEHUH UCIOJIb30BaHUSA MH(MOPMALMOHHBIX TEXHOJOTHI I pe-
HIEHUs] NpaKkTUdeckuX 3a1ad. CTyAEeHTbI BBIIOJIHAIOT WHIMBUIYalIbHbIE 3aJaHUS IS KypCOBOM

pa6OTBI I10 BapI/IaHTaM. Pa60Ta BBIITOJIHACTCA C HpI/IMeHeHI/IeM Ta6J‘II/I‘IHOFO npoueccopa, M IIaKeTa
Mathcad.

BrimonHeHue KypcoBoii paboThl CIIOCOOCTBYET (POPMHUPOBAHUIO KOMITETCHIINH, HEOOX 011~
MBIX JaJie€ B 3KCIICPUMEHTAILHOMN, HAYYHOU JNESTEILHOCTH, IS MTOJATOTOBKU BBITYCKHON KBaju-
(UKaITMOHHON PabOTHI.

[TonpoOHbIe 3aMaHust, HHCTPYKIIUA U PEKOMEHIAINUU 10 BHITIOJHCHHIO KypCOBOM pabOTHI
MIPUBEJIEHB B METOAMYECKUX pa3padorkax 6.3.9 m 6.3.10. IledaTHble PK3EMIUISAPBI XpaHATCSA B
oubmuoreke HI'TVY, Ha kadenpe «I[Ipukinannas MaTeMaTHKay. DIEKTPOHHBIN BapHaHT pa3pabOTOK
BBUIOKEH Ha cepBepe B 6 koprmyce: \\192.168.201.4\prepod$\Ulanmms.

11. OHUEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISA OCBOEHUSA U CIUIIJINHBI

OlLieHOYHBIE CPEACTBA TEKYIIETO M MPOMEKYTOUYHOTO KOHTPOJIS MPECTABICHBI B OTJIEIBHOM JI0-
KYMEHTE.

11.1 OneHo4Hble cpeacrea AJsl NPOBEACHUSA TEKYHIECIro KOHTPOJIA YCIIEBAEMOCTH

Tekymuii KOHTPOJIb OCYIIECTBIIETCS TI0 BCEM BHJIaM y4eOHOTO Tporecca:
— YCTHBIE OTIPOCHI IO TEMaM,
—  BBINIOJHEHHUE Ja00PaTOPHBIX padorT,
—  CaMOCTOSITETbHBIE pabOTHI IO TEMaM,
—  TECTHI AJIsl KOHTPOJIS 3HAHUH 110 TeMaM,
— KypcoBas paboTa.

| cemecTp

IIpumeps! 3ajaHui 1J1s J1a0OPATOPHBIX PadoT
JlabopaTopHas padora no teme «JIuHeliHbIe U Pa3BETBJIAIOIINECH AJITOPUTMbI»

PaGoTa BbINOJIHAETCS 110 BADHAHTAM.

3aganue 1. CocTaBUTh OJIOK-CXEMY M HAIMCaTh MPOrPaMMY ISl BEIYKCICHHUS 3HAYCHUS (DYHKITHIA.
[TpoBepHTH MPAaBUIILHOCTH PAOOTHI MIPOTPAMMBI, BBIYHCIIUB 3HAYEHUS! (DYHKIUN B DJIEKTPOHHBIX
tabnunax u B Mathcad.

0s x°| [VInx| 2 =035+ L (x}. 151
y=|x" + g=tg| -~ | +—F——=
0.3 \ 15 \ 6) 4Jx+0.2
1(a) Beraucnure Y, Z npu X=8,3.

Berancnure f1=min {y, Z}
1(6) Berauciure Y, Zu g nipu X=3,7.
f2=maxly, z, g{

3amaunue 2.
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CocraBuTh OJIOK-CXEMYy W HamKcaTh MPOTrPaMMy Ul BBIYMCICHHS 3HaueHHs QyHKImuHA Z(X,
y). 3amyCTUTh POrpaMMy NP Pa3IMYHBIX 3HAYCHHUSIX apryMEHTOB X MY (3 mapbl 3HaYe€HHH I10-
00paTh CaMOCTOSITEIBHO, 00ECIIEUnB PadOTy KaXKIAOH BETKH).

[IpoBepuTh NPaBHIBHOCTD PAOOTHI IPOTPAMMBI, BBIYUCIHB 3HAYCHHsT (QYHKIIMI B 3JICKTPOH-
HbIX Tabmuiax u B Mathcad, ucrionssys Gpyuaxuuu ECJI(), 1F().

-

x>+eY,  ecau xy<—0.5

z=4x° cosZ, eciu —0.5<xy<0.5

lg(xy?), ecmu xy=>0.5

3amaunue 3.

CocraBuTh OJOK-CXEMY U HAIKCATh MPOrpaMMy JUIsl BEIYHCICHUS 3HaueHus: pynkuu U(X,Y). 3a-
IYCTUTh IPOrPaMMy IIPH PA3INYHBIX 3HAYCHUSIX apryMEeHTOB X MY (2 mapbl 3HaueHuit Mo 00path
CaMOCTOSITENILHO JIJIs1 IPOBEPKU pabOThI pa3HbIX BETOK).

[TpoBepuTh MPaBUIBHOCTH PaOOTHI MPOTrPaMMbl, BBIYMCIUB 3HAYEHUS (YHKLUUN B AJIEKTPOHHBIX
tabnuuax u B Mathcad.

3/x2-2y

U= 5.3+0.5x
min{d\/cosz(x—0.61), 2%y

>5

, eciu

X
eciu —<b

y

|
—_—< | X

JlaGoparopHasi pabora no teme «llukanyeckue ajaropuTMbn)

PaGoTa BbINOTHSIETCS 110 BADHAHTAM.
CocTaBuTh 0JIOK-CXEMY U MPOTrpaMMy Ui BBIYUCIECHUS TaOnuibl 3HauYeHUuN QyHkuui Y u Z no
3agaHHbIM Gopmynam. [IpoBepHUTh pe3ynbTaThl B TAOMMYHOM Mpolieccope u nmakere Mathcad.

1 Hcnonp3oBats onepatops! While, for, do while.
Y = tg(ex + COS X) npu 0<x<0,34 ¢ marom 0,06;

2 Hcnonp3oBath oreparop for;
HalTH MakCUMaJIbHOE 3HauUeHue QyHKIUU

2x+34[y —e™, ecrusin(y —x) < 0.5
Z=1tg’x+Iny

X=y
ipu 0<x<1,2 c marom 0,7; ipu 0,3<y<0,9 c marom 0,4;

, ecausin(y—x)>0.5 1

3 Hcnonb3oBatk onepatop While

X
Z = max éarctg (y . X); N y2 + X2 ;arccos(y -I-E)}, npu 1,8<x<2.3 ¢
marom 0,4; npu 0,075<y<0,125 ¢ marom 0,035.

JlabopaTopnasi paGora no teme «OaHOMEpHbIE U ABYyMepPHbIe MACCUBbI»

Pabora BbINOJIHAETCA 110 BADHAHTAM.
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CocTaBUTh OJOK-CXEMY U IPOTPaAMMY.

Opnnomepusiit mMaccu X(8) 3amgare mo dopmyne X; = IN(i+0,5) . Haiitu

KOJIMYECTBO  DJIEMEHTOB, YAOBJIETBOpsrommx ycioBuio  -0,3<c0s(x;)<0,3.
IToMeHATH MecTaMK BTOPOM U IATHIM 2JIEMEHTHI.

OnnomepHblid MaccuB Y(5) 3amogHUTH CIIyYallHBIMH YHCIaMU. BerauciuThb

4

npoussenenne o dopmyie P = I I (Sln Yi +O,7|). MaccuB U pe3yibTar
i=0

BEIBECTH HA SKPAH U B TEKCTOBBIH (aii.

Marpuiy A(4,4) 3anate B daite.

- HalitTu mMakcuMallbHBIN ITOJIOKUTEILHBIN DJIEMEHT HaJl TJIAaBHOHM IHaroHa-
JIBI0 MaTpULIbI A.

- U CTPOKHU K, B KOTOPO# HaXOMAMTCS HAMICHHBI MaKCHMAIIbHBINA DJIEMCHT,
3.4,3cos ay;

HaiiT cymMmmy 110 popmyne S = - ;
JZ_(; 0,2]+1

- copMHUpOBaTh OJHOMEPHBIN MaccuB B u3 cyMM OTpHIaTEIbHBIX JIEMEHTOB
KaKJJOW CTPOKM MaTpHLbl A.

ook wndE

8.
9.

10.
11.

12.
13.
14.
15.

Bomnpocsl aJ1s1 ycTHOr0 onpoca
Tema: «IIpukiaagHoe nmporpaMMHoe odecrevyeHye NepcoHaTbHOI0 KOMIIBIOTEPa
KakoBo Ha3HaueHUE U OCHOBHBIE BO3MOXHOCTH TEKCTOBBIX MIPOIECCOPOB?
Yrto oTHOCUTCSA K onepanusiM (opMaTUPOBAHUS TEKCTOBBIX JOKYMEHTOB?
Kakue mapamerpsl ab3a1eB MOXHO U3MEHSTh IPpU (OPMATUPOBAHUH?
3ayeM HY>KHBI Pa3pbIBbI CTPAHUL] U Pa3/i€JIOB B TEKCTOBOM JOKYMEHTE?
Kak BcTaBUTh MaTEMaTHYECKYIO (POPMYITY B TEKCTOBBIN TOKyMEHT?
Kakue cymecTByroT crnoco0sl 100aBieHus rpapuueckux U300paKeHU B TEKCTOBBIN JIOKY-
MEHT?
Kak BBIpOBHATH pacrnosiokeHue rpauueckux oOBEKTOB IPH PUCOBAHMHM BO BCTPOEHHOM
rpaduueckom pegakrope?
Kak crpynnupoBaTh pUCYHOK, COCTOSIIIMNA U3 HECKOIBKHX OOBEKTOB?
KakoB nopsiiokx BBoja popMyJibl B SUEHKY 2JEKTPOHHBIX TaOImI?
Kaxkue Tumbl GyHKIIUNH MOKHO UCTIOIB30BaTh B hopMynax?
Kakne ¢pyHKIME MOXXHO MCHOJB30BATh AJIs pabOTHI ¢ MaTpUIlAMU B TaOJIMYHOM IMPOLECCO-
pe?
Yro Takoe aBTO3aMOoJIHEHHE B AJIEKTPOHHBIX TabauLax?
Uto Ha3bIBaIOT a0COJIOTHON M OTHOCUTEILHOM ajpecarued B popmynax?
Kakue Tumnbl fuarpaMM MOXHO CO3/1aBaTh CpeCTBAMU TaOJIMYHOIO Iporeccopa?
KakoB nopsiiok aefcTBHii pH MOCTPOEHUH TUarpaMMbl?

Tembl: «OCHOBBI AJTOPUTMH3ALMH H NPOrPAMMHUPOBAHUN», «/IMHEHBIN U pa3BeTB-

JIAIOLIUIACH AJITOPUTM»

1.

2.
3.
4

o

ITonsiTHE anropuTma, BUABI AITOPUTMOB.

[Tepeuncnure BUABI OIOKOB, UCHOIb3yEeMBbIE B OJIOK-CXEME.

IlepeuncinTe OCHOBHBIE THUIBI JAHHBIX s3bIKa CH++.

Hazpanue omnepatopa yciaoBHoro mnepexoga Ha s3pike C/C++. IlpuBeaute mnpumeps
MCIIOJIb30BaHUS.

CKOJIbKO HarlpaBlICHUH BETBJICHUS 00ECIIeYNBaECT OJIUH ONEPaTOp yCIOBHOTO nepexoaa if?
Kak, ncrions3yst orepaTop ycioBHOro repexona if, ocynecTBuTh pa3BeTBICHUE Ha Oosiee YeM
J1Ba HaNpaBJICHUA?
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7.

8.
9.
10.
11.
12.
13.

14.

©®NDOTAWNE =

[HEN
©

NoakowhE

© ®

10.

11.
12.
13.
14.
15.
16.
17.

18.

19.

YeM OTIMYAIOTCS TMPOLECCHl BBIYMCICHHI, OpraHM30BaHHbIC omneparopamu if B monHOW u
kpatkoi popme? [IpuBecTr mpumepsl y100CTBA UCTIOJIB30BAHUS KX I0H (HOPMBI.

Onumure NpUHLKI PeaTM3aliy JUHEWHOTO allrOPUTMa B OJI0K-CXEME, B IPOTrPAMME.
OnumuTe NPUHIKI peaau3aliy pa3BeTBIAIOLIET0Cs allrOpUTMa B OJI0K-CXEME, B IIPOrpaMMe.
Kakune 6ubnmorekn He0OX0IMMO OIKII0YATh U1 paboThl porpamMmbl? VX Ha3HaYeHHE.
Kakoli onepaTop ucnomnb3yercs 1 BBoJa naHHbIX? [IpuBennure npuMepsl.

Kakoli onepaTop ucnomib3yercs 1)1 BbIBoa AaHHbIX? [IpuBeauTe npumepsl.

Kakue xoHcTpyknmu s3bika C++ HCHOIB3YHOTCS NPU PELICHUM 3alad Ha JMHEWHBIA U pas-
BETBJISIOLINICS arOPUTMBI?

Onumure NOPUHLMUIT pealu3aluyd Pa3BETBISAIONIETOCS alropuTMa B Makerax MS Excel,
OpenOffice Calc.

. OnuimmMre TpUHLKIT peaau3alliy pa3BeTBIsIoNIerocs airopurma B nakere MathCad.

Tema: «llukanvecknit aJaropuTm)
UTo Takoe HUKIMYECKUI alroputm?
Yro Takoe nepemMeHHas HuKia?
Uro Takoe Teno nukia?
Yro Takoe urepauus?
Kakue BUIbI IUKIUYECKOTO aIrOpUTMa Pa3indaroT?
Kaxkue oneparopsl s3pika C++ oTHOCATCS K UKIaM?
Kaxue oneparopsi si3pika C++ OTHOCATCS K ITUKITY C PEAycaIoBUeM?
Kakwue oneparopsr si3pika C++ OTHOCATCS K IUKITY C TIOCTYCIIOBUEM?
OnuimTe MPUHIUIBI HAXO0XKICHUSI CYMMBI, TIPOU3BEIACHUS, KOJINYECTBA, CPEIHEro apudme-
TUYECKOT0, HAUMEHbBIIIET0, HauOoblIero 3HadyeHuss GyHKUUU B TaOJIHIE MPH COCTABICHUU
IpoTrpaMM U OJOK-CXEM.
B yewm 3akirogaercs pasHUIAa MEKIY Pa3BETBISIONIMMCS U HUKINYECKUM alrOpuTMaMu?

Tema: «OnHOMEpHBIE H ABYMEPHbIE MACCHUBbI»
Yro Takoe MaccuB? Kakue BBl MACCHBOB BaM U3BECTHBI?
Kak 00bsSBUTH OTHOMEPHBIN MacCUB?
Kak BBeCTH OTHOMEPHBIN MacCHB C KJIaBUATyphI? B iporpamme? mo Gopmyse?
Kak BrIBeCTH OJJHOMEPHBIN MacCHUB B CTOJIOCI]? MACCUB B CTPOKY?
Kak HaliTu cyMMy 371eMEHTOB OJTHOMEPHOTO MAaCCHBA, YAOBIETBOPSIONINX YCIOBUIO?
Kak HaliTu mpousBeieHre 3JIEMEHTOB OJJHOMEPHOT'O MacCUBAa, YIOBIETBOPSIOIUX YCIOBUIO?
Kak naittu cpennee apudMeTnyecKkoe JI€MEHTOB OTHOMEPHOTO MACCHBA, YIOBIETBOPSIONINX
YCIIOBHIO?
Kax HaliTu MakCHMabHBIN 3JIEMEHT OJTHOMEPHOTO MAaCCHBa, YAOBIETBOPSIOMIUNA YCIOBUIO?
Kak HaliTu MUHUMaIBHBIN 3JIEMEHT OJTHOMEPHOIO MAaCCUBA, YAOBIETBOPSIOIINNA YCIOBHUIO?
Kak co3marb HOBBI OIHOMEpPHBIM MAacCUB M3 JJEMEHTOB OJHOMEPHOTO MAaCCHBa,
YAOBJIETBOPSIOIINX YCIOBUIO?
Kax HaliTu KOTUYECTBO 2JIEMEHTOB OJJTHOMEPHOTO MAaCCUBA, YIOBIETBOPSIONIUX YCIOBUIO?
Kak noMeHsTh MecTaMu 371€MEHTHI OTHOMEPHOTO MaccuBa?
Kak 00bsBUTH JBYMEpHBIN MaccuB?
[TepeuncnuTte criocoObl HHUIMAINW3AINN JBYMEPHOTO MacCHBA.
Kak BbIBECTH NBYXMEPHBII MaccuB?
Kak copmupoBars ycrnoBue [j1si BBIOOpa OnpeneéHHON 00IacTH MaTPHIIBI?
Kak co3marb HOBBI OIHOMEpPHBIM MAacCUB U3 DJJIEMEHTOB JBYXMEPHOTO MAacCHBa,
YAOBJIETBOPSIOIIUX YCIOBUIO?
Kak co3nmate HOBBI OTHOMEpPHBIM MAacCHB U3 MAKCHMAJIBHBIX 3JIEMEHTOB KaXKIOW CTPOKH
JIByXMEpPHOTO MaccuBa?
Kak co3mare HOBBIM OIHOMEPHBIA MACCHUB M3 MaKCHUMAaJbHBIX JIEMEHTOB KaXKJIOTO CTOJOIA
JIByXMEpPHOT'O MaccuBa?
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20. Onumure MPUHIUIIBI HAXO0XICHUSA 3aJaHHBIX BSJIMYWH B AIBYMCPHOM MACCHUBC.

Tema: «OCHOBBI 3alIMTHI HHPOPMATIUI
1. JlaiiTe onpeneneHue nHGOPMAIIMOHHON 0€30MTaCHOCTH.

2. Kaxkue BUIBI yTpO3 CYIIECTBYIOT B HH(GOPMALIMOHHOH cdepe?

3. UYro mpencrasisieT co0o0il OopraHM3allMOHHO-TIpaBOBOE olecreueHne HUHGOPMAIMOHHOMN
Oe3omnacHocTu?

4. Kakue cylecTBYIOT METO/AbI 3aIIUTHI UHPOpMAITTU?

5. Uto Ha3bIBAIOT KOMIBIOTEPHBIMU BUpPYCAMM?

6. Kakue Bbl 3HaeTe NPU3HAKU 3apakKeHUsI KOMIIBIOTEPHBIMU BUPYCaMU?

7. HazoBure mepsl o0ecriedeHust HHOOPMAIIMOHHON 0€30aCHOCTH MpU padoTe HA KOMIIb I0-
Tepe.

8. Kaxue aHTUBUPYCHBIE IPOTPAMMBI BB 3HaeTe?

9. Kakue ¢pyHKIIUU BBITOIHSAIOT COBPEMEHHbBIE aHTUBUPYCHbBIE TPOTPAMMBI?

10. Ha3zoBure nmpaBuia 6e3omacHoCTH pHu padote B IHTEpHET.
11. Omnpeznenute NOHATHE «I'OCYJAPCTBCHHAs TalHAY.
12. TlosicHuTe Ha3HAUEHUE CHCTEM PE3EPBHOIO KOMUpoBaHus. [IpuBeuTe mpuMepsl.

HpI/IMepHLIe 3aJaHud 1JId CaAaMOCTOATC/IbHbBIX paﬁoT
Tema «JInHelHbIN U Pa3BeTBIAIOIMICA AJITOPHUTM»
CoctaBuTh 0J0K-CXEMY U HANUCATh IPOrpamMMy JUIsl BBIYUCIEHUS (PYHKIUU:

2_ <x<
f(X)={ X=X, ecnu 0<x<1
X

Z_sinmtx?, eciu x>1 wum x<0

Tema: «llukan4ecknii aJaropuTm)
CocTaBuTh OJIOK-CXEMY M HAlKMCaTh MIPOrpPaMMYy JJIsl BBIUMCIICHUS TaOJIMLbI 3HAYEHUNH (PyHK-

OH1H:
ctg(x+y)  |x+y|<1 11<x<3  hx=1
L=y 1=|x+y|<4 -2<y<3 hy:E
X—y X+y|>4 2

Boeruncnuts npousseaeHue 3nauenuit 0<Z <2

Tema: «MaccuBb»

Maccus A[5][5] 3anan o hopmyne Ali][j]= % HaiiTn MakCUMabHBIN 3JICMEHT MCHBIITHHT -

0,5 1 3ameHuTHb ero HynaeM. [loMeHsATh MecTaMH BTOPYIO U TPETHIO CTPOKH MaTPUIIBI.

BOHPOCBI AJIl TECTUPOBAHUM 110 TEMaM | ceMecTpa

Ne Bonpoc
1. Jau maccus A=[ 10; 0,1; 2; 4 ]
Brrauciauts
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2. B pe3ynbrare BBITOIHEHUS TPOTPaMMBbl

x=1,

while (x<=3)

X=X+1;

cout<<’x=""<<x<<endl;

BbIOEPUTE BAPHAHT, KOTOPBIH BbI YBUIUTE HA DKPaHE

3. 3aaHa Mmoab30BaTeNIbCKas QyHKITUS

double Z(double a, double b)

{return 10*a+100*b;}

[Tpu BBI30BE 3TOi (HhYHKIIMK B OCHOBHOM Mporpamme
U=Z(X,5) kakoe 3Hauenue npumer U, ecau X=10, y =2

Il cemecTp

IIpumeps! 3agaHuil 1J1s JJa0OPATOPHBIX PadoT
(PaboTBI BBITIOJHSAIOTCS IO BAPUAHTAM )

Tema «UncjieHHOe pelieHre HeJIHHEHHbIX YPABHEHHUI»
YpaBHeHue OTtpe3ok

V1-0.4-x? —arcsin x =0 [0; 1]
1) MeTomst:

- [IATrOBBIM MeTo (OTIeNIeHne KOPHEH ypaBHEHUS C pa30MeHUEM OTpe3Ka [a; b] Ha 10 yacreit),
- METOJ IIOJIOBUHHOTO AejieHus ¢ ToyHocThio £=0,001;

- meron Herorona ¢ Ttounoctero €=0,0001;

- METOJ IpOoCcTOl uTepanuu ¢ TouHocThio €=0,001;

- Meto1 xopa ¢ Tounocteio £€=0,0001.

2) Peanusanuu Bcex metonoB (11.1) B anekTpornom Buje: Excel (Calc), Mathcad.

+ B Excel (Calc) moxyuuts pemienue, ucnonb3ys HHCTpyMeHT [lobop mapamerpa;
+ B Mathcad mnonyuuth penienue, ucnons3ys ¢pyunkuuu Find() u root();

+ nporpamMmMa Ha C++ — METOZBI IO BapUAHTAM.

3) PyuHoii cuer:

- IIIAarOBBIA METOJT;

- METO/I ITOJIOBUHHOTO JiefieHus (3 uteparun);

- Metos1 HetoToHa (3 urepanuun™); - MeTos npocToil nrepaunu (3 utepauun);
- MeTo1 Xopa (3 urepauun).

Tema «UucjieHHOE peleHre CHCTEM JTHHEHHbIX YPaBHEHH D)
20-%+2-%-3-X+4-X,=1
X, +12-X, =3+ X, =3
X, +13-X,+2-X, =7
-2:%+3-X+4-x,-17-%x, =8
1) Peanuzanuu meronoB B Excel (Calc):
- metox ["aycca;
- MaTPUYHBIA MeTOJ1 (Yepe3 oOpaTHyIO MaTpHUILy);
- ¢ Hcrosik3oBaHueM cpezctBa «l[louck pemenus» win «PemaTensy;
- METOJI TPOocTOi urepanuu (tounocts £€=0,001);
- metox 3eiiaens (tounocts €=0,001);
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2) Peanmsarnuu metonos B Mathcad:

- MAaTPUYHBIA MeTOJI (Yepe3 oOpaTHyI0 MaTpHUILY);
- ¢ momoIbio BcTpoenHoi ¢pyukuuu Find();

- MeTOJ1 TpocTOi urepanuu (tounocts £€=0,001);
- metox 3eiiaens (tounocts €=0,001);

3) PyuHoii cuer:

- METOJI IIPOCTOM UTepanuu (caenarb 3 UTepaluu, ONPEIeIUTh C KaKOM TOYHOCTbIO HalJIEHO pe-
IIEHHE Ha TPEThEM IlIare);

- Mmetoj 3eiaens (caenarb 3 UTepaluu, ONpeaeiuTh C KaKOM TOYHOCTBIO HaWJIEHO pEIICHUE Ha
TPETHEM II1are).

TeMa «KANNPOKCUMALMS M HHTEPNOJSAIUSA PyHKIMIA»

Onpenenuntb 3Ha-
YeHus B To4Kax

X 15 1,7 2,1 3 3,6 4 1,92 2,5
0,5 2,5 2,2 3 3,4 3,2

Toyka 1l | Touka 2 | Touka 3 | Touka 4 | Touka 5 | Touka 6

Kycounas mHTEpIONSIINS, CTETICHD MOJIMHOMA HAa YYacTKe
1-p1ii yuacTok 2-0li y4acTOK 3-uil y4acTok
2 2 1

1) Peanusanus B anekrponHoMm Buje (Calc + Excel, Mathcad):
Humepnonsayus (memoo neonpeoeneHublx ko3ppuyuenmos u memoo Jlacparnoica):

B cooTBercTBMM ¢ WHAMBHIYAIbHBIMH 3afaHusMu B (Qaiine «2023 BapHaHTHI
WUHTEPIIONISIIUN»

Annpoxcumayusi (Memoo HAUMeHbWUX K8AOPAMmos):

JINHENHAas

napaboaudeckas

MIOJIMHOM 5 CTETeHH
B Calc nonyunts k03(G(GUIMEHTH ypaBHEHHIA, PEIIMB CHCTEMbI 4epe3 OOpaTHYI MaTpHIly C
nomoripto ¢yakiuii MINVERSE(), MMULT() (wmu MOBP() u MYMHOX() — B Excel).
[TocTpouth nuarpaMmbl ¢ OTOOpPaKEHHWEM MCXOIHBIX ITAHHBIX M T'pa)UKOB WHTEPIOISIIHOHHBIX
(anmpoKCUMHUPYIOMIHX ) (PYHKITHIA.
B Excel noctpouts rpaguku ¢ NOMOIIbIO UHCTpYMEHTA JIuHUA mpenoa, BHIBECTH ypaBHEHUS
JUHUM TPeH/1a HA IUarpaMMax.

2) PyuHoii cuer.

Tema «Pemenne 1ugdepeHHaANBHBIX YPABHEHH D)

' =2-y'+y=5x-¢e" y(0) =—0.9 y'(0)=-0583 | [0;1]

1) TpeOyemMble METOIBI:

- MeToJ1 Diisiepa NpoCToH,

- MeToJ1 Diiiepa C yCpeIHEHUEM,

- MeToJ1 Diiiepa ¢ LIEHTPUPOBAHUEM,

- MeToJ1 Diiyiepa 1o mpaBoMy Kpato (C MpOTHO30M Ha IIar),
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2) Peanusamuu METO/IOB B 3JIEKTPOHHOM BHJE: N=5

- Excel (Calc):

0 Ometoast Ditnepa (MpOCTOM, ¢ ycpeaHEeHuEM, C IIEHTPUPOBAHUEM, TIO IPABOMY Kpato),
[J[JcoBmerieHHbIe TpaduKu

- Mathcad:

[ [OmeToel Ditnepa (MpOCTOH, ¢ yCPEAHEHHUEM, C LIGHTPUPOBAHUEM, TI0 IPABOMY Kparo),
[ [Omerton Pynre-Kyrra (¢ momomisto ¢pynkuuu rkfixed()),

[ Opermenue ¢ moMonisio BerpoeHHon pyrakmmu Odesolve(),

[JJcoBMelieHne rpauKoB.

3) Pyunotii cuer:
BeimonnuTts 3 mara merogamu Jinepa (IpOCTHIM, ¢ yCPETHEHNUEM, C IICHTPUPOBAHUEM, 110 TIPABOMY

Kparo).

Tema «UucjieHHbIE MEeTO/IbI PelIEeHHs ONpeleJIeHHOr0 HHTEerpaJia

WHTepBan unTerpu-

IToasiaTerpanbHast KLU
p byn pOBaHUs

X

Vv2-x*+3 [0:1]

1) Peanu3anuu B anexkrponnom Bune: Excel (Calc), Mathcad.
Yucno pazdouenuii n=10.

Haiitu TouHOE 3HaUEHNE Yepe3 BCTPOCHHBIC ()yHKIIHH:
- o ¢popmyne Horotona-JleitOuuna, ucrnonb3ys Gopmyiny nepBoodpazHoW;
- yepe3 onpeaeneHHbi uaterpan (B Mathcad);

BrerancnuTs npubivKeHHbIEC 3HAYSHHsI ONIPEICTICHHOTO HHTETpalia, UCTIONb3Ys:
- METO/JI JICBBIX MPSMOYTOJLHUKOB,
- METOJI MIPaBBIX MPSIMOYTOJILHUKOB,
- METOJI IEHTPATHHBIX MPSIMOYTOJIEHUKOB,
- METOJ TpaIenuu,
- Mmeros CuMIICOHa.

BbraucnuTh ommoOKy MHTErPUPOBAHUS JUIS KKIOTO METO/IA.

2) Py4Hoit cuer: BBIUHCIUTH TOYHOE 3HAUCHHE OMPEICICHHOTO MHTETpaia W MPHOIMKEHHBIC
3HAUEHUS BCEMHU 5-10 METOJAMH C YMCIOM pa3OueHui N=6, onpeneuTh OMMUOKH WHTETPUPOBA-
HUSL.
[TocTpouTh rpaduku 1151 METOJIOB:
- METOJ JIEBBIX NPSIMOYT'OJIbHUKOB,
- METOJ MPaBbIX NPSIMOYTOJIbHUKOB,
- METOJ LIEHTPAJIbHBIX MPSIMOYTOJIbHUKOB,
- METOJ TpANEIU.

Bonpocsl 1J11 yCTHOT0 onpoca
Tema «UucjieHHbIE METOABI PeLICHUS HEJIUHEHHOr0 YPaBHEHU»
Yro Takoe 4MCIEHHbIE METOBI?
Koraa nprMeHs0T 4iCIIEHHbIE METO/IbI?
Ilepeuncivre BUIBI YUCIEHHBIX METOIOB.
Yro Takoe ycioBHe Ha CXOIUMOCThH?
Yro Takoe ycioBUE Ha TOUHOCTb?

agbrwbnE
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B xakom ciryyae uHTepBan orpeska [a, b] umeer xots Obl 0uH KOpeHb ypaBHeHHs f(X)?

B xaxoMm ciyuae KopeHb Xo OyIeT eTMHCTBEHHBIM?

B uem cymiHocTh marosoro Mmerosa’?

OxapakTepu3yiTe METO/I TOJIOBUHHOTO JICJICHUSI.

Oxapakrepusyiite metoq HproToHa.

KaxkoBo ycnoBue cxogumocTu 1o Meroay Herotona?

OxapaxkTepu3yiTe METOJ1 UTepaIuil.

Kaxk HaliT SKBUBaJICHTHYIO (OPMYITy B METOJIE UTEPALIHIA?

KakoBo yci0BHE CXOIMMOCTH B METOJIE UTEpALUIL?

Kaxkoit meTon nmeet 6oJiee OBICTPYIO CXOUMOCTh: METOJI UTeparuid uin metosl Herotona?

Tema «Uuc/ieHHbIe METOAbI PeLIEHUS CUCTEMbI JMHENHbIX aJIredpanyecKux ypaBHeHun »

LN~ WNE

9.

10.

11.
12.
13.
14.
15.

[Tepeuncnure mpubIMKEHHBIE ¥ TOUYHBIE MeTOBI pemenus CJIY.

UTto Takoe yCcioBUE HA CXOJUMOCTh?

UYro Takoe yciioBUE HAa TOYHOCTh?

Urto Takoe npsmoit xoa metoaa ['aycca?

Uro Takoe obpaTHbIN X0 Meroaa ["aycca?

Kakoe yciaoBue cXx0QuMOCTH B METO/I€ MPOCTON UTEpanuun’?

Kakoe ycnoBue cxonuMocTu B MeToie 3eiiens?

Kakune 3HaueHuss MO>XKHO 3aJ1aTh B KaU€CTBE HAa4YaJIbHbIX 3HAYEHUM /JI1 UTEPALIMOHHBIX METO-
TOB?

Kakoe ycnoBue TOMKHO BBITOTHUTHCS, YTOOBI 3aKOHUMIICS] UTEPAIMOHHBIN MTpoLiecc?

Uto HeoOX0AUMO cAeNaTh IS JTOCTHIKCHUS BBIOJHUMOCTH PABEHCTB CHUCTEMBI ¢ OOJIbIICH
TOYHOCTBIO?

OcHOBHas uzies METO1a UTEPALIHil.

OcHoBHas uuest MeToaa 3enaens.

Kaxoit meTon nreparuii wim 3eiaesns 10CTUraeT 3aJaHHyI0 TOYHOCTh OBICTpEe U royemy?
Otnryaercs JIM BEIYMCICHUE X1 B METOJI€ UTEpallui U MeTojie 3eraens?

Kak HaiiTu omInOKy BHIYMCIEHUHN B UTEPALIMOHHBIX METOaX?

Tema «HUucjaeHHbIE METOAbI pelIcHUus 3aa9Ii allnmpoKCUManumn

CoNoOAWNE

[EEN
©

[EEN
=

12.

13.

14.

[Tousitue nnTepnonsauuu. [ToHsATHE anNMpPOKCUMAIIH.

Jlns kakux 1esnei Uerosb3yrTes 3a1a4M alpoKcuManuu?

Merton HeomnpeaeneHHbIX KO3 PHUIIHEHTOB.

MeTto1 HaUMEHBIIINX KBAJPATOB.

B uem cyTb unTEpnionsumn?

B uem cyTp annpokcumanuu?

Kax mocTpouTh annpoKCUMHUPYIOIIYIO (MHTepoiaupyouly) ¢yakimo B MS Excel?
OOBSICHUTD MPUHIIMI BBIYKCICHU 110 METOAY HEOIpeIeIeHHbIX KO3 (PUIIMEHTOB.
OOBACHUTD MPUHIUI BHIYUCIEHUH 110 METOTy HAMMEHBIINX KBa/IPaToB.

Kakue annpokxcumupyroniye GyHKIMHA MOKHO TOCTPOUTH Yepe3 OIpe/IeIeHHOE KOJIHMYECTBO
TOuYeK?

Kakue uHTepnonupyronme QyHKIUM MOKHO HNOCTPOUTH Ye€pe3 ONpeAeNIEHHOE KOJIUYECTBO
TOueK?

Kak oneHuTh KOPPEKTHOCTHh IMOJIyYEHHOTO OTBETa MPHU PEHICHUH 3aJauyd annpoKCHMalUun
(uHTEpIIONALMN)?

3anucaTh ypaBHeHUs s pacuyé€ra koddduimenToB mommHoMa. M300pasuth Ha rpaduke
3aJJaHHbIC TOYKU U rpahuK armpoKCUMHUPYIOLIETO MOJIUHOMA.

[TocTanoBKa 3a7a4M anMmpOKCUMAIIMK TTOJIMHOMOM M crenenn ¢yHKIMY, 3aJaHHON TaOIHUIIeH
koopauHat N Touek (N>2) merogom nHammenbmux kBagparoB (MHK). I'paduyeckas
WJUTIOCTpAIus.
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15.

16.
17.

18.
19.
20.

Kak 3amuceiBaeTcss cymMMa KBaJpaTOB OTKJIOHEHHUH MpUONMKEHHON (QYHKIMH OT 3aJaHHBIX
TOYeK?

N3 xakoro ycinoBHst HITYTCsI KOO GHUIIMEHTHI alllPOKCUMUPYIOIIEH IpsSMOii?

3anuImmuTe CUCTEMY JIBYX JMHEHHBIX YpaBHEHUN B CKaJISIPHOM M MAaTPUYHO-BEKTOPHOU popme
JUIS  HAaXOXAEHUS JBYX KOI(PQHUIMEHTOB amMpoOKCUMHUPYIOIIEH NpsAMOM 1O MeToxy
HanMeHbIHx kBaaparoB (MHK) npu 3amannsix koopaunatax N Touek (N>2).

Jomxabl 1 ObITH paBHBI ) 3HAYEHUS OIMTMOOK aNMPOKCUMAIIAN?

JomxHbl 11 ObITH paBHBI 0 3HAYEHUS OIIMOOK HHTEPIIONIALNUN?

MoryT 511 3Ha4€HUs OMIMOOK aPOKCUMALUU UMETh OJIMHAKOBBIC 3HAKHU?

Tema «UuncieHHble MeTOAbl pelleHUs OOBIKHOBEHHOT0 AU(p(PepeHInaTbHOr0 YpaBHe-

HUSD)

1. Yro Takoe nuddepenunansuoe ypaBHeHnE?

2. Yo Ha3bIBaIOT HOPSAAKOM TUdepeHIINATBHOTO YpaBHEHUS?

3. Kakwue Bugs! nuddepeHnnanbHpIx ypaBHEHHH ObIBalOT?

4. Yro Takoe 00bIkHOBeHHOE qu(pPepeHIraIbHOS ypaBHEHHUE?

5. Yro Takoe 3anaya Kommn?

6. Uto ciyxur orBeToM npu pemenun OlY ananutudecku?

7. Yo ciyxur orBeToM nipu pemenun OY gucinenno?

8. Kak caenatp unciennoe peuienue quddepeHInaiIpHOr0 ypaBHeHHs TouHee?

9. [Ilepeuncnure OCHOBHBIE YHCIEHHBIE MeTO I petenus O/Y.

10. B uem 3akimrouaeTcst MeToA Ditiepa npocToit?

11. B gem 3axirogaetcst MeTO]1 Ditsiepa ¢ ICHTpUPOBAHUEM?

12. B uem 3akirouaeTcst MeToA Dilliepa ¢ ycpeaAHeHuem?

13. B uem 3akmouaercst meroa Pyare-Kyrra?

14. Kaxk npusectu ucxognoe O/Y k Buy, MOIXOAIIEMY AJIs PEIICHUS YUCICHHBIMU METOaMU?

15. Kakwue Bcrpoennbie ¢pynkimn MathCad npenycmorpenst st petenust OY?

Tema «UuceHHBbIE MeTObI PellICHUS ONpeleIeHHOT0 HHTerpaJja

1. OOGmwii NpUHIKI YUCICHHOTO HHTETPUPOBAHHUSL.

2. Kak craButcs 3aaua YuCIEHHOTO UHTETPUPOBAHHUS?

3. BeBog ¢dopmynbl Ui BBIYHCIEHHUS ONPENEICHHOTO HWHTErpajlia METOJIOM  JIEBBIX
IPSIMOYTOJIbHUKOB.

4. BeBog Gopmydbl I BBIUMCICHHS] ONPEAETICHHOTO HMHTErpajla METOJOM IIPaBbIX
IPSIMOYTOJIbHUKOB.

5. BeiBog (opmynbsl Ans BBIYHCIEHUS ONPEIEICHHOTO HHTErpaiga METOJOM IIeHTPAIbHbBIX
IPSIMOYTOJIbHUKOB.

6. BsiBog popMyIBI ISl BEIYUCIEHUS ONPEACIEHHOTO HHTErpaia METOIOM Tpamneruii.

7. Kak BbIUMCIUTH ONpEIETCHHbII HHTErPajl METOI0M JIEBBIX MPSAMOYTOJIbHUKOB?

8. Kaxk BbIUHCIUTH OMpeIeIeHHbII HHTErpajl METOI0M MPABBIX MPSIMOYTOJIHHUKOB?

9. Kak BBIUMCINTE ONpeeIEHHBIN HHTETPall METOJIOM HEHTPAIBHBIX MPSMOYTOJILHUKOB?

10. Kak BBIUMCIHUTH ONPEEICHHbIN HHTErpail METOA0M Tparneuii?

11. Kak BBIUHMCTUTH OMPEIeTICHHBIN HHTETpal MeTOZ0M mapadoi (Cumrncona)?

12. Kak cienaTh YnMCI€HHOE 3HAYCHHUE WHTETpasia TouHee?

13. Kak BBIYMCIHTH OIpENeIeHHBId MHTErPal METOJOM JIEBBIX MPSIMOYTOJBHHUKOB C 3aJaHHOU
TOYHOCTBIO?

14. Kak BBIYMCIUTH OMpEENIEHHBIM MHTETPajl METOJIOM IMpPaBbIX MPSIMOYTOJIBHUKOB C 3aJaHHON
TOYHOCTBIO?

15. Kak BbIYMCIUTH ONpeAeNeHHBbIH MHTErpajl METOJOM IEHTPAIbHBIX MNPSMOYTOJIbHUKOB C

3aJaHHON TOYHOCTHIO?

IIpuMepHbIe 3a1aHus 115l CAMOCTOSTEIbHBIX PadoT
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Tema «UucjieHHbIE METOAbI PeLIEHUS HEJUHEHHOT0 YPaAaBHEHM s1»
Pemnts HeNMHEWHOE ypaBHEHHE 4x*-5x-21=0  ma uHTepBane ot 2,1 1o 4,1. Onpenenuts maro-
BBIM METOJIOM C YHCIIOM pa30MeHHl n=5 MHTepBaJ U3OJSILIUKU KOPHS, ONPEAETUTh KOPEHb METO-

oM Herorona ¢ tounoctero £=0,01.

Tema «UucjieHHBbIE METObI PelIEHUS CUCTEMbI JIMHEIHBIX aJiIredpandeckux ypaBHeHHI»
PemmmTh cucteMmy JTMHEUHBIX YPAaBHEHHI METO- 6X, — 2X, — X, =—3

JIOM MPOCTOM UTEPALIUH. _

Bpyunyo HaliTH 3 HTEpanuy. 3 = 9%, + 2% =4

[Monyuuts pemenue B Excel (Calc) ¢ momo-
IIbI0 0OPAaTHON MaTPHIIBI.

X, —2X, +5%X; =—4

Tema «UncjieHHbIe METOAbI PeLIEHUA 321aYM ANNPOKCUMAIMH)
ATNTIPOKCUMHUPOBATH TAOIWYHO 331aHHYIO ()YHKIIMIO TOJIMHOMOM 2 CTETICHHU.
x1 X2 X3 yl y2 y3
1 3 5 -4 -2 3

Tema «YUuciaeHHble MeTOAbl pelleHUsA OObIKHOBEHHOro au¢depeHUNATBHOI0 YPaBHe-

HHSD»
Pemmte nmuddepenmansHoe ypaBHeHHE MOIU(MUIIMIPOBAHHBIM METOIOM Diijiepa ¢ IIeHTPH-

POBAHHCM.

YpaBHeHue HNurepBan HavyanbHble 3HAYEHUSA

y"+y'=x"-3x [1;2] y(1)=1 y'(1)=0

Tema «UucjeHHBbIE METObI PellIEHUs OMpPeNeJIeHHOT0 HHTEerpajaa»
Brraucnute onpeneneHHbI MHTETpal METOAOM JIEBbIX MPAMOYroilbHUKOB. (CpaBHUTE pe-
3yJbTaT CO 3HAYCHHEM, MOTyYeHHBIM 110 opmyne HetoTona-JleitoHuIa.

0,5
J‘(x2 +2)dx n=4
0.1

TecTpl A1 KOHTPOJIsI 3HAHMI IO TeMaM 2 ceMecTpa

Ne | Bompoc OTtBer
1. | Ilpu Mcronk30BaHMM IIArOBOTO METOJA IIPU PELICHUH | @  YTOYHEHHBIH MHTEPBA, COAEPIKALIMN KOPEHD ypaB-
HEJTMHEHHOTO yPaBHEHHMS PE3yIbTaTOM SIBIISICTCS: HEHUs

e  JIBa KOPHS YPaBHEHMS, BXOAALINE B 3TOT HHTEPBAJI

e rpaduk pyukimu F(X), KoTOpasi CTOUT B JIeBOH 4a-
CTH ypaBHEHHS

®  OJIUH KOPEHb ypaBHEHU, [I0JIYyYEHHBIN C 3alaHHOI

TOYHOCTBIO

3HavyeHus QyHkun F(X) ¢ pa3HsIME 3HAKAMHA

meto HeroTona

meTon CumiicoHa

IIarOBBIH METOJ,

METOJI IIOJIOBUHHOT'O JIeJICHUS
METOJI IPOCTON UTepaluu

2. | Boibepute MeTO/BI YTOYHEHHS] KOPHS HEJIMHEHHOTO
YPaBHEHMUSL:
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3. | Urepanuonnsie GOpMyNbl PEIICHUS CUCTEMbI JTUHEH- e Mmeroza Diinepa
HBEIX YPaBHEHHI KAKOTO METO/a IPEICTaBIIeHb HUKe? e meTona HeioToHa
i i i .
i+ by — (a12x3 + ay3X3 + A14x4) e MeToza NPOCTOi UTEpalny
1 a;, e wmeroza Pynre — Kyrra
i+1 i i o
41 b2 = (@21x1" " + Ap3x5 + az4x; ) e MeToJa 3eilnens
xitt =
. aZZ . .
i+1 i+1 i
it = bs — (az1x1"" + azzx3" " + A34%;)
3
Q33
i+1 i+1 i+1
it by — (@g1 X1 + QuaX3" " + Qyax3’ )
+1 =
(%)

Kypcosas padora
KypcoBast paboTa BBIIIOTHSAETCS B COOTBETCTBHH C METOJUYECKUMH YKa3aHHUSIMHU:

1. YucnenHoe u rpadudyeckoe MOACTUPOBAHUE AMHAMUYECKUX MPOIECCOB B MEXAHUUYECKOU CH-
cTeMe BUOPAIIMOHHOTO TUIA: METO/. pa3pabdoTKa K BHIMOJIHEHUIO KYPCOBOM pabOThI MO Mpe-
mety «MHopmaTukay A CTYACHTOB CIEMUATHHOCTEH MHCTUTYTA MPOMBIIUICHHBIX TEXHO-
JIOTUH MalMHOCTpoeHus JHeBHOW ¢(opmbl o0ydenuss /HI'TY; coct.: T.A. @enoceesa,
M.H. Unbuuesa, H.B. I'anuna, JI.}O. KaraeBa. — H.HoBropon, 2015.- 24 c.

2. UwucrneHHOE MOJICIMPOBAHUE W aHAIM3 MEPEXOAHBIX MPOIECCOB B JJCKTPUYCCKOHN IIETH: Me-
TOJ. pa3paboTKa K BBIOIHEHUIO KYypcOBOi paboThl mo mpeamery «MHdopmaTuka» 1isl CTy-
JICHTOB CIEIHAIILHOCTEH 00pa30BaTeIbHO-HAYYHOTO HHCTHTYTA DJICKTPOIHEPTCTUKH JTHEBHOU
dopmer  obyuenust /HI'TY; coct.: H.B.Tlanmuna, T.A. ®enoceeBa, M.H. UnbuueBa. —
H.Hosropog, 2015.- 13 c.

11.2. OneHo4HbIe MaTepHuaJibl 1Jisd IPOBECACHUA l'lpOMe)KyTO‘{HOi/i arrecranuu, H606XOIII/I-
MbI¢€ 1J ONCHKH 3Hal—[l/lﬁ, yMeHI/Iﬁ U HABBIKOB U (I/I.]'II/I) OonbITa A€ATCJIBbHOCTHA

dopma npoBeAeHUS IPOMEKYTOUHOM aTTECTALMU 110 TUCIAILINHE:
00s13aTeNIbHBIM SIBJISIETCS IK3aMEH B MEepPBOM ceMecTpe W 3K3aMeH M KypcoBasi padora
BO BTOPOM ceMecTpe.

[To pe3ynbTaTaM HaKOIUTENBHOIO PEUTHHTA JJI CTYACHTOB, BBHIIIOJHUBIINX BCce TpeOOBa-
HUS IporpaMMbl, 1 HaOpaBmux Oosiee 75 GayIoB 3a TEKYIIyI0 paboTy OIEHKa 3a SK3aMEH BBI-
CTaBJISIETCS aBTOMATHYECKH.

KomnbrotepHas gopma ciaum sk3amMeHa Mo OwiieTaM Mpearnoiaraercs, Kak MpaBuilo, JUIs
CTYJEHTOB, HE HaOPaBIIKUX HYKHOTO KOJIMYECTBA OaJIJIOB, JKEIAIOIIUX MOBBICUTH OLEHKY, W JJIS
CIAauy aKaJeMHUYECKOH 3aJ0DKEHHOCTH.

IlepeyeHbp BONMPOCOB M 3aJaHMii ISl NMOATOTOBKHM K 3K3ameHny (1 ce-

MecTp):
1. Auropurm. CpoiicTBa anroputma. Buasl anropurMmos.
2. TlpencraBnenne anropurMma B popme O610K-cxeMbl. Busl 6710K0B.
CrpykTypa nporpammsl Ha s3blke mporpammupoBanus C++. Ilogkmouaembie Ouo-
JNOTEKH.
Tune! gangeix B C++.
Apudmerndeckue onepatopsl B C++.
Jlornueckue oneparopsl B C++.
BBon / BeIBOA aHHBIX Ha 3kpaH B C++.
CranpapTHble MaTeMaTHUeCKue (PYHKIIUH sI3bIKa IporpaMMupoBanust C++.

w

N GRA
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,

25.
26.
27.

28.

29.

30.

31.
32.
33.

Peanu3anusi pa3BeTBISIONIETOCS AIrOpUTMa B mporpamme U Onok-cxeme. [lonHas u
HenoJiHas popMa BETBICHHUS.
BrnoxxeHHbIe BETBJICHHUS: pealn3alus B IporpaMMe 1 OJIOK-CXeMe, TpUMeEp.
Hcnonp30BaHne CIOXKHBIX JOTHUECKUX BBIPAKEHUN BMECTO CTPYKTYPBI BIOKEHHBIX
OIIepaTOpOB.
[Touck mMuHMMyMa (MakcMMyMma) W3 HECKOJbKHUX 3HadeHui. Peanuzamus B OJIOK-
CXeMe H Iporpamme.
[{uknu4yecKuii anropuT™: MOHITHE, BUIBL.
OnepaTops! HUKIOB B C++.
bnok-cxema 1ByMepHOro IUKJIA C IPEAYCIOBUEM (C ITOCTYCIOBUEM).
Peanuzanus B mporpaMme IByMEPHOTO IIMKJIA C IPETYCIOBUEM (C TIOCTYCIOBUEM).
[TpuHIMIIBI HAXOXKJIEHUSI CYyMMBbI, IIPOU3BE/ICHUS, KOJIMYECTBA, CPEAHEro apudmeru-
YEeCKOro 3HAYCHHsI, HAMMEHBIIIET0, HANOOJbIIero 3HaYeHUs GpyHKIuu B Tabmuie. Pe-
anu3aiys B mporpamMmme U OJI0K-cXeme.
Opnnomepnslit MmaccuB. [Toustue. OOBsiBIeHHE B MporpamMme Ha sizbike C++. CriocoOsl
3aJJaHUsl OTHOMEPHOTO MaCcCHBa.
3aaHue OJHOMEPHOI'0 MaccHuBa ¢ KJIaBHaTypbl (B IIporpaMme, 1o Gpopmylie): peaiu-
3a1us B OJIOK-CXeMe U porpamme.
BrIBO/T 0OTHOMEPHOTO MaccHBa B CTPOKY (B CTOJIOCII).
[TpuHIMIIBI HAXOXKIEHUSI CYyMMBbI, IPOU3BENICHUS, KOJIMUECTBA, CPEAHEro apudmeru-
YECKOro 3HAYCHHsI AJIEMEHTOB OJHOMEPHOrO MaccuBa. Peanmuzamus B mporpaMme u
0JI0K-cXeMme.
[TpuHIMIBI HAXOXK/IEHUS HAaUMEHBIIETO, HAHOOJBIIET0 3HAYEHUS JIEMEHTOB OJHO-
MepHOro MaccuBa. Peanuzanus B mporpaMmMe u 06J10K-cxeme.
[TpuHIMITEI HAXO0XKICHUST CYMMBI, TIPOU3BEICHUS, KOJIMUECTBA, CPEAHETr0 apudmern-
YeCKOro 3HaYEHHS JIEMEHTOB OJJHOMEPHOTO MAaCCHBa, YAOBIETBOPSIOIIUX YCIOBUIO.
Peanuzanus B mporpaMme u OJIOK-CXeMe.
[TpyHIMIIBI HAXOXKJIEHUS HAMMEHBIIETro, HAaUOOJBIIEr0 3HAUYECHHUS AJIIEMEHTOB OJIHO-
MEpPHOTO MAacCHBa, YJOBIETBOPSIOIIMX yCIOBHIO. Peanu3amus B nmporpamme u OJI0K-
CXeMme.
Kak moMeHsTh MecTaMH 3JIEMEHTHI OJTHOMEPHOT'O MaccuBa?
Kak 3aMeHUTH 371eMEeHTHI Ha JpyTrue 3HaYeHUS?
JBymepHblii MmaccuB. [lonstue. O0bsiBieHne B nporpaMMe Ha si3bike C++. CrocoObl
3a/laHus JBYMEPHOTO MacCHBa.
YcnoBue i BBIOOpa HYKHBIX 3JIEMEHTOB MaTPHUIIBL:

— Ha IJ1aBHOW JUaroHalu;

— BBl TTIABHOW TUAroHaNH;

— HUWXeE [VIaBHOM JIMaroHasu;

— Ha noOOYHON JUaroHalw;

—  BBIIIE NOOOYHON JUAroOHaJIH;

— HIDKE MOOOYHOM IMaroHaIu.
[TpuHIMITEI HAXO0XKIEHUST CYMMBI, TIPOU3BE/ICHUS, KOJMYECTBA, CPETHETO aprPMETH-
YEeCKOT0 3HAYEHMs HJIEMEHTOB JIByMEPHOI'O MAaCCHUBA, YIOBJIETBOPSIOIIUX YCIOBHIO.
Peanm3zanus B mporpamme u OJI0K-CXeMe.
[TpuHIMITBI HAXOXKJEHUS HAMMEHBIIEro, HauOOIBIIEr0 3HAYEHUS DSJIEMEHTOB JBY-
MEpPHOTO MAacCHBa, YJIOBIETBOPSIOIINX yCIOBHIO. Peamu3amus B mporpamme u OJIOK-
CXEME.
Kak momeHsTh MECTaMHU J1Ba 3JIEMEHTA MATPUILbI?
Kak 3aMeHUTH 271eMEeHTHI MacCHBa Ha APYTUe 3HAUCHHUS?
Kak momeHsTh MecTaMu CTPOKHU (CTOJIOLIBI) MATPHIIBI.
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34. Co3gaHne HOBOTO OJHOMEPHOTO MAacCHBa W3 MHUHUMAIIBHBIX 3JIEMEHTOB CTPOK MaT-
PHIIBIL.

35.. Co3nanue HOBOTO OJIHOMEPHOT'O MAaCCHBA M3 MAaKCHMAaJIbHBIX JIEMEHTOB CTOJIOIIOB
MaTpHIIBL.

36. Co3zanre HOBOTO OJJHOMEPHOTO MacCHBa M3 CyMM 3HAYE€HUH 3JI€MEHTOB CTPOK MaT-
PHIIBIL.

37. Cozanue HOBOTO OJHOMEPHOTO MAacCHBa M3 MPOU3BEACHUN 3HAYCHUN HIIEMEHTOB
CTOJIOIOB MATPHIIBL.

38. BriBoj pe3ynbTaToOB POTrpaMMBbI B (haiil.

39. Urenue naHHbIX U3 (Qaiina.

40. Co3nianuie U MCIIOJIb30BaHKE MOJIB30BATENbCKUX QYHKIUH B C++.

HpI/IMepLI 3aJav 1Jist MOATOTOBKH K 3K3aMEHY 110 HH(bOpMaTI/IKe:

Cocmaeumu 6.10K-cxembl U BPOZPAMMBL K 08YM 3A0aUaAM.
3amaua 1.

Toscnenue. Ymems svinonsnums 6e3 komnviomepa (6pyunyio): /lnsa mabauyvl 3navenull 3a-
noHums cmonoysl X, Y, 05 yukyuu 2(X,y) 6 Karcoou cmpoke Hanucamos Gopmyiny, no KOmopou
BbINOTHAIOMCSL BIYUCTEHUSL, ¢ NOOCMAHOBKOU YUCTOBbIX 3HAYEHULL.

sin®y, ecm X+Yy<3

1. Bpmumcaute TalOiuny 3HAYEHUH ko Z(X,Y) =
Y by x9) X2+, ecniu X+Yy=>3

npu 0.2<x<1 ¢ marom 0.5; 2<y<6 c marom 1.7.
Haiitu cymmy 3nauenuii pyHkimn z(X,y) >1.
2" ecnu  Xy<-5
2. Bpruciute Tabnuny 3HadeHWH (QYHKIIAN z(x,y)=4x?cos’y, ecmu —5<xy<0
e*”, ecmu xy=0

npu -2<x<0,5 ¢ marom 2.5; 1,5<y<3,9 ¢ marom 1,2.
Haiity MUHHMaIBHOE TMTOJIOKUTEIIbHOE 3HaYeHHE QYHKIIUHU Z(X,Y).

3agaya 2 (Ha oJHOMePHBbIN WJIN IBYyMEPHbIi MaccuB).
1. 3anare onHoMepHbI MaccuB U3 10 sneMeHTOB ciy4aiiHbIM oOpa3zoM. Hailitu cymmy makcu-
MaJbHOTO 1 MUHHUMAJILHOTO JIEMEHTA MACCUBA. BBIBECTH PE3ysIbTaT U MACCUB Ha DKPaH.
0.1 62 41 -05
42 -9 02 15
23 01 -32

2
1.3 4 31 27 . .
2. Maccus 3aaThb B IIpoOrpamMme. HalitTn MUHUMAaIbHBIN MOJIOKUTEIb-

HBIHA AJIEMEHT NOX ITOOOYHON nuaroHaibl0. [loMEHSTP MeCTaMU HAWIEHHBINA AJIEMEHT C I10-
CIIEIHUM DJIIEMEHTOM MAaCCHUBA.

NcxonHbiii 1 I3MEHEHHBIM MacCUBBI, HAMIEHHOE 3HAYEHUSI MUHMUMYMA BBIBECTH Ha SKpaH.

Ipumep omaera (I cemectp)
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MHHOEFHA YVEI POCCHE
$ETEPATIBHOE I'OCY TAPCTEEHHOE EEOTEETHOE OEPAIOBATEIEHOE YHUPEE TEHHME
BEICIITET'Q OEFA3OBAHIA

HIHZETGPG,]CIC[‘]]TI TGCF,I.—EPCTBEEHLHTI TEXHHUECKHH YHHBEPCHTET
v, P.E. AnexkceeBa

Kadexgpa s TT PR a0 8 M e LR Ay
JTHCIHILTHHA i Hrdhapau mnkas
BHIET Ne 4

COCTaBHTE OIOE-CXEMEL H P OoTPAMMEL.

-

Ix*y,  ecm x-—y<-3
l. BeuHCcIHTE TAdmuIy sHaA9eHHA QVHEIFH X, v, 2 2(x, 1) =% e, ectu —-JF<x—y<3
lsinol  ectw x—p 23

mpe 2 3=x=3 7 cmarom 0.7;  -25y<8 c marom 10.
Hafita nponsee ese SHATEHMA QVHEITHE Z MeHsuEm 20,

[

Maccme A(3.3) sagate B mporpamme. Paccunrate sHawemme coyaMMEl Do dopirymde

5= Z (k+ Eﬂl_.:l .TAe k —HOoMep CTPOFH C MAHFMAIEHER 3TeMeHToM. MaccHE, sHa9e A
-0

BMEHEDMYMA H CYMME] EEIEECTH Ha SEpaH.

Jae. xagedpoil Inzamenamop
i B

[
=]
=]
-

Il cemecTp

IlepeyeHb BONPOCOB U 3aJaHUUM VI OATOTOBKHU K IK3aAMEHY
Pelenne HeMHENHBIX ypaBHEHUH.
a. Omnpenenexnue MHTEpBajIa U30JSUUN KOPHS I1arOBBIM METOOM.
b. Mertoa MoJOBHHHOTO JEICHHS.
C. Meron Herorona.
d. Meroj mpocToil UTEpaLHH.
e. Meron xopa.
Pelenne cucreM TMHENHBIX YPAaBHEHUM.
a. Meron I'aycca.
b. Meron nmpocToit uTeparuu.
C. Meron 3eitnens.
d. Marpuunsiii meron (B Calc, Mathcad).
e. Ilouck pemenuii / Pemarens.
ANIpoKcUManys U UHTEPIOJIALHUS.
a. Annpokcumanusi. MeToa HauMEHBIINX KBaIPaTOB.

b. Uurepnossinusa. Meron HeonpeaeaeHHbIX KoddduitmentoB. Metos Jlarpamka.

YucneHHoe NHTErpUPOBAHHUE.

a. Meron neBbIX PAMOYTOJIbHUKOB.

b. Meros npaBbIx NPSIMOYTOJILHUKOB.

C. Meron LEeHTpaIbHBIX IPAMOYTOJILHUKOB.

d. Meron Tpamneruii.

e. Meron Cumrcona (mapaboi).
YucneHHble METOBI peleHus: AMPpepeHInanbHbIX YpaBHEHUH.
Merop Diinepa.
Momudukamnus meToa Ditsiepa ¢ IEHTPUPOBAHUEM.
Moauduxkarus Metoa Diiepa ¢ ycpeIHEHHEM.
Mopaudukamnus meToa Ditsiepa o MpaBoMy Kparo.
B markan Odesolve.

®o0 o
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IIpuMepHbIe 3a1a4H K IK3aMeHY.

HaiiTi npu6imkeHHOe peleHne ypaBHeHnus X° —5X +6 =0 Ha otpeske [1.2;2.4]:

OTIPECIUTH IIIATOBBIM METOJIOM MHTEPBAJI JJIs TTOMCKa KOopHs ¢ maroM h =0.3,
YTOYHUTH 3HaUeHHE KOpHs ¢ TouHOCThIO 0.01 MmeTomom HeroToHA.

Haiitu npubamkeHHoe peneHne ypaBHenus X° —5X+6=0 Ha oTpeske [1.2;2.4]:
OIIPENIENIUTD IIarOBbIM METOAOM MHTEPBAJ Ul IOUCKA KOpH: ¢ maroM h =0.3

BreimoiaHuTh AJi1 YTOYHCHUSA KOPHA 3 UTCpallui MCTOAOM IIOJIOBUHHOI'O OCJICHUA.
Onpez[eJme, C KaKOH TOYHOCTBIO IMOJIY4CHO PCIICHNEC Ha HOCJIC,I[HGﬁ HUTCPpAlNN.

Pemmth cucteMy JMHEHHBIX YpaBHEHHUM —TX + X, +3%X, =3
METOJIOM IIPOCTON UTEpaALUU.

2%, —TX, +3%X; =2

Pemmth cucrtemy JMHEWHBIX YpaBHEHHM
— X, —2X, +6X; = -3

METOIOM 3eiimens.

Pemmth cucremy JMHEWHBIX YpaBHEHHM
MeroqoM ["aycca.

Pewmntes cucteMy JMHEUHBIX YpaBHEHUU B
Mathcad (Excel) meromom obpaTHO# MaT-
PHILIBL.

WuTeprionupoBarh TaOIMYHO 3aJaHHYIO >

xl % =

Lid

vl | ¥

q)YHKI_II/IIO MMOJIMHOMaMHu 1 cTelneHu MeTo-

P | P
Lt
I

—

[

[

L
1

Jom Jlarpanxa.

WuTeprionupoBarh Ta0IMYHO 33JaHHYIO
(YHKIHIO, UCIIOJIB3YS BCE TOUKH, METOAOM
HEOTpeAeNeHHBIX KO PHUITMEHTOB.

ANINpPOKCUMHUPOBaTh TaOJIUYHO 33JaHHYIO
(YHKLMIO NOJMHOMOM | cTeneHu.

10.

ANnIpoKCUMHUPOBATh TaOIMYHO 3aJaHHYIO
(YHKIMIO IOJJMHOMOM 2 CTEHEHH.

11.

Brrunucnute OHpeI[eJ'IeHHHﬁ HHTCrpajl MCTOAOM HCHTPAJIBbHBIX IIPAMOYTOJBHUKOB.

3
J'(3x—1)dx n=4
1

12.

Brruncnute OHpCI[CHCHHLIﬁ HUHTCrpal MCTOAOM JCBBIX IpsAMOYT'OJIbHUKOB.

j.(?;x—l)dx n=4

1

13.

Berunciure ONpeaeICHHbIN HHTErpan METOAOM Tparnenuu.

j.(3x—1)dx n=4

1

14.

Beruucnure OIpEIETICHHBIN HMHTETpall METOI0M Cumricona.

3
J.(3x—1)dx n=4
1

15.

Pemuts auddepeHnnaibHoe ypaBHEHHE
MEeTO/I0M Dilsiepa.

16.

Pemute muddepennmansHoe ypaBHEHUE y'+y'+2x=0
MOIU(UIIMPOBAHHBIM METOJIOM Jijepa [0;0.5]
110 TIPaBOMY Kparo. y(0)=0

17.

Pemmutes muddepennnanbHoe ypaBHEHHE y'(0)=1
MOANGUIIMPOBAHHBIM METOJIOM ODijepa ¢ n=5
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‘ [EHTPUPOBAHUEM.

Ipumep o6maera (11 cemectp)

MHMHOEPHAVKH POCCHH
SETEPATTEHOE [OCYIAPCTEEHHOE FIOTHETHOE OEPAIOEATENLHOE VIPEEIEHHE
_ BEICIIETD OEPAZDEAMNT _
HITEETOPOICKITH IMNOCY JAPCTBEEHHEIN TEXHITYECKHH YHABEPCHIET
m P.E. Aaerceesa
Kathempa o [TpurAGoN0a MamemMamuEas
Jucimrrmma « Mughopmamukas

FEIAMEHATTHOHHBIN BILIET M=

1. Permure memumsiimoe vpeemseme 3v-Jv-§=0 E2 mETepeate o1 1.2 g0 2,7. Onpersmmre
IIErOERM METOIOM C THCIOM pasfHEHNE n=) HETSPERT H3OMIAIEH EOPHA, COPEIeTHTE EOPSHB
METOIOM JSTSHHA OTPESEa IoNNIaM © ToarecTeie &=0,1 (Calc).

2. Hafith  TOUEOE — peISHME — CHCTEME | nHeHERx | ypeEEemE 0B Mathead
PyueEm cHETOM DONTYIHTE PelleHNe METOLOM MPOCTOH HTEPRING © TOUECCIBIC £=10,3.

[6r, +2x, =16

{2y, =S, 4x, =3

fx, —3x, +4x, =0

3. AIMpORCHMEPOESTE  TalVHUEC S2T3HHYIC QVERIGED DVEHOMOM | CTeNSHN MeTOZOM
HEHMeHbImX KE2aperos (Mathcad).

xl | =2 | x3 | oyl [ v2 [ %3
0 2 3 0 -2 -3
4. Pemute amddepermmantros ypaersmme ¥ —3) = 2x+1 serozoun Hineps ma mereprans [0.2;0.8]

cmarou (.2 mpr mswsneees yemosna V(0.2)=1 p{02) =0.(Calc)

Jae. xapedpoil SrIaMeRamop
i W 202 r
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