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Pabouas nporpamMma cocTaBlieHA B COOTBETCTBHH C IIOpSIKOM OpraHM3alMi ¥ OCYILIECTBICHHS
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1. Ileap u 3aga4M 0CBOEHUSA JUCHUILIMHBI

Ilenbto OCBOEHHS IUCUUIUIMHBI «AJITOPUTMHYECKAsS CIIOKHOCTb BBIUMCICHUI» SBISETCS
JieTallbHOE OCBOEHHE BCEro Kpyra npoOseM, CBSI3aHHBIX C COBPEMEHHBIMH pabOTaMM IO OLIEHKE
BBIYHCIIUTEIBHOMN CIIOKHOCTH aITOPUTMUYECKUX 3a/1a4.

3aaui OCBOEHMSI IUCHUIUINHBIL:

- IIOHMMaHUE HAyYHO-TEXHUYECKOW 3HAYMMOCTH METOJOB OLICHKM BBIYUCIUTEIBHON H
QITOPUTMHUYECKON CIIO)KHOCTH 3a/ad IOCTPOCHMs aITOPUTMOB M UX POJIM B IIPAKTHYECKOM
IIPOrpaMMHUPOBAHNH;

- 3HAHME MAaTEeMaTUYECKHX, WH(POPMALMOHHBIX, NPOTPAMMHUCTCKMX M TEXHMYECKHMX OCHOB
AITOPUTMHUYECKOU CII0KHOCTH BBIYUCIICHUM;

- OBJIaJICHUE OCHOBHBIMU IIOJXOJaMH K OLIEHKE CI0KHOCTU BBIUMCIICHUH U aJITOPUTMOB;

- OBJIAJICHUE CUCTEMON MPAKTUYECKUX YMEHUHN U HABBIKOB OLICHKHU CJIIOKHOCTU BBIYHUCIICHUN U
QJITOPUTMOB B Pa3JIMYHBIX IPEIMETHBIX 00JIACTSIX;

- IpUOOpPETEeHHUE JIMYHOIO OIbITa OLEHKU aIrOPUTMUYECKOW U BBIYUCIUTEIBHON CIOKHOCTU

3aaad.

2. llepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHH MO TUCHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBIMH Pe3y/JIbTaTaMH OCBOCHHUS 00pa30BaTe1bHOU
NPOrpamMMblI

B pe3ynbrare ocBOE€HUS AUCHUIIIIMHBI 00y4arOLIUNCS JOKEH:
3Hamb.

- TEOPETUYECKHE OCHOBBI AJITOPUTMUYECKON CII0KHOCTU BBIYMCIICHHI: UCTIOIb3YEMBIE
JIOTUYECKHE, MATEMATUYECKUE U TIPEIMETHBIE MOJIEIIN BBIYMCIICHHM, MEPbI
BBIYHCIIUTENLHON U ONHMCATEIbHON aIrOPUTMUYECKON CI0XKHOCTH, CIIOCOOBI ONPeIEIeHHUS
CJIOKHOCTHBIX KJIACCOB, OLICHKHU CJI0KHOCTH U Pa3peLIMMOCTH COOTBETCTBYIOIIMX MAaCCOBBIX
npobiem;

- crnocoObl MOCTPOEHUS CIIOKHBIX ATAIOHHBIX U MTPEIMETHBIX 3a7a4 U CIIOCOObI UX CBEACHUS
K 3a7]a4aM, BO3HUKAIOIIUM Ha MPAKTUKE JUJIS CIIO)KHOCTHOTO OLICHUBAHUS IIOCIIEHUX;

- ITOPUTMUYECKHUE S3BIKHU, UCIIOJIb3yEMBbIE IIPU OLIEHKE AJITOPUTMUYECKON CII0KHOCTU
BBIYHCIICHUI;

ymemy:
- OLICHUBATH BBIYUCIUTENBHYIO U AITOPUTMUYECKYIO CIIOKHOCTH 337a4 [0 OTHOLIEHUIO
Pa3IMYHBIM MEpPaM CII0KHOCTH;

- UCIIOJIb30BATh UMCHOINHECA CPCACTBA OLICHKHU BBIYHCIIMTEILHOMN U aHFOpHTMquCKOf/'I



CIIO)KHOCTH;
- (I)OpMy.HI/IpOBaTL 3aa4uu I/IH(l)OpMaTI/IKI/I U MaTEMATHKHU B 3aJJaHHBIX CJIOXKXHOCTHBIX KJIacCaX,;

- MO[[I/I(I)I/II_[I/IpOBaTb N3BCCTHBIC CJIOKHBIC 3a/1a4r, CBOJAA K HUM IMPAKTUYCCKH BO3SHUKAIOIIUC

3aJ1a4M JIJIS OIEHKH CIIOKHOCTH.
- MPUMEHATHh METO/bI AITOPUTMHUYECKON CIIOKHOCTH BBIYMCICHUM JJIsl TOCTPOCHUS
AJITOPUTMOB U KOMIIBIOTEPHBIX ITPOTPAMM,;
61a0emn:
- 3HAaHUSIMU OCHOB T€OPHU aJITOPUTMUYECKOM CIIOKHOCTU BBIUUCIICHU;
- CUCTEMOM MPAKTUYECKUX YMEHHUH U HABBIKOB ITOCTPOEHUS U UCIIOJIb30BAHUS OIIEHOK
BBIYMCIIUTEIIBHON U aITOPUTMHUYECKOM CII0KHOCTH;
- HABBIKAMH TEXHUKH IPOTPAMMHUPOBAHUS C YUYETOM aJTOPUTMUUYECKON CIIOKHOCTH
BBIUMCIICHUH;

- METOJIMKOM OLICHMBAHUS 3a]1a4 HYTéM CBCACHH K HUM 3TAJIOHHBIX CJIOKHBIX 3aJa4y,

MCTOJaMH TMPAKTUYCCKOr0 OLCHUBAHUA BBEIUHMCIIMTEILHON  CIIOKHOCTH AJITOPUTMOB H

porpamm.

BbInyCcKHHK, OCBOMBIIMIA TPOTpaMMy, TOJDKEH 00J1aaaTh 001enpodeccnoHanIbHbBIMU
komnerenmusamu: OITK-1; OIIK-2; OIIK-5; OIIK-6; I1K-1, a umeHHoO:

-BJIAJICHUEM METOJ0JIOTHEN TEOPETUUCCKUX U IKCIIEPUMEHTATBHBIX UCCIICT0OBAHMI
B oOsactu npogeccuonanbHou nesirenaproctu (OITK-1);

-BJIaJICHUEM KYJIbTYPOl HAy4YHOTO HCCIIEI0BaHMUs, B TOM YHCIIE C UCIIOJIb30BAaHUEM
COBPEMEHHBIX HH(POPMAITHOHHO-KOMMYHUKAITHOHHBIX TexHomorui (OITK-2);

-CIIOCOOHOCTHIO OOBEKTUBHO OLICHUBATh PE3YJbTaThl UCCIEIOBAHUM U Pa3pabOToOK,
BBIMOJIHEHHBIX JIPYTUMH CIICIIHATUCTAMHU M B IPYTUX Hay4dHbIX yupexaenusx (OITK-5);

-CIIOCOOHOCTHIO MPEACTABIATH MOMyYEeHHBIE PE3yIbTaThl HAYYHO-HUCCIIEI0BATENbCKON
JIeATEILHOCTH Ha BLICOKOM YPOBHE M C yUeTOM coOuttoieHus aBTopckux mnpas (OITK-6);

- CIMIOCOOHOCTHIO K CAMOCTOSITEIBHOMY TMIPOBEJICHUIO HAyYHO-UCCIIEI0BATEILCKOM paboThl U
MOJTYYEHUIO HAYYHBIX PE3YJbTATOB, YIOBIECTBOPSIONINX YCTAHOBIEHHBIM TPEOOBAHUAM K
COJIEP>KaHUIO JUCCePTAINil Ha COMCKaHUE YUeHOU CTeleHU KaHu1aTa HayK B COOTBETCTBUU C
npodunem 05.13.18— maTemaTuueckoe MOAETUPOBAHNE, YNCICHHBIE METObI U KOMILIEKCHI

nporpamm(ITK-1).

3. Mecro nucuuminnbl B crpykrype OII

«ANTOPUTMHYECKAS CIIOKHOCTh BBIYMCIICHUI SIBIISIETCS JUCHMIUIMHON BapUaTUBHOM YacTH

npoeccnoHaNbHOTO MKJIa OCHOBHOM 00pa30BaTelbHON IPOrpaMMBbl aCIIUPAHTYPHI 1O



HarnpasieHuto 09.06.01 MudopmaTika u BEIMUCIUTENbHAS TEXHUKA B Y AMYPTCKOM YHUBEPCHUTETE.
JlMcuuIuiiHa aapecoBaHa aclupanTaM BTOPOTo roja o0y4eHusl.

N3yuenunto TUCUMIUIMHBI TPEAIIECTBYET: «ABTOMATHYECKOE J10KA3aTEIbCTBO TEOPEM).
[TonydeHHble 3HaHUS 3aKIa/IbIBAIOT MPEJCTABICHUS O CIOCO0AX OIEHKU BBIYUCIUTEIHLHON
CJI0)KHOCTH aJITOPUTMOB U 33]1a4, a TAK)KE — AITOPUTMHUECKOHN CII0KHOCTH KOHCTPYKTHUBHBIX
O6’beKTOB, HCIIOJIb3YCMBIX B IPOIpaMMUPOBAHUUN U ITIOCTPOCHHUHU I/IH(l)OpMaLII/IOHHBIX CHUCTCM.
3HaHUEe OCHOB aJll“OpI/ITMI/I‘IeCKOﬁ CIIO’KHOCTH BBIUMCIICHHUH Aac€T BO3MOXHOCTb I'paMOTHO, C
MaTEeMaTHYECKON CTPOrocThio, POpMYIHPOBATH CBOU MpodeccroHalIbHbIE 3a/1a4H, UCII0JIb30BATh
MH(OPMAaLIMOHHBIE CUCTEMBI U IPOTPAMMBI.

I[HSI YCIICHIHOT'O OCBOCHU A NUCHUIIIIMHBI JOJIPKHBI OBITH C(bOpMI/IpOBaHBI YMCHUA U HAaBbIKU
YVHHUBEPCATBHBIX CIIOCOO0B JCATEILHOCTH U KITFOYEBBIX KOMITIETEHIUH, (OPMHUPYEMBIX HA dTare
OCHOBHOT0 00111er0 00pa3zoBaHus. B 3ToM HanpaBieHUH IPUOPUTETHBIMU ISl Y4eOHOM
JTUCIUILTUHBL «AJITOPUTMHYECKAS CJI0KHOCTh BEIYUCIICHUIN SBISIOTCS:

B no3naBarenbHON NEITEILHOCTH:

OMpeaACICHUEC CYIICCTBCHHBIX XapPaKTCPUCTUK U3YydacMOI0 O6’beKTa;

CaMOCTOATCIbHOC CO3JaHNC aJITOPUTMOB ACATCIIbHOCTHU,

q)OpMy.]'II/IpOBaHI/Ie MOJIYYCHHBIX PE3YJIbTATOB.

B nHdopmanoHHO-KOMMYHUKAaTUBHOU J€SATEIILHOCTHU:

MOWCK HYXHOH HH(DOpMAINH 10 3aJaHHOH TeMe;
- YMEHHE pPa3BepHYTO 0OOCHOBBIBAThH CYX/IECHUS, 1aBaTh ONPEAEICHUs, IPUBOIUTD
JI0Ka3aTelIbCTBA;
- BJIQJICHWE OCHOBHBIMM BHJIaMU IyOJIMYHBIX BBICTYIUIEHUH, CJIEJOBAHNE AITHUECKUM HOpMaM
U IIpaBUJIaM BEJEHUS JUaora.
B pednexcuBHO# nesTenbHOCTH:

- TIOHUMaHHUEC ICHHOCTU 06pa30BaHI/I$I KaK CpCACTBA pa3BUTUA KYJIbTYPbI JINYHOCTH;

00BEKTUBHOE OIICHHMBAHUE CBOMX YUCOHBIX JTOCTHKEHUH, TTOBEJICHUS, YEPT CBOCH JIMUHOCTH;
- BJAJCHUE HABBIKAMHU OPTraHMU3alMHU U y4aCTHS B KOJUICKTUBHOM JESATEIbHOCTH.
[Iporpamma quCHMIUIMHBI IOCTPOEHA JIMHENHO-XPOHOJOTUYECKU. B HEl BbIIETIEHBI pa3ieibl:

TEOPETUUYECKUM, PAKTUYECKUN U KOHTPOJIbHBIN.

4. O0beM TUCHUTIIHHBI

OO01mas TpyA0eMKOCTh AUCHHUTUIHHBI cocTaBisieT; 108 wacos, n3 Hux 30 ayIUTOPHBIX

(30 wacoB nekiuit),77 4acoOB CaMOCTOSATEIBHOM PabOTHI U 1 4ac KOHTPOJISL.



5. CTpyKTYpUpOBaHHOE CO/lepP:KaHUe TN CIUIINHBI

5.1. CTpykTypa no Bujaam y4e0Hoii padoThbl, COOTHOLIEHUE TeM U (popMHUPYyeMbIX

KOMIIEeTeHI M
Bcero yacos/ IN'on oOyuenus
Buaslr yueOoHOM paboThI 3a4ETHBIX
I I Il v
CIUHUIT
AyIuTOpHBIE 3aHATHS 108
(Bcero) - 108 - -
(3 3au. enun.)
B ToMm umncre: - - - - -
Jlexruu 30(13.e) - 30 - -
JlaGopatopHbie 1 ) i ) ) i
PaKTHYECKUE 3aHATHS
Bua npomexxyTouHOM
aTTecTalluy (3a4er, 3a4eT - 3a4eT - -
AK3aMEH)
AynuTOpHBIE Yachl dopmbl
Bcero Camocros
No Haszsanue tembl ayJAUTOPHBI Jlabopat | reppuas | KoHTpon | Kommere
x yacop | JIekumm | OPHBIC, | pagoTa A HIMHA
MIpaKTH4
CCKHUC
1 |MOJEJIN Tect Bce
BBIYMCJIMMOCTU. 2 ) ) 4 dopm.
MOJINOUKALIMN MATTNH
TBYOPUHI' A
o |HETBIOPMHI OBBIE MOJIEJIN Tecr Bee
BBIUMCJIMMOCTH, 2 ) ) 4 hopm.
IMTPUT'OAHBIE JIA OIIEHKM .
CJIO)KHOCTU BBIYMCJIEHUI
3 |CJIOXKHOCTHBIE KJIACCBI Tect Bce
2 2 - 4 bopm.




4 |OCHOBBI TEOPUU Tect Bcee
HIDKHNUX 'PAHUIL 2 9 4 bopm.
ODODIIANHOBOU
CJIOXKHOCTHU

5 |SOHHAS UEPAPXU S 2 ) 4 Tect Bcee

dhopm.

6 |AOKA3YEMO CJIOXHBIE 2 5 4 Tect Bcee
3AJIAYN dbopm.

7 IMOAEJIMPOBAHUE Tect Bcee
APUOMETUYECKUX bopm.
BbIUMCJIEHUUCPEJICTBA 2 ’ 4
MU ®OPMAJIBHOU
APUOMETUKU

8 |MOAEJIMPOBAHUE Tect Bcee
HOPMAJIbHBIX dopm.
BbIYMCJIEHUI 2 2 4
CPEACTBAMMU AJITEBPbBI
CJIOB

9 |HEAETEPMUWHN3M U 2 5 4 Tect Bcee
CBA3AHHBIE ITPOBJIEMbI dopm.

10 (IIOHATHUA NP-ITOJIHOThI 2 9 4 Tect Bce
N NP-TPYJHOCTHU dopm.

11 |PYAUMEHTAPHBIE Tect Bce
IMPEAVKATBI 1 2 9 4 dopm.
PYJAUMEHTAPHAA
NEPAPXUA

12 |CBA3b MEXY Tect Bcee
KJIIACCAMMU HP, RUD, 2 ) 4 dopm.
KIIACCAMU
DKET'OPYUKA

13 |[KOHEUHAA Tect Bcee
BBIYNCIIUTEJIbHA S 1 1 5 bopm.
CJIOXXHOCTbD

14 |OHJTAMHOBA I Tect Bee
CJIOKHOCTD U 1 1 5 bopm.
PEAJIBHOE BPEM#

15 |CXEMHAS CJIIO)KHOCTb 1 5 Tect Bcee

1 bopm.

16 |APYTME KJIACCBI 1 1 5 Tect Bcee
CJIOXKHOCTHU bopm.

17 |OITUCATEJIBHA A Tect Bce
AJITOPUTMUNYECKASA 1 1 5 bopm.
CJIOXXHOCTb OFBEKTOB

18 |OIMUCATEJIbHO- 3auér Bce
BBIYNCIIUTEJIIbBHASA 1 5 bopm.

("CTPYKTYPHAA")
CJIOXKXKHOCTDL OFBEKTOB

Hroro

30

18

77




5.2. Conep:kanue JTUCHUNIHHBI
TeMbl 1 MX AHHOTAIMHA

Paznen 1. Teopernuecknii paszaedt

TeopeTudyeckuii pasziesn TMporpaMMbl BKJIOYaeT B ce0S HEOOXOIUMBIIA
MUHHAMYM 3HAaHUW B 00JIACTH TEOPUU AJITOPUTMOB, MATEMATUUECKOW JIOTHKH, TCOPHH
CIOKHOCTU  QJITOPUTMOB W BblUUCIEHUNA. DOpMUpPYET CUCTEMY Hay4HO-
MPaKTUYECKUX 3HAHUI U OTHOIIEHUE K MPOOJIEMATHKE aJITOPUTMHUIECKON CIIOKHOCTH
BBIYMCJICHHUH.

Tema 1. MOJEJIM BbBIYUCIMMOCTU. MOIAMUDOUKAILIMN MAIIMH
TBIOPUHTA.

1. MHOTOroJIOBOYHBIC MaIIIMHEI.
. MHOr0JIEHTOYHBIC MAIITUHEI.
. MHOFOMGpHBIG MaIlINHEI.

. MamuHEbI ¢ BETBANIENCS TaMATBIO.

2
3
4
5. Mammssl ¢ Heriockou mamsiThio (JIoGaueBckoro).
6. UTepaTuBHbIE 1IeNH (U CETH).

7. ApubmMeTuuecKkre MaliuHbI.

8. MallvHbI ¢ U3BMEHAEMOUN reOMeTpUen MaMsITH.

9. MamuHsbl €O CTPYKTYpUPOBaHHON IPOTPaMMOM.

10. BemecTBeHHBIE MAIIIVHEI.

11. MamuHbl ¢ XpaHUMBIMU PECYpCaMHU.

12. Mammssl, paboTaroniue B BEIYUCIUTEIHLHON cpeie.

13. OGpaTrMble MAIIIUHBI.

14. KBaHTOBBIE MAIIINHBI.



15. CuérunkoBbie MaIIMHBI (MAITHHBI O€3 3aMMCH HA JICHTHI).
16. Online-mammHEI.

17. MamuHbl peajlbHOTO BPEMEHH.

18. Koneunslie mpeoOpa3oBaTeaIu-pacno3HaBaTeIu.

19. MammHbl ¢ OTpaHUYEHHBIMU JICHTAMU.

20. Talimep-MaIIvHbI.

21. PeructpoBbie CTEKOBbIE MAIlIUHBI.

22. BepOoATHOCTHBIE MAIIIMHBI.

Tema 2. HETBIOPMHI'OBBIE ~ MOJEJIM  BBIYHNCIMMOCTH,
I[MPUT'OAHBIE U1 OUEHKHU CJIOKHOCTHU BBIYMCJIEHNUA.

1. HopManbHbIe alrOpUTMBI ¥ X 0000111eHus - Pedan.
2. PeructpoBbie MaIlIuHBI.
MamuHbl ¢ KOCBEHHOM aJpecaluen.
MartuHsl ¢ XpaHUMOW IPOTPaMMOM.
3. PexypcuBHble onpeneneHus GyHKIIUN.
[IpuMuTHBHBIE CYyOPEKYPCUBHBIC KITACCHI.

Mepsbl CIIOKHOCTH.

Tema 3. CJIOXKHOCTHBIE KJTACCEIL

OHOCIOXHOCTHBIE U IBYXCJIO)KHOCTHBIE KJIACCHI.
Knaccsi: P,PSPACE,EXPTIME,EXPSPACE,LINSPACE,LOGSPACE.

KBasuyHuBepcanbHble (YHKIIMH U aITOPUTMBI.

Tema 4. OCHOBBI TEOPUU HMXHUX T'PAHUL] ODPDIIAMHOBON
CJIOXXHOCTH.



Teopembl 00 uepapxumu.

Bpemennas nepapxust (Ha npumepe Mamus /[xoHca).

Tema S. 30HHA MEPAPXU .

Teopema 0 30HHON UEpPAPXUU
(ma mpumepe Mamms TeropuHra).

Crnioco0nI perieHus 3aj1ad.

Tema 6. IOKA3YEMO CJIOXKHBIE 3AZTAYMN.

MOI[GHI/IpOBaHHe TBhIOPHUHI'OBBIX BBIYHCJICHUI CpcaACTBaMH JIOTHKH.

[Tpumep: Teopust TOru4ecKux GyHKIUH.

Tema 7. MOJEJIMPOBAHUE APUOMETUYECKNX BBIUMCJIEHUI
CPEACTBAMU ®OPMAJIbBHOU APUOMETHUKMN.

Cno’KHOCTh OTpaHUYCHHOU apu(METUKH.

Apudmernku bennera u bacca.

Tema 8. MOJEJINPOBAHUE HOPMAJIBHBIX BBIUMCJIEHUMI
CPEACTBAMMUA AJII'EBPBI CJIOB.

C110HOCTh OTPAHUYEHHOW TEOPUU CJIOB.

Tema 9. HEAETEPMUWHU3M U CBA3AHHBIE ITPOBJIEMBL.

HCI[CTCpMI/IHI/IpOBaHHBIC MallTMHBI.

[Tepebopusie 3agaun. Kinacc NP. IIpo6iema P=?NP.

[TonmmHOMUMAILHAST CBOAUMOCTD 3a/1ad.



[TonHbie (MOTMHOMUANIBHO) NTEPEOOPHBIE 3a/1aUH.

[Ipumep: NP-niostHOTa MpONO3UIIMOHAIIBHON BBINIOJIHUMOCTH.

Tema 10. IIOHATHA NP-IIOJITHOTBI 1 NP-TPY JHOCTU.

Kirace co-NP, nonmmHoMuanbHas nepapxusi, kinacc HP.
Ces3u mexay P,NP,co-NP,HP,PSPACE.

[Tpumepsl NP-niomHbIX 3a71a4.

NP-niosiHOTa TUCKPETHOTO MPOrPaMMHUPOBAHUSI.
NP-moiHOTa raMUIIBTOHOBA ITUKIIA.
Jloruko-npenmerHas xapakrepuzanus kiaacca NP.

Tema 11. PYAUMEHTAPHBIE IIPEIMKATBI U PYJIUMEHTAPHASA
NEPAPXUAL.

OrpannyeHHO apu(MEeTHIECKUE TIPEIUKATHI.

OrpanuueHHO apudmeTrueckas uepapxusi.
CyOpyaumeHTapHbIe TPEIUKATHI.
[To3uTUBHO-PYIMMEHTAPHBIC TPETUKATHI.

NP-TpyTHOCTb HEKOTOPBIX PYAUMEHTAPHBIX MPETUKATOB
NP-TpyaHOCTb OTpaHUYEHHO apU(PMETHUECKUX MPEIUKATOB.
AnwsTepHupoBanue, kinacc ALinTime,

cBs3u Mexny kiaaccamu ALinTime, APTime=Pspace,

Rud, E(4)* u EA0*.

Tema 12. CBA3b MEXAY KIIACCAMHM HP, RUD, KJIIACCAMUAU
IKEI'OPUYHUKA.

Knaccer: EO*, E1*, E2*=LinSpace,
E2.5*=PSpace.



3ameuanwne o mpobenax B uepapxuu [ xeropumka:

EO*=EO0.5*.

Tema 13. KOHEYHAS BbIUYNCJIMTEJIBHAS CJIOJKHOCTD.

KoHeunslie Teopembl 00 Hepapxuu.

Koneunnie AOKa3yCMO TPpYAHBIC 3a1a1N.

Tema 14. OHJIATHOBAS CJIOXKHOCTD U PEAJIBHOE BPEMSI.

MeToa XBOCTOB.

Cn0XHOCTh IIpu JKECTKUX OTpaHHUYCHUAX (MGTOII CJIGI[OB).

Tema 15. CXEMHAA CJIOXKXKHOCTD.

Cxemnl u3 (bYHKIII/IOHaJII)HBIX 9JICMCHTOB U UX MCPBI

CJIOKHOCTH.

Tema 16. IPYTUE KJIACCBI CJIOJKHOCTM.

IIpenukatsl, 3memenTapubie no Kanemapy u no Cxonemy.

Tema 17. OIIMCATEJIbBHAA AJI'OPUTMUUYECKAA CIIOXKHOCTD
OBBEKTOB.

YHI/IBepcaHBHaH KOJIMOTI'OpOBCKas CIIOKHOCTD.

NHBapMaHTHOCTh YHUBEPCAIBHON CIIOKHOCTH.



Tema 18. OIIMCATEJIbBHO-BBIUMCJIIUTEJIBHAA ("CTPYKTYPHAA")
CJIOXKHOCTD OB'BEKTOB.

HeynuBepcanbHas U KBa3HyHUBEPCAIBbHAS CIIOKHOCTb.

C10XXHOCTh I/IH(bOpMaHI/IOHHOFO CXKaTusi.

6. YueOHO-MeTOAUYECKOE 00ecTIedeHue

JJI1 CAMOCTOATEIbHOM padoThI
Crpykrypa CP
Buowv CP:

— nodzomoska pegpepama, 00K1a0d, BbINOIHEHUE QOMAUIHUX 3A0AHUIL.
Dopmwvr CP:
—  CP 6e3 yuacmus npenodasamesi.

Cooepoicanue CP

CamocTosiTenbHass paboTa BBIMIOJIHSAETCS HAa KOMIIBIOTEPAX U COCTOUT B CO3JaHUU
MAIIIMHHBIX MOJIECIIC BEIYMCICHUN B COOTBETCTBUU CO CIEAYIOIIEH TEMaTUKOM.

1. HopmanbHble anropuTMsl U ux 00001eHus - Pedai.
2. PeructpoBbie MallIMHBI.
MartmnHbl ¢ KOCBEHHOM aJpecalue.
MarvHsl ¢ XpaHUMOM IPOTPaMMOM.
3. PexypcuBHbIe onpeaeneHust GQyHKIUM.
[IpuMuTHBHBIE CYOpEKYPCUBHBIE KIIACCHI.

4. Mepbl CI0KHOCTH.

Brinonnennsie padboThl 0QOPMIISIIOTCA Kak OTYETHI M CIAIOTCS HAa TECTUPOBAHHE B
COOTBETCTBHUHM C rpapuKOM TECTUPOBaHUS. Bce 0TUETHI MyOIMYHO 3aIUIIAIOTCA.

Kon Tema | Bua Dopma O0bem Y4eOHO-MeTOAUYECKHE




¢opmupyem yueOHo MaTepuaJibl
oii padoThI
KOMIIETEHI U (4acoB)
|
OIIK 4 1 pemenne | KCP xouTpoms 6 A.A Mapkos Teopust
3amay CaMOCTOSITENTBHO anropupmos M.JI. Usn-so AH
[K 1,3 CCCP, 1954,
paboTsI
374c., 1984, 432 c.
OIIK 4 2 Hamucanmne | KCP konTpoms 6 A.Axo, Jhx. Xonkpodr,
KypCOBOH CaMOCTOSITENIbHOM Jbx.Yieman. Iloctpoenue u
1K 1,3 aHaus3
paboTsI paboTsI
BBIYUCIIUTENILHBIX AJITOPUTMOB.
M. Mup, 1979. 536 c.
OIIK 4 3 pewenne | KCP koHTpoms 6 https.//www.evernote.com/pub/
3a1a4 CaMOCTOSITEIIHHOI m
K 1,3
paboThI
['padux xonTpOIs CP

Hepnen 1 2 3 4 5 6 7 8 9 10 (12 |18

ceMecTpa

¢opmbl p3 p3

KOHTPOJIA

YcnoBHbIE 0003HAUCHHUS: KP — KOHTpOJIbHAs paboTa, K — KOJUIOKBHYM, p — pedepar, 0 — IO0KJIal, 0u — JIeNoBas urpa,
3 — peleHne 3aaad, Kyp — Kypcosas pabora.




1. @®oHJ OLIEHOYHBIX CPpEaACTB AJifl NPOBECACHUA TCKYIICI0O KOHTPOJIA U
HpOMG)KyTO‘IHOﬁ aTTeCTallui 10 JMCIHUIIJINHE

Tekymuil KOHTPOJIbL OCBOCHHUS JHUCHMIUIMHBI OCYILIECTBIISIETCS 4Yepe3 HCIOJIb30BAaHUE
gHympeHHel 6aTTbHO-PEUTUHTOBON CHCTEMBI.
[TpomMexxyTouHas aTTecTalis o UTOraM OCBOSHUSI IUCLIUILTMHBI [IPOBOAUTCS B JopMe 3a4ETa.

O1uieHOUHBIE CpeficTBa MO AUCHUILIHE onrcanbl B POC.

B Hagame KaXAoW JEKIUH, KpOME TIepBOH, TMPOM3BOAUTCSA DKCIIpecc-
TECTUPOBAaHUE [0 MaTepHaliaM TNpPEAbIIymuX Jekiuid. Ha mepBoit  Jekmuu
IIPOU3BOANTCS BXOJHOE TecTUpoBaHME. Pa30op Tecta MpOU3BOIUTCS HEMEIICHHO.
TectupoBanme oneHnBaeTcs 1Mo 9-6amibHOM mKkane (1 6amt — mpocTo 3a MOMBITKY, 9
OasmmoB -  Oeszommbo4yHOe  BbImosiHeHWe).  OreHKa  BBICTaBISETCA 110
(dhopMaM30BaHHBIM KPHUTEPUSIM B 3aBHCHMOCTH OT YHCJIa JOMYIIEHHBIX OIIHOOK.
OreHKM CyMMUPYIOTCS 32 TIEPUOJ A0 JaThl PyOeKHOTO KOHTPOJISI 1 HOPMATU3YIOTCS
B COOTBETCTBUU C TPEOOBAHUSIMH, BBIIBUTAEMBIMU HHCTUTYTOM. T€CTBI OOHOBIISIOTCS
K KaXJIOM JICKIIUW U B TIOCJICJICTBUH ITyOJIMKYIOTCS HAa MHTEPHET-CTPAHUIIE Kypca.

Kpurepuem ycnemHoCTH OCBOEHHUs Y4eOHOro marepuala SBIISETCS OLIEHKa
MIPENo/IaBaTesis, YUYUTHIBAIOIIAS PETYISIPHOCTD MOCEHICHHS 005S3aTeNIbHbIX Y4eOHbIX
3aHATANA, 3HAHUM TEOPETHYECKOrO0  pasfena MpOrpaMMbl M BBINOJHEHHE
YCTAaHOBJICHHBIX Ha JAHHBINA CEMECTP TECTOB.

OneHo4vHbIe cpeacrBa AJs TEKYIIEro KOHTPOJIA yCII€eBacMOCTH,
HpOMe)KyTO‘{HOﬁ aTrecrTalmm 1o uToraMm OCBOCHHUA JUCHUIIINHDBI

OueHka KadyecTBa OCBOCHMS AUCUUILIMHBI BKJIIOYAET TEKYIIHI KOHTPOJIb
YCIIEBAEMOCTH, TMPOMEXKYTOUHYIO aTTECTAIlMI0 OOYYAlOIUXCS W  HMTOTOBYIO
aTTECTALHUIO.

OueHoYHbIE CPEeACTBA MO AUCHUTIIMHE:

— BOIIPOCHI K 3a4€TY,

- KOHTPOJIb IIOCEIIAEMOCTH, BKJIIOYEHHBIM B PE3YJIbTATHI
TECTUPOBaHMS,

— KOMIIBIOTEpPHOE TECTUPOBAHMUE,

- TECTUPOBAHUE CO3AHHBIX OOYUAIOIIMMHUCS IPOrPAMM,

Bomnpocs! k 3auéry
1. KOHCTpYyKTHBHBIE TOTUYECKHAE TEOPHH.
2. BeruucnutenbHasi HHTEPIIPETaIys JJOTHUECKUX (GopMy.

3. BeruncnurenbHas HHTCpIIpETAlNA NJOKA3ATCIILCTB.



4. Mamusbl ThlOpUHTa U APYTUE MOJEIN BBIYUCIICHUM.

5. Mamuns! J[xoHca.

6. PaBHOZOCTYITHBIE aIpECHBIE MAILIUHBI.

7. PAM ¢ XxpaHMMO} IpOrpaMMOH.

8. [I[puMUTHBHO PEKYpCUBHBIC (PYHKITUH.

9. YacTH4HO-pEeKypCUBHbBIE U OOIIEPEKYPCHUBHbBIE (DYHKIIHH.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Tesucel Yepua, Trropunra, Mapkosa.

OKBUBAJIEHTHOCTb Pa3HbIX MOJIENEH BHIYMCIUMOCTH.
YHuBepcanbHbIE aITOPUTMBI.

PexkypcuBHO pa3pelinMble MHOXKECTBA, HEPA3PELIMMbIE MHOYKECTBA.
[IpMMUTHBHO PEKYpPCUBHBIE MHOKECTBA, OTHOILIECHHUS, IIPEIUKATHI.
IlepeuncnumMble MHOXKECTBA U HENIEPEUUCIIMMBIE MHOXKECTBA.
OneMeHTapHble (YHKLIUU, MHOKECTBA, OTHOLLCHMSI, IPEAUKATBHI.
Krnaccs! ¢pyHKIIMSA, OCHOBaHHBIX Ha OTPAaHUYEHHOM PEKYpPCUU.
Kitaccer! I'keropumnka u ux aHaJory.

Knaccel ciioBapHbIX (hyHKIHH.

Omnpenenenue cIOBapHBIX PYHKIIHIA ¢ TOMOIIBIO CIIOBApHOI

OTrPaHUYEHHOU PEKYPCHUH.

21.

KoHneunas cl10;)KHOCTb BBIYMCIICHUI (CJ'IO)KHOCTB BBIYMCIICHUI Ha

KOHCYHLIX PAaBHOJOCTYIIHBIX aIPCCHBIX MaIHI/IHaX).

22.
23.

AnroputrMmuyeckas (onucaTesibHasi, 1€CKpPUIITUBHAS ) CIIOKHOCTbD.

AJTopUTMHUYECKOE ONPE/IEIIEHNE CITy4allHOCTH.



IIpumepHasi TeMaTHKA CAMOCTOATEJIbHBIX PadoT

1. ITpoBepka opmMyn orpaHHUEHHON apUPMETHKH.

2. [opoxxnenue GyHKINMA, BHIYUCIIEMbIX Ha JIOTapu(MHUUECKON 30HE.
3. [IpoBepka ¢hopMys OrpaHUYEHHON TEOPUHU CIIOB.

4. IIposepka popmyn TeopUr JTOTHIECKUX PYHKITHI.

5. SI3bIk onucaHus epeOOpHBIX 3a/1au.

6. [Topoxxaenue GyHKIMN, BHIYUCIUMBIX Ha JIMHEHHOM 30HE.

7. [lopoxaeHue GyHKIUNA, BEIMUCIMMBIX 32 MOJTUHOMHAIBHOE BPEMSI.

IIpumepHoOe comep:kaHne TECTOB

1. KouTpomnbHEIT BOIPOC

Uro meJjiaeT cjenyolas MalmuvHa ThopMHTA :

1 | 2x| Or| Os]|

2 la2r|b2r| 31|

3 | 41]1a51] Os|

4 |adl|b4l| 1r|

5 |ab5l|b51] Or|

[IlpoToxos aaba ?

PesymnbTaT abaa , aba ?



2. lycTte K-anropurMm f=

(

ga - aaqg
gb - bg

qg. - 99.
aqq - gqga
bgg - qgbb
.dq -

) .

UeMmy pabHO f (abba)?

UTo meJsiaeT 3TOT aJIOPUTM B obmeM ciydae?

Hanuumre anTropmuTM, yIBaMBAaWMIM UMCJIO B MOHAIMUECKOM CUCTEeME

CUMCJIECHMA.

3. Hanuumre HA, ckJjameBaommy Jioboe KOJIMUECTBO HATYPAJIbHEIX UYUMCEJI B
MOHAIMUECKOM CHUCTEeMe CUMCJIeHUS.

4.HyCTb f=

(
READ O
STORE 1
READ O
ADD 1
MULT 1
WRITE O
HALT

) .

YUemy paBuo f(2,2), £(5,8), f(x,y) (HammcaTb BHpaxeHue) ?



5. KOHTPONBHEI BONPOC

f1(x,0)=0

fl(x,y+l)=y

f1=R(Z,1I32)

f2(x,0)=x

2 (x,y+1)=£f1(x,£2 (x,V))

f2=R(I11,£f1(I31,1I33))

£f2(2,1)=2, £2(1,2)="

f3=R(I11,R(Z,I32) (I31,I33))

£3(3,2)=?, £3(3,3)="

Brerumcamrs

f=M(I21-'I22) (M=mu=minroot)

£(0),f(1),£(100), f(x) (BEPaxeHue)

6. HanummTe nporpaMMy, BEIIOJHSAOIYD IpeobpasoBaHMe

(nil. (nil. ... (nil.(E1.E2))...)) B (E1.E2)

7. KaxoBa BpeMeHHad CJIOXHOCTL (IpocTas M B3BEIIEHHAA)
M B0OHHas (JIoT'. B3Bell., MakC. CyMMa IJIMH SUeek)

BBIUMICJIEHMA CYMMBI BXOIHBIX UYMCeJl.



8. Hanmucars on-line RAM i HaxoxnmeHwms HOK umcen

CJIOXHOCTB (mpocToe BpeMs)

s onpenenenust ypoBHS c(POPMUPOBAHHOCTU KOMIIETEHIIMM MpejiararoTcs
CJIeIyIOlMe KPUTEPUH OLIEHKH (OTBETA HA DK3aMeHE, KypCOBOM padOThI U Ap.)

KpnTeplm OLICHKH OTBE€TOB HA 3a4Y€THbLIC BOIIPOCHI

«3aYTEHO» — OTBET YETKWW, TPaMOTHBIN, JOTWUYHBIA. OTBETHl MOJHBIC,
MOJKPETUICHBl TIPUMEpaMH, TI0Ka3aHbl TIyOoknMe 3HaHus Teopuu. Ilokazana
CIIOCOOHOCTh HCIOJb30BaTh TEOPETUUYECKUE 3HAHUSI MPU PEUICHUU MNPAKTUYECKHUX
3ajad4.

«HE 3a4YTEHO» — OTBETHI HAa BOMPOCHI HE MOJHBIC, UMEIOTCS IPyObIe OIIUOKH,
100 OTBET OTCYTCTBYeT. Ha MOmoIHUTENbHBIE BOIIPOCKI HET OTBETOB.

OCHOBHBIMH TEXHOJIOTHUSIMH OOCHKHN YpPOBHA @OpMHpOBaHI/IH KOMHGTGHHI/Iﬁ
SABJIAIOTCA:

— TopTtdonno— KOMIUIEKC HHAUBUAYATbHBIX YUEOHBIX JOCTUKEHUN, KOTOPBII
COJIEPKUT PE3yIbTAThl TECTUPOBAHMUSI, UCCIIEIOBATENBCKYIO PabOTy, OTYETHI IO
paboTam, pe3yJbTaThl PELICH3UPOBAaHUS U TECTUPOBAHUS paboT;

— Buympennss 0amnbHO-pEUTUHTOBAsE CUCTEMA OLIEHKU yCIIEBAEMOCTH.

PeliTMHrOBas cHCTEMa MCIOJB3YeTCs JJIS OLICHKH YPOBHS MOJATOTOBJICHHOCTH
oOyyJarommxcs.

O6mee komuyecTBO 6amwios: 100
YuursiBaercs:
Tekyiuii KOHTPOJIb — TTOCEIIEHUE JISKII U paboTa Ha HUX.

Pe3ynpTaThl TECTOB MO CHEIUAIM3AIMK OIEHUBAIOTCSA MO 9-TH OauibHOMN
cucteme (Kaxaplid U3 TECTOB); OIICHKH, TTOJIyY€HHBIC 32 BBIIIOJIHEHUE padoT; OayIbl 3a
TECTUPOBAHUE TIPOTPAMM.

Ucnpasnenune HEYIOBJIETBOPUTEIBHBIX OILICHOK u JIMKBU AU
3aJJ0JDKEHHOCTEW IO MPONYIIEHHBIM JIEKIIMOHHBIM 3aHATUSM HA WHIWBUIYaJbHBIX
KOHCYJIbTALMAX, JIMKBUJALMS 3aJ0JDKCHHOCTEW MPOIYIICHHBIX 3aHITUA 10
YBOXUTEIbHOW TpuurHe (Oosie3HM) B (popMe KOHCIEKTa B JICKIIMOHHOM TeTpaiw,
MOCEIIECHU JIOMOJIHUTEIIBHBIX 3aHSITHUM, Ipyrue dbopmbI YCTpAaHEHUS
3aJI0JDKEHHOCTEN.



JlaHHBIE KOHTPOJIBHO-OIIEHOYHBIE TEXHOJOTHHA 00ECTIeYrBaIOT (POPMUPOBAHUE
3HAHWI, YMEHUM ¥ HaBBIKOB B 00bEME M3YyYE€HHOI'0 Marepuajga U B COOTBETCTBUHU C
TpeOOBAHUSIMHU KOMIIETCHIIUMA, pealn3yeMbIX B paMKaX H3Y4Y€HUs TUCUUILIUHBI U
tpedboBanussMu OI'OC 1o HanpaBIEHUIO MTOATOTOBKH.



8. [lepeyeHb OCHOBHOW U TOTOJHUTEILHOM JIUTEPATYPbI
OcHoBHas JauTeparypa
XomeHko, U. B.

Jlorvka. Teopust U NpaKTKa apryMeHTaummn [DNeKTpoHHbIN pecypc] : yueb. ans By3os / U. B.
XoMeHkKo. - M. : OpaitT, 2011. - 3neKTpoH. AaH. (43,9M6). - 3arn. ¢ STUKETKN AMCKA. - + DNEKTPOH.
pecypc. - Foc. koHTpakT N2 3698 o1 22.12.10 (Jlok. ceTb YaAlY : Tonbko YteHue). Cpok AencTBus
KOHTpaKTa - Ao 22.12.2015. - PexxnM goctyna

: http://elibrary.udsu.ru/xmlui/handle/123456789/6177. - ISBN 978-5-9916-1151-0 (U3a-B0
IOpaiiT). - 978-5-9692-1115-5 (U], tOpaiT).

XomeHko, WU. B.
Jlorvka. Teopust 1 NpakTvKa apryMmeHTaumm : yyeb. ans sy3os / U. B. XomeHko. - Mocksa : HOpaiiT,

2010. - 314 c. ; 84x108/32. - (OcHOBbI Hayk). - Bubnuorp.: ¢. 305-314. - ISBN 978-5-9916-0237-2
(tOpanT). - 978-5-9692-0576-5 (U] HOpawT).

Ocwunos, I'. C.

MeTogabl uckyccrseHHoro uHTennekta / I. C. Ocunos. - M. : ®usmatnut, 2011. - 295 c. : vn., Tabn. ;
60x90/16. - bubnuoprp.: c. 288-295. - ISBN 978-5-9221-1323-6.

®uHH, B. K.

McKyCCTBEHHBIV MHTENEKT: METOA0NOIMS, MpUMeHeHns, dunocodust / B. K. ®uHH, Poc. akaa. Hayk,
Bcepoc. MH-T Hay4. u TexH. MHDOPM. ; Hayd. ped. M. A. MuxeeHkoBa. - M. : URSS, 2011. - 447 c. ;
60x90/16. - bubnuorp. B koHUe ., c. 378-380. - ISBN 978-5-396-00374-3.

Kupwnnos, B. U.

Jloruka : yueb. [ans topua. By3oB] / B. U. Kupunnos, A. A. CTapueHko. - 6-e u3ga., nepepab. u gon. -
M. : MpocnekT, 2011. - 233 c. : un. ; 60x90/16. - bubnuorp. : c. 228. - MNMpeaM. ykas. : c. 229-232. -
ISBN 978-5-392-01792-8.

Kucnos, A.T.

Jlorvka BbiCKa3blBaHWI: A3blK, anrebpa, ucuncnexus : yueb. nocobue anst bakanaepuaTa no cou.-
9KOH. M NyMaHWUT. HanpasnexusiM nogrotoskn / A. I'. Knucnos, I'. K. Onbxosukos, C. 0. Ykonos, M-Bo
obpazoBaHusl n Haykn PO, Ypan. deaep. yH-T uM. nepsoro lNMpe3mgeHTta Poccun b. H. EnbumHa. -
ExkaTepuHbypr : M3a-Bo Ypan. yH-Ta, 2012. - 112, [2] c. ; 60x84/16. - bubnuorp.: c. 114. - ISBN
978-5-7996-0773-9.

Kupunnos, B. U.

Jloruka : yueb. ans 6akanaepos / B. N. Kupunnos, A. A. CtapyeHko. - 6-e usg., nepepab. un gon. -


http://elibrary.udsu.ru/xmlui/handle/123456789/6177

Mockea : MNpocnekT, 2015. - 233 c. : un. ; 60x90/16. - bubnwmorp.: c. 228. - MNMpeaM. ykas.: c. 229-
232. - ISBN 978-5-392-18034-9.

Nyu, A. K.

MaTtemaTnyeckasl iorvka u Teopust anropntmos : y4eb. nocobue / A. K. I'yu. - Mocksa : JIEHAHZ,
2016. - 128 c. - ISBN 978-5-9710-2629-7.
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Hepnozmqecmle n3JaHusd

1. Kypnan «IIporpammupoBanue»

HNHTepHeT-pecypc MM CHUNINHBI

1. http://www.evernote.com/pub/udsu/acc

9. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH

«HHTepHET»
DJ1eKTPOHHO-0uOIHoTeuHbIe cucTeMbl (BC):

http://e.lanbook.com/

http://iprbookshop.ru/

10. MeToanueckne YKa3aHus Jist oﬁyqamumxm 0 OCBOCHHIO JUCIHUIIINHBI

Jlexuus siBisercs BakHeHIIed gopMoil opranuzanuu ydeOHOro mpouecca. OHa 3HaKOMUT ¢
HOBBIM YUYEOHBIM MaTepUaloM, DPAa3bACHAET Yy4eOHbIE SJIEMEHTBHI, TPYAHbIE A MOHUMAaHUS,
cUcTeMaTU3NpyeT Y4eOHBIH MaTepuall, OpUEHTHpPYeT B ydeOHOM mporuecce. [[iast Toro 4toObl
JeKus OblIa TMPOAYKTHBHOM, K HEH HaJ0 TOTOBUTHCA. [lOATOTOBKA K JIEKIMM 3aKIIOYAETCS B
CIIEYIOIIEM:

[] y3HaiiTe TeMy JeKIuH (TI0 TEeMaTHYECKOMY TIaHy, 110 HH(POPMAITUH JICKTOpa),

[] mpounTaiiTe ydeOHBI MaTepral 1Mo y4eOHUKY U YIeOHBIM TTOCOOHSIM,

[] ysicHUTE MECTO M3y4aeMoil TeMbI B CBOEH Mpo(ecCHOHATBHOM MOTOTOBKE,

[] BBIMUIIIATE OCHOBHBIE TEPMUHBI,

[ OTBETHTE HA KOHTPOJIBHBIC BOTIPOCHI ITO TEME JICKITUH,

[] ysicHUTe, Kakue y4eOHBIE DJIEMEHThI OCTAIMCH JIJISl BAaC HESICHBIMH,

[} 3anuIImTe BOMPOCHI, KOTOPHIE BB 33J]a/IUTE JIEKTOPY Ha JIEKIIUH.


http://e.lanbook.com/
http://iprbookshop.ru/

1. Usywas marepuan 1o y4eOHWUKY WJIM KOHCIEKTY JIEKIMH, CIeayeT NepeXOoauTh K
CICAYIOICMY BOIIPOCY TOJIBKO ITOCJIC IMPABUJIBHOIO MOHHUMAaHUA NPCABIAYIICTO, NPOJAC/IbIBasA Ha
Oymare Bce BBIYMCICHUS (B TOM 4YHCIE€ W T€, KOTOpbIE IO HMX HPOCTOTE€ MPOMYIICHHl B
MIEPBOUCTOYHUKE). [Tpu Hanuuum B y4eOHUKE MPONYCKOB «TPUBUAIBHBIX BBIYHUCICHHI» JBE
MPOIYILIEHHbIE TPUBUAIIBHOCTH MOT'YT B COBOKYITHOCTH 00pa30BaTh HEMPEOI0JIMMOE MPENSATCTBUE B
HU3YyUYCHUU MaTeMaTHYECKOU AJUCHUITIINHBI.

2. Ocoboe BHUMaHUE CIEIyeT OOpalaTh Ha ONpEEICHUE OCHOBHBIX NOHSTHH Kypca,
KOTOpBIE OTPaXXKalOT KOJIMYECTBEHHYIO CTOPOHY WJIM IPOCTPAHCTBEHHBIE CBOMCTBA pealIbHBIX
00BEKTOB U MPOLIECCOB M BO3HUKAIOT B pe3yjibTaTe aOCTPAKIMU U3 STUX CBOWCTB U IpoiieccoB. bes
3TOr0 HEBO3MOXKHO YCIIEIIHOE M3ydeHue Matematuku. Cienyer moapoOHO pa3OupaTh MPUMEPHI,
KOTOPELIC INOACHAOT TaKuC OIIpCACICHUA, n yMCTb CTPOUTH AHAJIOTUYHBIC  IIPHUMCPLI
CaMOCTOSITENILHO.

3. HeoOxomuMo moHUMAaTh, YTO KaXJdas TeopeMa COCTOMT W3 NPEANONIOKEHUH U
yTBepKIeHHs. Bce mpeanoiokeHus IOJDKHBI 00s3aTeNbHO HCIIONB30BAaThCA B JIOKA3aTEIbCTBE.
Hy»xHO no0MBaThCs TOYHOTO MPEICTABICHHS O TOM, B KAKOM MECTE JI0Ka3aTeJIbCTBA MCIIOJIb30BaHO
KaXKJ0€ TpeanoiokeHrne TeopeMbl. [1o1e3H0 cOCTaBIsATh CXEMBI JOKA3aTEIbCTB CIOKHBIX TEOPEM.
[IpaBwiibHOMY TOHMMAaHHMIO MHOTHX TEOpEM IOMOraeT paz0op NPHUMEpPOB MaTeMaTHYEeCKHX
O00BEKTOB, OONAAOIIMX M HE O0JANAIONIMX CBOWCTBAMH, YKa3aHHBIMHA B TIPEAIIOJIOKEHHSIX WU
YTBEPKIACHUAX TEOPEM.

4. Tlpu u3yyeHUH MarepHalla PeKOMEHIYeTCSl BBIMHCHIBATH OIpeAeneHUs, (pOopMyITHpOBKU
TeopeM, GOpMYIbI U YpaBHEHHs] HAa OTAEIbHBIC JHUCTHL. BBIBOIBI, TOMydyeHHBIE B BHIE (HOPMYIL,
PEKOMEHAYCTCA MOAYCPKUBATHL WA 06BOJII/ITI: paMKOﬁ, qTO0BI npru MNCPCUUTBIBAHUHW OHU

BBIACIAINCD W JIYULIC 3alIOMUHAJINCE.

11. O6pa3oBaresibHbIe TexHOJOrUN. UH(pOpManmoOHHbIE TEXHOJI0TUH

[Ipn mpoBeaeHUM 3aHATHH W OpPraHU3allMd CaMOCTOSATEIBLHOW pPabOTHI
WCTIONB3YIOTCA  TPAAUIIMOHHBIE  TEXHOJIOTUU COOONIAIOIIETO oOyueHwusl,
npenoaramnme nepeaadyy nahopmaiu B rOTOBOM BUjIe, popMUpoBaHUE YUEOHBIX
YMEHHUI 1o 00pasiy:

. JICKIVH,
. BbIJaua CaMOCTOSITENIbHOE BHIIIOJHEHHE PadoT.
Hcnonb3oBaHue TpaJuIIMOHHBIX TEXHOJIOTM obOecrnednBaeT (popMupoBaHue
0a30BbIX 3HAHUI, YMEHUI U HABBIKOB.

B mporecce n3ydeHus TEOPETHUECKUX Pa3/iesIoOB Kypca MCIOJIb3YIOTCS HOBBIC
oOpa3oBaTenbHbIE TEXHOJIOTHH O0yUCHHUS:



- HenmuTaninoHHbIe HEUTPOBBIE TEXHOJIOTHHU:
« METOJ MPOEKTOB (MUHU-TIPOEKTHI),
. Kelc-MeTOos.
- NmMuTanimonHble UTPOBBIE TEXHOJIOTUU — MeTof «JlebaTh»,
JIETIOBBIC UTPHI.
- NudopmanimoHHO-KOMMYHUKATUBHBIE TEXHOJIOTHH:
. VHTEpHET-TEeXHOJIOTUH;
. Texnomorus mpoOIEMHOT0 O0yUYCHUS;
. KomnbroTepHOE TECTUPOBAHUE;
«  MylbTUMEIUNHBIE TEXHOJIOTUH,
. TexHomorus AMCTAHIIMOHHOTO OOYYCHUSI.

UreHne BceX JIEKIMI MPOUCXOJUT C UCHOIb30BAHUEM TEXHOJOTUIN PEATbHON U
BUPTYQJILHOM AJIEKTPOHHOM MHTEPAKTUBHOW JOCKU. Bce 00pasbl 37€KTPOHHOM JTOCKH
COXpaHSIOTCS HAa HMHTEPHET-CTPAHMLEC Kypca, BKIIIOYAs OTBETHl HAa BO3HUKAIOIIKE
BOITPOCBL. Marepuaisl 3JEKTPOHHOW JOCKHU JOCTYIIHBI 3a BCE IMPOILUIbIE TOJbI YTCHHUS

Kypca.
[Ipu npoBeneHMH JAOOPATOPHBIX  3AHATUN  HCIIOJIB3YETCS  TEXHOJOTHS

JIMIYHOCTHO-OPUCHTHUPOBAHHOI'O O6Y‘I€HI/I}I.

JlaHHBIE TEXHOJIOTUU 00€CTICUNBAIOT OPTaHU3AIMOHHYIO KYJIBTYPY, POJIEBYIO U
(YHKIMOHAJIBHYI0 TOTOBHOCTh K YIPaBICHUYECKOW NESITENbHOCTH, CIOCOOHOCTHh K
pPacro3HaBaHUIO U TIOHUMAHUIO MPOOJIEM U TBOPUECKOMY MOUCKY UX PAIMOHAIBHOIO
pelIeHus, HAaBBIKU caMmo00pa3oBaHUs. CrocoOcTBYIOT  (pOpPMHUPOBAHUIO
KomneTeHuu, npeaycMoTpeHHbix PI'OC 1o HampaBieHUIO, COOTBETCTBYIOLIUX
COBPEMEHHBIM TPEOOBAHUSIM.

Hepeqeﬂb NMporpaMMHoOro o0ecrneYyeHusi: CHCTEMbI NporpaMMHupoBaHud Ha HA3bIKaX

HTMLY5, JavaScript.

12. MaTepuajibHO-TeXHHYEeCKOe o0ecreyeHne JUCIMILTHHbI

NmMmeroTcs B HATUYUH MYJIbTUMCIUA-TIPDOCKTOP, 9KpPpaH, MHTCPAKTHBHAA OOCKA,
KOMHBIOTCpHBIfI KJIaCC AJIA BBIIIOJTHCHU A pa60T I10 IMporpaMMHupOBaHHUIO.

13. Oco0eHHOCTH OpPraHU3aANUU 00Pa30BaATEJIbHOIO MpoLecca
MO JUCHHUIJIMHE (MOAYJII0) JAJIs HHBAJMI0B U JIUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 310POBbSA



Peanuzauuss NUCUMIUIMHBL [J JMI C OrPAHUYEHHBIMU BO3MOXHOCTSIMH
3JI0pPOBbSl OCYIIECTBIISIETCS C YYETOM OCOOEHHOCTEH MCUXO(PU3NYECKOTO Pa3BUTHUSA,
MH/IMBHU1yaJIbHBIX BO3MOXKHOCTEHN U COCTOSIHUS 3/I0POBBS TAKUX 00YUArOIIUXCS.

JIns  aganTanMu  OpOrpaMMbl  OCBOEHHUS  JHUCLHUILIMHBI  MCHOJIB3YIOTCS
CJIEYIOLUE METO/BL:

/Ul JUI C HAPYLWIEHUAMM ClIyXa HCHOJB3YIOTCA METOIbl BU3YyaJlU3alUU
uHpopManuu (IIpe3eHTallH, UCII0Ib30BaHUE KOMIIbIOTEpA JJIs Mepeaadn TEKCTOBOM
UH(pOpMaIMU, UHTEPAKTUBHAS J10CKa, yYacTHE Cyp10JIoTa U Jp.)

eIl JIMI[ C HapyLWIECHUSMM 3pEHUS MCIOJB3YIOTCS TaKUE METOMbl, Kak
yBEIIMYCHUE TeKcTa ¥ KapTuHKH (B mporpammax Windows), mporpammbl-
CUHTE3aTOpbl peud, B TOM uucie B OBC, 3ByKO3alMCHIBAIOIIHME YCTPOMCTBA
(muKTO(MOHBI), KOMIBIOTEPHI C COOTBETCTBYIOIIMM MPOrPaMMHO-aNMapaTHBIM
o0ecrieueHreM U OPTATUBHBIE KOMIIbIOTEPU3UPOBAHHBIE YCTPONUCTBA.

JIj11 MaJloMOOUMIIBHBIX TPYIIN HACETICHUSI UMEETCSI HEOOXOAMMOE MaTepHalIbHO-
TeXHUUYECKoe obecrnieyeHrne (MaHaychl, OOOpYIOBaHHBIE CaHUTAPHBIE KOMHATHI,
KHOIIKM BBbI30Ba IE€pCOHAaia, OOOpYJOBaHHBIE ayJIUTOPUU JJs JIEKIUOHHBIX U
MPAaKTUYECKUX 3aHATUM), BO3MOXKHO NPUMEHEHUE ACCHUCTHUBHBIX TEXHOJOTUUA H
CPEICTB.

®opma npoBEACHUS TEKYIIEW U IMIPOMEKYTOUYHOM aTTECTALMU ISl HUHBAJIUJIOB
U JIMI C OTPAaHUYEHHBIMM BO3MOKHOCTSIMH 3JI0POBbSl YCTAHABIIMBAECTCS C Y4ETOM
MHAUBUAYAIbHBIX MCUXO(U3UUECKUX 0COOEHHOCTEN (YCTHO, MMCBMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIIbIOTEpE, B (hOpME TECTUPOBAHUS U T.II.), IPU HEOOXOJIUMOCTU
BBIJICJISIETCSL  JONIOJIHUTENIBHOE BpeMs HAa MOATOTOBKY M IPEIOCTaBISIOTCS
HE00XOAMMbIE TEXHUUYECKUE CPE/ICTBA.



