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1. Ileain ocBOEHMSI AMCIATIIIMHBI

Henp nucuumiuubl «lIpakTukyM 1O CHOPTUBHOMY MPOrPaMMHPOBAHUIO» COCTOUT B
W3y4EHUU OCHOB CIIOPTHBHOTO IPOTPAMMHUPOBAHUSA, pa3zd0p apXUTEKTYpPhl BBIYUCIUTEIBHBIX
CHUCTEM.

2. Mecro nucuumiiuabl B cTpykrype OIl 6akanaBpuara

Huctunnuna «l[IpakTukyM 0O CHOPTUBHOMY MPOTPaMMHUPOBAHUIO
BapuatuBHOU yacTu OIl GakanaBpuara.

Jlis  ocBOEHUSI JTaHHOW JUCIMIUIMHOW CTYAEHTHI JOJDKHBI 00JIafaTh 3HAHUSAMU TI0
MaTeMaTuke M MH(POpMaTUKe, B T.4.. OCHOBBI MporpamMmupoBaHus Ha s3bikax C w/mmmu CH++,
QITOPUTMOB H CTPYKTYp JAHHBIX, anredpe, reoMerpud, AUQQGEpeHIUaTbHBIM ypaBHEHUSIMU,
YpPaBHEHHUSM B YAaCTHBIX TPOU3BOAHBIX W UHCICHHBIM METOJaM; a TakKe IMPOSBIATDH
HAaCTONYMBOCTD, 11EJICYCTPEMIIEHHOCTh U UHUIIMATUBY B MIPOLIECCe O0yUCHUS.

OTHOCHUTCA K

3. [Inanupyemsble pe3yJbTaTbl O00y4YeHHsl 10 [JMCHHUILUIMHE, COOTHECEHHbIE ¢
IUIAaHNPYeMbIMH pe3yabTaTamu ocBoeHusi OIl 0akanaBpuara

IIponiecc u3yyeHus AUCUUILIMHBI HAIPaBjieH Ha (OPMUPOBAHUE CIEAYIOLIMX 3JIEMEHTOB
komnereHuit B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus ciaenyrolmux 3HAHWUMH,

YMeHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH:

DopMyTHPOBKA
KOMIIETEeHIIHHU

IIepeyenb nIaHMpyeMbIX

Kox xomnerennuu
pe3yJabTaToB 00y4eHHs

Ob6menpodeccnoHabHbIe KOMIIETEHIIUN

AJITOPUTMOB, MO/JIEJICH
JTAHHBIX B
npodeccroHanbHOI 00nacTi

MaTeMaTHYECKUX MOJEIEH Ha
0ase SI3LIKOB U ITAKETOB
MPUKJIAIHBIX TPOTPaMM
MOJICTTUPOBAHUS

3HaTh:
— 00J1aCTH TPUMEHUMOCTH
CIIOPTUBHOTO
IIK — 2.3 Ymeer IIPOrpaMMHUPOBAHUS;
1K — 2 CniocobeH k pas3pabaTbIBaTh U YMers:
pa3paboTKe U MPUMEHEHUIO | PEaJIn30BbIBATh AIITOPUTMBl | — HHTEPIIPETUPOBATh

pe3yJIbTaThI MOJYYEHHBIX
BBIUMCIICHHI,
BrnaneTs HaBBIKaMu:

— 00pabOTKM  MOJIyUYEHHBIX
BBIUUCIICHUH IS
(dbopMupoBaHUs

COOTBCTCTBYIOIIIMX BHIBOOOB




4. O0beM, CTPYKTYpPA M COJePrKAHUE TUCHUILINHBI
OO01mmas TpyI0eMKOCTh JUCHIHUIUINHBI cocTaBiser 1 3a4. en., 36 akaj. yac.
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Bujbl yueOHbIX 3aHATHI, KOHTPOJIA
2 | BKJIIOYas CaMOCTOATEIbHYIO yCIIeBAeMOCTH
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1. |Konreitnepst STL 7 2 1
2. |PexypcuBHbIii nepedop 7 2
3. |burtoBsie onepamuu 7 2
Mero «pazmensai u
4, A P 7 2 1
BJIACTBYI»
5. |Anroput™msl Teopuu uncen| 7 2 1
6. |/[epeBo oTpeskoB 7 1 1
7 JnHamuyeckoe 7 1 1
" |mporpaMMHpOBaHHE
8. |OTpe3ku Ha npsAMOii 7 1
9 |AnropuTM™Mbl Ha CTpOKax 7 1
10 |Urpst 7 1
Cucrema
11 |[Henepecekaromuxcs 7 1 1
MHO>KECTB
12 |[IexapTOBO AEpEBO 7 2 4,7
3auer
Bcero 3a 7 cemecTp 18 | 2 15,7 |3auer
Bcero 18 | 2 15,7




Coaep:xaHue pa3aesoB IMCHUIIIHHBI:

1. OcnoBuble koHuTeliHepsl STL: stack, queue, deque, map, set, unordered map, unordered_set.

2. [Tepebop KOMOMHATOPHBIX OOBEKTOB: MEPECTAHOBOK, Pa3MEIICHH, COYeTaHUH, pa3OUCHHUH,
NPaBUIBHBIX CKOOOYHBIX MOCIIEIOBATEIBHOCTEH. 3a1a4a O pacCTaHOBKE (ep3eii Ha IIaXMaTHOM
JIOCKE.

3. OcHoBablie 6uToBbie onepanuu: NOT, OR, AND, XOR. CpoiicTBa OUTOBBIX OIEpaIui.
[TpumeHneHne OUTOBBIX Omepaiuil B 3a1adax nepedopa.

4. Meron «pa3zaensi u BiactByi». CopTupoBKa ciivsiHueM U e€ npuMeneHus. [louck npyx
OJIMKaNIIKUX TOYEK Ha MJIOCKOCTH.

5. OCHOBHBIE AITOPUTMBI TEOPUH YUCEI: TOMCK HAHOONIBIIEro O0IIero NeIUTENs U
HAaMMEHBIIIETO OOIIET0 KPaTHOTO ABYX YHCEI alropuTMoM EBKIIHA, pacIMpEeHHBIN alrOpuT™M
EBknupa, pemenue nuodaHTOBa YpaBHEHUS C IBYMS HEU3BECTHBIMU, IIOMCK OOPATHOTO
9JIEMEHTA B KOJIBIIE 110 MOAYJIIO U €T0 MPUMEHEHHs, OMHApPHOE BO3BEJICHHUE B CTENICHbB, (DYHKIIHS
Diinepa u e€ npuMeHeHHs: TeopeMa Diinepa u manas Teopema depma, kuTaiickas Teopema 00
ocTaTkax, anroput™ ['apuepa.

6. [Ipencrasnenue nepeBa oTpe3koB. ba3zoBbie onepaim: HaX0XAeHHE CYMMbI, MUHUMYMa,
makcumyma, HOJI, nsmenenue B Touke. MiamMeHenne Ha oTpeske.

7. OCHOBBI AMHAMHYECKOTO MporpaMMupoBanusi. CTaHJapTHBIE 3a/1a4l: TOMCK HaWIMHHEUIIICH
BO3pAaCTAIOIIEH MOANOCIEI0BATEIbHOCTH, TOUCK HaUITTHHHEHTIIEH o01eit
MOJIMIOCIIEIOBATEILHOCTH, 3a7jaua 00 ONTUMAaIbHON TPACKTOPHH. 3a/1aya O PIOK3aKe U e
Bapualuu. JluHaMudeckoe mporpaMMUpPOBaHKE Ha MO0Tpe3Kax. JuHamudeckoe
MpOrpaMMHUpPOBaHUE Ha MOJIMHOXKECTBAX U JMHAMUYECKOE MPOTPaMMHUPOBAHHE CYMM Ha
MMOJAMHOKECTBAX.

8. IIpencraBieHre JaHHBIX KaK OTPE3KOB, PACIONIOKEHHBIX Ha MPsAMOil. 3aaada o BEIOOpE
3asBOK. 3a/1aua 0 HaXOXJACHUH JUIMHBI OOBEAMHEHUS OTPE3KOB Ha MpsiMO. MeTon
CKaHUPYIOLIEH MPSMOM.

9. XemupoBanue B 3a1a4ax Ha cTpoku. [Ipepukc-pynkuus, anroputm Knyra-Moppuca-Ilparra,
Z-pyHKIMSL.

10. Meroa BeIUTpBIIHBIX To3uLMH. [IpencraBienue urpel kak rpada. Metos peTpocreKTHBHOTO
aHanausa.

11. Cucrema HenepeceKarImMuXcsi MHOXKECTB, pealin3alus U npuMeHeHus. AnroputM Kpackana
MOMCKa MUHUMAJIbHOTO OCTOBHOTO JIEPEBA.

12. /IekapTOBO I€pEBO MO SIBHOMY KJIIOUY. /[eKapTOBO IepeBO MO HEIBHOMY KIIIOYY.

5. O0pa3oBaTejibHBIC TEXHOJIOTHH, HCIIOJIb3yeMble NPH OCYIeCTBJICHUH 00pPa30BaTe1bHOI0
npouecca no AUCHHUILINHE

BBoaHas Jieknusi — 1a€T NEPBOE LEJIOCTHOE NPEIACTABICHHE O JUCLHUIUIMHE U
OpUEHTHUPYET CTYACHTa B CHUCTEME H3yueHHUs NaHHOW AUCHMILIUHBL. CTYAEHTHI 3HAKOMSTCS C
Ha3HAuYEHUEM W 33/1a4aMU Kypca, €ro pojbl0 M MECTOM B CHUCTeME y4YeOHBIX IUCIHIUIMH U B
CHUCTEME IMOATOTOBKH B 1enoM. JlaeTcs KpaTkuili 0030p Kypca, MCTOpUS Pa3BUTUS HAYKH U
NPaKTUKH, TOCTHXKEHUS B 3TOH cdepe, NMeHa U3BECTHBIX YUYEHBIX, U3JIaraloTcsl MEepCIeKTUBHBIE
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HampaBjieHUs ucciaenoBanuii. Ha 3Toi  JeKIuMM  BBICKA3bIBAIOTCS  METOJMYECKHE U
OpTraHU3aIMOHHBIE 0COOEHHOCTH pa0OTHI B paMKaXxX JaHHOW JAUCIUIUIMHEI, a TAKXKE JACTCS aHAIH3
PEKOMEHTyeMOM Y4eOHO-METOAMYECKOM JIUTEPATYPHI.

AxageMmuyeckas JeKIUs (WU JEKIUs 00IIEro Kypca) — mocjieJoBaTeIbHOE U3JI0KEHUE
MaTepuasa, OCyIIeCTBIIeMOe IPEUMYIIIECTBEHHO B BHJIC MOHOJIOTA IpemnoaaBaTes. TpedoBaHus
K aKaJIeMUYECKOU JIGKIIMH: COBPEMEHHBIN HAyYHBIH YPOBEHb M HACHIIIICHHAS HHPOPMATHBHOCTD,
yOenuTenbHas apryMeHTaIds, TOCTYITHAS ¥ TOHSATHAS pe4b, YETKask CTPYKTYpa U JIOTHKA, HATMYHE
SPKUX MIPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

IIpakTHYecKkoe 3aHSITHE — 3aHATHE, MOCBAINICHHOE OCBOCHHUIO KOHKPETHBIX YMEHUU M
HABBIKOB U 3aKPEIJICHUIO MOJYYSHHBIX Ha JICKIUU 3HAHUH.

6. Ilepeyenb UHGOPMAMOHHBIX TEXHOJOTH, UCIOJIb3yeMbIX NMPH OCYLIECTBJICHUU
00pa30oBaTeJIbHOI0 TMpoLecca MO JUCHHUIJIMHE, BKJIKYAas NepeYyeHb JUIEH3HOHHOI0
NpOrpaMMHOr0 ofecrnedeHusi W HH(POPMAIMUOHHBIX CHPABOYHBIX cHCTeM (TpH
HEe00XO0UMOCTH)

B niporiecce ocymecTBieHus: 00pa3oBaTEIbHOTO MPOIECCa UCTIONB3YIOTCS:

— i GOPMHUPOBAHUS TEKCTOB MAaTEPHUAJIOB JIJIsl IPOMEKYTOYHON U TEKYIIEH aTTeCTAIlHH
— nporpammsl Microsoft Office, usgarensckas cuctema LaTeX;

— s moWcka ydeOHOH nmreparypel OuOmmortexku Spl'Y — ABTOMaTH3MpOBaHHAS
oubnuoreuynas undopmanronnas cucrema "bBYKU-NEXT" (ABUC "byku-Next").

7. IlepeyeHb OCHOBHOW M [JONOJHHMTEJbHOW Y4eOHOH JIMTEpPaTypbl, pecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHONH ceTH  «MHTepHeT», HEO0XOAMMBIX JUIA
OCBOCHMS IMCIUIIIHHBI

a) OCHOBHAS:

T. Kopmen, Y. Jleitzepcon, P. Pusect, K. lllTaiin. ATTOpUTMBL: TOCTPOCHHUE U aHAIIN3: TIEP.

c aura. / T. Kopmen, Y. Jleitzepcon, P. Pusect, K. Illraiin - 3-e u3a. - M.; CIIG.:

Huanextuka, 2020. - 1323 c.: w1

MIunar I'. C ++: pykoBojacto miia HaunHatomwXx. / . [lunar - 2-e uzg. - M.: BunbsMmc,
2005. - 664 c.
0) JOTIOJIHUTEIbHAS:

B) pecypchl cetu «HTepHeT»
Menbmukos @. B. OnuMrinaasbie 3a1a4n 1mo nporpamMmupoBanmio. / ®@. B. MeHbIITUKOB

— CI16.: ITutep, 2006. — 315 c.: ui.

[Hens A. IIporpammupoBanue: TeopeMsl u 3agaun. / A. lllenp. — 2-e uza., ucnp. u J0m. —
M.: MIIHMO, 2004. — 296 c.: ui.

http://e-maxx.ru/algo/ — cOOpPHUK aITOPUTMOB C MPUBEAEHHBIMH PEATU3AIMSIMU.

http://neerc.ifmo.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%8
0%D0%B8%D1%82%D0%BC%D1%8B_%D0%B8 %D1%81%D1%82%D1%80%D1%
83%D0%BA%D1%82%D1%83%D1%80%D1%8B_%D0%B4%D0%B0%D0%BD%DO0
%BD%D1%8B%D1%85 — marepuansl Kypca «AJITOPUTMBI W CTPYKTYpbl JTaHHBIX»
Yuusepcurera U'TMO.

8. MartepuanbHo-TexHuueckasi 0a3a, HeoOXoaumass UIA  OCyLIeCTBJICHUS
00pa3oBaTeIbHOI0 Mpouecca Mo JMCHUIINHE
MarepuanbHo-TeXHUYECKas 0aza, HeoOXoauMast I OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
nmponecca nmo JUCHUIIMHE BKIIFOYACT B CBOM COCTaB CIICHUAJIBbHBIC ITIOMCIICHUA
— y4eOHbIe ayJUTOPUH JJIS IPOBEICHUS 3aHATHH JEKIIMOHHOTO THIIA;
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http://neerc.ifmo.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D1%8B_%D0%B8_%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://neerc.ifmo.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D1%8B_%D0%B8_%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

— y4eOHbIe ayJJUTOPUU JJIS IPOBEJCHUS MPAKTUUECKUX 3aHIATUH (CEMHHAPOB);

— y4eOHble ayJUTOPUU JJIs IPOBEJCHUS IPYIIIOBbIX U MHIUBUAYAIbHBIX KOHCYJIbTALMII;

— y4eOHble ayaUTOPUM JJIs TPOBEJIEHHMS TEKYIIEro KOHTPOIsSI M IPOMEXYTOUHOU
aTTecTaluu;

— TIOMEIMICHUS JJIS1 CAMOCTOSITETILHON pabOTHI;

— TIOMEMICHUS I XpaHEHHs U POPHIAKTUIECKOTO O0CITYKUBAHHS TEXHUUYECKUX CPEICTB
oOy4eHwUs.

CrnenanbHble TOMEIIEHHUSI YKOMIUIEKTOBAHBI CPEACTBAMU OOYYCHHS, CIYKAIIUMHU IS
npecTaBieHus yueOHoM nHpopManuu O0JIBIION ayIMTOPHH.

[Tomemenuss 111 caMOCTOSTENBHON pabOThl O0YYaroIMXCsl OCHAILEHBI KOMIIBIOTEPHOMN
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHMs K ceTh «MHTepHeT» M obecreyeHuem aocTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO CPEly OpraHU3alllu.

Yucno nocagoyHbIX MECT B JICKIIMOHHON ayAuTOpUU Oojblle MO0 paBHO CHUCOYHOMY
COCTaBY I10TOKA, a B ayIUTOPUH JIJISl IPAKTUYECKUX 3aHATUHN (CEMUHAPOB) — CIIMCOYHOMY COCTaBY
IpyMIibl 00yYarOMIUXCS.

ABTOp(BI) :

JlotieHT Kadeapsl JUCKPETHOTO aHAH3a, J.A. llloBrenos



IMpuaoxenne Nel k padoyeil mporpamMMe Qv CIMILTHHBI
«CnopTuBHOE NPOrPaMMHPOBAHME»
DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TeKYIeld U MPOMeKYTOYHOI aTTeCTALMHU CTYIeHTOB
10 JMCIHUINIHHE

1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MAaTepPHaJIbl, HeOOX0AMMBbIE 1JI51 OLlEHKHU
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YHOIIHMX ITANbI
¢dopMupoBaHus KOMIIETEHUIM I

1.1. KoHTpoJibHbIE 321aHUS U HHbIe MaTEePHUAJIbI, HCII0JIb3yeMble B Mpolecce TeKylei
arrecTaunu

Kontponbnas padora Ne 1

3amaua Ne 1

[Ipu perucrparuu Ha opTajie HHTEPHET-OJIUMITHAIBI BCE YIACTHUKU 3aNOJTHAIOT
pPErucTpalMoHHyI0 (GopMy, TJie OHU yKa3bIBAIOT Ha3BaHUE IIKOJIBI, B KOTOPOIl OHU y4arcs.
Pa3nble yyaCTHUKH MOTYT MO-pa3HOMY IMHUCATh HA3BAHUE IIKOJIbI, HapuMep, «DPU3UKO-
MareMarnyeckas mkosa Nel8», « ®MIL Nel8». OpranuzaTropam oIMMIUaAbI IPEAOCTABICHA
nH(opMaIrs 0 Ha3BaHUX IIKOJI, KOTOPHIE HATMCAIN PErUCTPUPYEMbIE YHACTHUKUA OJTMMITHAIBI.
TouyHO KU3BECTHO, UTO HU(PHI B HA3BAaHUH LIKOJIBI BCTPEYAIOTCS TOJIBKO B HOMEPE HIKOJIBI,

a YKCJIO B 3aMMCH Ha3BAHMSI IIKOJIBI BCTPEUAETCS POBHO OJIMH Pa3 U OHO OJHO3HAYHO
ompezenseT HoMep MKOJIbl. HoMep MIKOIbI SBIASETCS MOJI0KUTEIBHBIM LETbIM YHCIIOM U HE
MOKET HaUMHATHCS ¢ Hyss. TpeOyeTcst HanmucaTh porpamMmmy Jijisi cailTa MHTEPHET-OJIUMITAA/BI,
KOTOpasi IOMOKET OpraHN3aTopaM OJUMIIHA/IbI MTOTYYHUTh CIAEAYIONIYI0 HH(OpPMAIIHIO:
KOJIMYECTBO LIKOJI U HOMEpa IIKOJ, U3 KOTOPBIX 3apEruCTpUPOBAIOCH HE OoJiee

MATH YYaCTHUKOB.

3agaya Ne 2

Apudmernueckast mporpeccus — 3TO Takas HemycTas Mocae0BaTeIbHOCTh YHCET, B KOTOPOI
pasHHIa MEXY JIIOOBIMHU ABYMS ITOCII€I0BAaTEIbHBIMU YJIEHAMHU paBHA KOHCTaHTE, Ha3bIBAEMOMN
pasHocThio iporpeccun. Hanmpumep, nocnenoBatenbHocTh 3, 7, 11, 15 — apudmerndeckas
nporpeccusi. M3 onpeneneHus cieayeT, 4To Jto0ble MOCIe0BaTeIbHOCTU AMUHbI 1 wim 2 —
apudmernueckue, a JyiMHb 0 — He apudmMerndeckue. 3ajaHa

MOCJIEI0BATEIbHOCTD PA3IMYHBIX 1eNbIX yucen a 1 ,a2,...,an . Tpebyercs pa30ouUTh ee Ha /iBe
apu@mMeTHyecKrue IpOrpecCuy UilM ONPeAEInTh, YTO 3TO HEBO3MOXKHO caenarth. [Ipu pazouenun
KaX/IbIi{ WIeH 3a/laHHON MOCIIEJ0BATEIbHOCTH JI0JIKEH OBITh OTHECEH B OHY U3 IBYX
MIPOrPECCHUi, MPU 3TOM OTHOCUTEIbHBIN MOPSAIOK YUCEN OCTaeTCsl HEeM3MeHHbIM. Pa3Ouenne —
3TO OOpaTHas onepanus K CIUSIHUIO TIOCIEe0BATEIbHOCTEH.

3amaua Ne 3

JxeHTH3 HEaBHO y3HAII, YTO Takoe unciaa GuboHnayun, v ceiyac OH 3aHUMACTCS N3yYeHUEM
aJrOPUTMOB ISl X MOKUCKA. BCKOpe eMy cTano CKy4yHO YMTaTh PO HUX, U OH IPUIyMall HOBBII
THI YKHCEJ, KOTOPbIM OH Ha3Bal yuciaaMu XORuHayun. OH onpeaenit uxX Caeayromum
obpazom:

0 f(0)=a;

O f(1)=b;

O f(n)=f(n—1)PDf(n—2) npu n&gt;1, rne P obGo3Hauaer
omepaluio modutToBoro uckiovaromniero NIJIN.

Bam nanel Tpu nensix uucna a, b u n, Haitnure f(n).

BaMm HyxHO pernth T HE3aBUCHMBIX TECTOBBIX TPHUMEPORB.
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3agaua Ne 4
Jana tabmuia nepecranoBku P. Iloctpouts mo Helt mocnenoBatenbHOCTs T=(t 1 ,t2,...,tn ), B
KOTOpPOH t 1 paBHO YMCIY JIEMEHTOB TepecTaHOBKHU P, cTosmux B P neBee uncna i 1 OOJIbIIHNX 1.

KonTpoasnas padora Ne 2

3amaga Ne 1

[{enoe uncio X Ha3bIBaeTCs CBOOOAHBIM OT KBaJpaTOB, €CIIM HET TAKOTO

nesoro uyncna y&gt;1, 4Tto X 1eauTcs Hay 2 , TO €CTh X=Y 2 Z JIJI1 HEKOTOPOTO 1IEeJIOTO Z.
Janbl uncna | u r. TpeOyeTrcs HalWTH YUCIIO TIap MENbIX yncen (a,b), Takux

yro I<a&lt;b<r, u yucna a, b, a Takke ux npousBecHUE ab CBOOOTHBI OT KBAIPATOB.
3amaua Ne 2

B aT0i1 3a1a4e BaM HY)XKHO BBIBOJIUTh, HA KAKUE TIOJOTPE3KH MBI pa300beM

oTpe3ok (1, r) ecu OH IPUXOIUT B 3aMPOC JA€PEBA OTPE3KOB, TOCTPOCHHOTO IS
MaccuBa pazMepa n.

JlepeBo OTpe3KOB B IaHHOM 3ajlaue CTPOUTCA JIJIsi MaccuBa [ 1, n]

crenyromuM 00pa3om: oTpe3ok (1, r] pazousaercs Ha [1, m] u [m+1, r], Tie
m=(l+r)/2. CHauana o6pabaTpiBaeTCs JEBBIH MOJIOTPE30K, 3aTEM IPABBIH.

3anaua Ne 3

[lepen kieTuaTOl MOJOCKOM IJIMHBI N CUAUT Ky3Heuuk. Kaxxaas kierka

SIBIISICTCS JIMOO 3aHATOM, MO0 cBOOOAHON. Ky3Heunk ymeeT npeirath Ha 1, 2, ..., k
KJIeTOK Brepes. HaliiuTe KOIM4ecTBO pa3iuyHbIX MyTei, KOTOPBIMU OH MOXKET
n00paThCst 10 MOCIICTHEH KIICTKH, HE 3aX0/Is B 3aHSTHIC.

3agaua Ne 4

Ha uncnosoit npsamoit okpacuin N oTpe3koB. M3BeCTHBI KOOPANHATEI

JIEBOTO U MPaBOro KOHLOB Kaxaoro orpe3ka (L 1 u R 1). Halitu nnuny okpameHHoM
YaCTH YUCIOBOU NPSAMOMN.

KonTponbnas padota Ne 3

3amaga Ne 1

Bama 3agaua — HaliTu ATMHY HauOOJIBIIErO MPePUKCa CTPOKH,

ABIIAOILErOCs NAIMHIPOMOM.

3amgauga Ne 2

AmnTOH 1 [lamma Ha nepeMeHax JII00T UrpaTh B pa3inuHble UTPBI HA

kietdaroit Oymare. K 11 knaccy oHu ycnenu mourpaTh BO BCE UTPbI TAKOT'O TUIA U
MONPOCHUIIM TIporpammucTa BoBy npuiymars UM HOBYIO Urpy. BoBa npennoxunn
UM UTPY O] KOAOBBIM Ha3BaHueM &quot; Touka&quot; co clieyomuMy IpaBuiIaMu:
1 Ha kneTuaToit Oymare pucyetcst cucteMa KoopauHat. B mosunuto (X, y)
CTaBUTCS TOYKA.

(1 XoaoM sBIIsSIETCS epeMelieHne TOUKH Ha OJJUH U3 3apaHee BhIOPaHHBIX
BEKTOPOB. Taxke KakJblii UTPOK MOKET OJIMH pa3 3a UTPY CUMMETPHUYHO
0TOOpa3UTh TOYKY OTHOCHTEIBHO MPSMOH Y = X.

[ AnToH n Jlama xoast o ouepeau. [lepBeiM X0quT AHTOH.

() IIpourpbIBaeT TOT, OCIIE YbETO X0/1a PACCTOSIHUE OT TOYKHU A0 Hadajia
KOOpJMHAT IpeBbIaeT d.

[Tomorute UM OIpeaenuTh MOOETUTES.

3amaua Ne 3

VY Bac ecTh n BepIIMH U CIUCOK u3 m pedep. HazoBeM npedukcom crrcka

ero niepsbie k anemenToB. Haitnute Hanboapmmii(mo mymmHe) npeduKe CrucKa
pebep, KoTophlit 00pasyer Jiec(eciu B3sTh B rpad TOIBKO 3TH pedpa).

3amaua Ne 4

EcTp MaccuB pazmepa n u3 OnapHoO pa3iIudHbIX 3JIEMEHTOB. HyxHO

HOCTPOMTH SIBHOE JIEKApTOBO JIEPEBO, ITOCIIE YETr0 BBIBECTH €ro B (hopmare



(X, y,1,r)roe | u r 3TO X JIEBOTO W MpaBoro chiHa. J[epeBo AOMKHO OBITh Ky4el 1Mo
y 1 OMHApHBIM JIepeBOM IMOMCKa 1o X. [ myOuHa nepeBa nomkHa ObITh He Ooree 50.

Cnucok BOIpocoB K 3a4€Ty

1. OcuoBnble koHTeliHepsl STL: stack, queue, deque.

2. OcuoBnble kKoHTeHEepHI STL: map, set, unordered map,

unordered_set.

3. IlepeGop KOMOMHATOPHBIX OOBEKTOB: IEPECTAHOBOK, Pa3MEIICHHUIA,
COYETaHUM.

4. ITepebop KOMOMHATOPHBIX OOBEKTOB: pPa30MECHMIA, TPABMIILHBIX

CKOOOYHBIX MOCJIEI0OBATEIbHOCTEH.

5. 3amava o paccTaHOBKe (ep3eil Ha IIaxMaTHOU JOCKE.

6. OcunoBHnble ouToBbie oniepanuu: NOT, OR, AND, XOR. CpoticTBa
OuToBBIX onepanuii. [[puMeHeHne OUTOBBIX Onepaluii B 3aadax nepedopa.
7. Meroa «paznensii u BiactByil». COpTUPOBKA CIUSHUEM U €€

MPUMCHCHHS.

8. Ilouck aByX ONMMXKANIIUX TOYEK HA MIOCKOCTH.

9. OCHOBHBIE AITOPUTMBI TEOPUH YHCEIT: TTOMCK HAUOOJIBIIIET0 00IIETro
JEUTENS U HAMMEHBIIEero 00I1ero KpaTHOro JBYX 4ucen anroputMoM EBkiunia,
pacmmpeHHbId aroput™ EBkinaa, pemenne muodanToBa ypaBHEHUS C IBYMS
HEU3BECTHBIMH, ITOMCK OOPATHOTO 3JIEMEHTA B KOJIBIIE 10 MOJIYJIIO.

10. bunapuoe Bo3Benenue B crenenb. Oynkmus Dinepa. Teopema

Oitnepa. Manas treopema ®epma,

11. Kuraiickas Teopema 00 ocTaTkax.

12. AnroputmMm I"apHepa.

13. Ilpencrapienne nepeBa OTPE3KOB B MaMsITH KOMbloTepa. ba3oBbie
oTiepaIuu: HaXoXKJIeHUEe CyMMbI, MUHUMYMa, Mmakcumyma, HOJI, nusmenenue B
TOYKE.

14. JlepeBo oTpe3KoB. 3anpoc U3MEHEHHS HAa OTPE3KE.

15. OcHOBBI TUHAMHYECKOTO TporpaMMupoBanus. CTaHIapTHBIC 3a/1a4u:
MOMCK HauTMHHENIIEH BO3pacTatolei MOANOCIe10BATEIbHOCTH, TOUCK

HaWJUTMHHeHIelH o01ei moanociae10BaTenbHOCTH, 331a4a 00 ONTUMaIbHON
TPaeKTOPHH.

16. 3amaua o prok3ake u e€ BapHaliu.

17. lnHamu4eckoe nporpaMMHPOBAHKE HA NMOAOTpe3Kax. JuHaMuaeckoe
IIPOrPaMMHUPOBAHNE HA TIOJMHOKECTBAX.

18. JluHamuyeckoe NporpaMMHPOBAHNE CYMM Ha MTOJMHOKECTBAX.

19. IlpencraBieHne JaHHBIX KaK OTPE3KOB, PACIOJI0KEHHBIX Ha MPSAMOI.
3amaya o BRIOOpE 3asBOK. 3a7a4a 0 HAXOXKJICHUH JJIMHBI 00 TUHEHUS OTPE3KOB
Ha IIpsAMOM. MeToJ| CKaHUPYIOLIEH IPSIMOM.

20. XemupoBaHHe B 3aJja4ax HAa CTPOKHU.

21. llpeduxc-dpynkuus, anroput™m Knyra-Moppuca-Ilparra, z-pyHkius.
22. MeTo1 BBIMTPBIITHBIX MTO3UIHAMN.

23. IIpencraBnenue urpsl Kak rpaga. MeToa peTpoCcleKTUBHOTO aHaTN3a.
24. Cuctema HenepeceKaronXCcsl MHOKECTB. DBPUCTHKA CHKATHS ITYTH.
OBpHUCTHKA 00BEIMHEHUS IO PAHTY. DBPUCTHKA pa3Mepa MOIePEBbEB.

25. Anroputm Kpackana norcka MUHHMaJIbHOTO OCTOBHOTO JI€pEBa.

26. JlekapTOBO JAEPEBO MO SBHOMY KIIIOUY.

27. JlekapTOoBO IE€pEBO MO HESIBHOMY KIIIOUY.



Kpurepun oueHuBanust

ITokaszarenu Kpurepuu 4-GanbHas IIKaIa
(YpOBEHB OCBOCHHS)

OIIK-1 CTyneHTOM J1laH TOJHBIM, B JIOTUYECKOM OTanyHO
3HATD: IOCJIICJOBATCIIbHOCTH pasBepHyTHﬁ OTBECT (HOBI:IH.ICHHBIﬁ
— MOCTAHOBKH 337124 Ha TIOCTaBJICHHBIM  BOIIPOC, TJ€ OH YPOBEHB)
JIUHEHHON anreOpsl U NPOACMOHCTPHUPOBAl 3HAHHMA IpEeaIMETa B
AHAJIMTUYECKON MOJTHOM 00BbeMe Y4YeOHOW MpOrpamMMBbl,
FCOMETpHH, JOCTaTOYHO r1yooKo OCMBICIIUBAET
— OCHOBHBIC IIOHATHA U | qyCIIUITITUHY, CaMOCTOSTENBHO, u
(bopmyHpoBKH TEOPEM | eyennpiBatome OTBEYaET Ha
TUHEHHOH anreOphl u

9 JOTIOJIHUTEIbHBIE ~ BONPOCHI,  ITPUBOAMUT
AHAJIUTUYCCKON

COOCTBEHHBIE NPUMEPHI 0 MPOOIEMATUKE

TEOMETPHUH;
_ BEKTODHBIE, [IOCTaBJIEHHOTO BOIIPOCA, pemmn
adduHHbIE 1 MPEeIOKEHHBIE MTPAKTUYECKHUE 3a1aHus 0e3
€BKJIUJIOBBIC OLIMOOK.
pOCTPaHCTBA, CryneHTOM JaH pa3BEepHYTHIM OTBET Ha Xopouio
— KiaccupuKanuo MOCTABJIEHHBIA  BONPOC, T/A€  CTYHEHT (6a30BBIi YPOBEHB)

[IOBEPXHOCTEH BTOPOTO
TOPSTIKA,;

— OCHOBBI TEOPUHU
JINHEUHBIX ONEPATOPOB
W KBQ/IPATUYHBIX POpM.

YMeTh:

— BBITIOJIHATH OTIEPAIAN
C BEKTOpaMH;

— HCCIEI0BATh
CBOMCTBA TUHEHHBIX
OTIEPaTOPOB;

— pemiathb
TeOMETPHUYECKUE
3274 B €BKIHIOBOM
MIPOCTPAHCTRBE;

— MCCIIEIOBaTh KPHUBBIE
Y TIOBEPXHOCTH BTOPOTO
MOpsiIKa B 0OIIIEM BU/IE;
— JIOKa3bIBaTh
OCHOBHEIE U
BCIIOMOTAaTeJILHBIE
YTBEPXKACHUS U
TEOPEMBI U3 Kypca
anredpsl ¥ TEOMETPHH.

Baanern:

— MaTeMaTUYeCKUM
anmapaTtoM aireopsl U
TEOMETPHH;

— HaBBIKAMH
WCTIONTE30BAHU
amnmapara anreOpsI 1
TCOMETPHHU TIPH

ACMOHCTPUPYCT 3HAHMU, HpI/IO6peTeHHLIC
Ha JICKHUOHHBIX U MPAKTUYCCKUX 3aHATHAX,

a TaKKe IIOJly4YCHHbIE  IOCPEICTBOM
H3y4YEHUs 00s3aTeNbHBIX y4eOHBIX
MaTEpHaJIOB 1o Kypcy, JIaeT
apryMEHTHPOBAHHBIE OTBETHI, IPUBOJUT
IIpUMEpPBI, B OTBETE€  IPUCYTCTBYET
CBOOOJHOE BJIAJCHHE MOHOJIOTMYECKON

PCYBbIO, JIOTUYHOCTH U MOCJICAOBATCIIBHOCTD
OTBETA. OI[HaKO A0IMYCKA€TCA HETOYHOCTE B
OTBCTC. Pemmn MMPEIJIOKCHHBIC
MPAKTUYCCKHUE 3adaHusd C HEOOJIBIITUMU
HCTOYHOCTSAMM.

Crynentom JaH OTBET,
CBUJICTEIHCTBYIONINN B OCHOBHOM O 3HaHUU
MPOILIECCOB  M3Y4aeMOW  JUCLUILIUHBI,

OTJIMYAIOIIUNACS HEAOCTaTOYHOU TIIyOWHOU
U TIOJIHOTOM pPaCKpBITHS TEMbl, 3HAHUEM
OCHOBHBIX ~ BOIPOCOB  TEOpUH,  Ci1abo
c(OpMUPOBAHHBIMH HaBBIKAMU  aHAIIKM3a
SBJICHWI, TIPOIIECCOB,  HEIOCTATOYHBIM
YMEHUEM JlaBaTb  apryMEHTHPOBAHHBIC
OTBETHI i MIPUBOIUTH MIPUMEPBHI,
HEJIOCTATOYHO  CBOOOJHBIM  BIIaJICHUEM
MOHOJIOTHYECKOW PEUYbl0, JOTUYHOCTHIO H
IIOCIIEJOBATEIIFHOCTHIO OTBETA.
JlomyckaeTcsi  HECKONBKO  OMHUOOK B
CoJIepKaHUU OTBETa u peleHuu
MPAKTUYECKUX 3aJJaHHI.

Y 10BIETBOPUTEIBEHO
(OporoBbIil YPOBEHD)

CTyaeHTOM J1aH OTBET, KOTOPBIM COAEPIKUT
psn CEPBE3HBIX HETOYHOCTEH,

HeynosnerBopurenbHoO

10




pCLICHHH KOHKPETHBIX | 0OHApYXHUBAIOMIUN HE3HAHUE MPOLIECCOB (YpoBeHb He
3amaq. H3y4aeMoi MPEAMETHOM obmacTw, chopMupOBaH)
OTJIMYAIOIINNACS HETTyOOKHM PacKpbITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIPOCOB
TEOpHH, HECHOPMUPOBAHHBIMH HaBBIKAMU
aHalM3a SIBJICHUH, MPOIECCOB, HEYMECHUEM
JIaBaTh ~ apryMEHTUPOBAHHBIE  OTBETHI,
cllabbIM  BJIAJICHHEM  MOHOJIOTHYECKON
peublo, OTCYTCTBHEM  JIOTHYHOCTH U
MOCJIeIOBATEIBHOCTH. BriBo1BI1
MOBEPXHOCTHBL. PemieHne mpakTHYecKux
3aJJaHWii HE BBIMOJIHEHO. T.e CTyIeHT He
CIOCOOCH OTBETUTH HAa BOIPOCHI Jake MpHU
JIOTIOJTHUTEIIBHBIX ~ HABOMSIIUX BOIPOCAX
Mpero1aBaTeds.

2. Ilepeyenb KOMIIETEHUMH, 3TANBI KX (POPMUPOBAHMS, OTIMCAHNE TIOKA3aTeJIel U
KPUTEpPHeB OlleHMBAHUS KOMIIETEHI[HIl HA PA3JIMYHBIX 3Tanax ux (popMUpoOBaAHUS,
ONUCaHMe IKAJIbI OLlEHUBAHUSA

2.1. Hlxana oueHuBaHusi cGOPpMUPOBAHHOCTH KOMIIETEHIIUI U ee ONUCAHNE

OnenuBanue ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH B IPOLIECCE OCBOEHUS
JUCLUIUIMHBI OCYIIECTBIISIETCS MO CIEIYIOIIEH TPEXYPOBHEBOM IIKAJIE:

Ilopozosuiii yposens - IpeanonaraeT OTpaKeHUe TeX 0XKHUIAeMbIX pe3yIbTaTOB, KOTOpPbIE
ONpeAeNsaioT MUHUMAJIbHBIM Ha0Op 3HaHMM W (MIM) YMEHUH W (WIM) HaBBIKOB, IMOJIYYEHHBIX
CTYAECHTOM B pe3yJbTaTe OCBOCHMsI TUCHMILIMHLIL. [IoporoBsiit ypoBeHb SBISIETCS 0053aTEIbHBIM
YPOBHEM JIJISl CTYZI€HTa K MOMEHTY 3aBEpLICHUS] UM OCBOCHUSI JAHHOW JUCIMIIUHBL.

IIpoosunymuiii ypogens - peAnonaraeT cnocoOHOCTh CTYAEHTa HCIOJIb30BaTh 3HAHUS,
YMEHMsI, HaBbIKM U (WJIM) ONBIT JEATEIbHOCTH, NOJyYEHHbIE MPU OCBOCHUU IUCUUIUIMHBI, JJIS
peleHus npoeccuoHalbHBIX 3a1a4. [IpoABUHYTHII ypOBEHb MPEBOCXOUT TOPOTOBBII YPOBEHb
10 HECKOJIBKUM CYIIECTBEHHBIM IPU3HAKAM.

Buicokuii  ypoeens - npeAnonaraer CnocoOHOCTh CTYJEHTa HCHOJIb30BaTh IOTEHLUAI
WHTETPUPOBAHHBIX 3HAHUM, YMEHUIl, HABBIKOB U (MJIM) OMbITA AEATEIbHOCTH, MOITYYEHHBIX MPH
OCBOCHMM JUCUMIUIMHBI, Ui TBOPUYECKOTO pEUIeHHs NpOoPEecCHOHANbHBIX 33Jad U
CaMOCTOSITEJILHOTO TIOMCKAa HOBBIX ITOJIXOJIOB B HX pEIICHWH IyTeM KOMOWHUPOBAHUSA U
UCIIOJIb30BaHUSI M3BECTHBIX CIIOCOOOB pEIIEHUS MPUMEHHUTEIbHO K KOHKPETHBIM YCIOBHUSIM.
Bricokuil ypoBeHb IPEBOCXOIUT MOPOTOBBIN YPOBEHD 10 BCEM CYIIECTBEHHBIM MpPU3HAKAM.
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2.2. Hepeqeﬂb KOMHeTeHHHﬁ, ITanbl UX (l)OpMHpOBaHI/IH, onucaHue MoxKa3areje u KPpUTEPUEB OLICHUBAHUA KOMIIeTEHIINIi Ha Pa3JIUYHBIX

Tanax ux ¢GopMuUpoBaHus

ITanbl Ixana u KpUuTEPUU OLIEHUBAHUS KOMIIETEH U
Ko OpMH- HA Pa3jJMYHBIX ITanax ux (opMUpPOBaAHUS
A ®Dopma bop IToxa3zarenu P (bopmup
KoMIIe- poBaHus
KOHTPOJISI OlleHUBAHMSA
TEeHLUU (Ne TembI . . .
Iloporosblii ypoBeHb ITpoaBUHYTHIH YPOBEHB Bricoknii ypoBeHb
(pa3nesna)
OomenpodgeccuoHajbHble KOMIIETEHIIUN
3HATh: 1. 3HaHNE OCHOBHBIX 1. 3HaHNE OCHOBHBIX 1. 3HaHNE OCHOBHBIX
) OIPEJIETICHUNM U TEOPEM OIPEJIEIICHUN U TEOPEM OIPEJIETICHUM U TEOPEM JIMHEHHOU
— IIOCTAHOBKH 3a/1a4 . -
L JMHEHHOH anreOpsl. JMHEHHOH anreopsl. anreOpsl.
JTUHEWHOHN anreOpsl;
— OCHOBHBIE TIOHATHUS U
2. YMeHue pemiatb 2. YMeHHe BOCIIPOU3BOINUTh 2. YMeHHne caMOCTOSITENIbHO
(hopMyITMpPOBKH TEOpPEM.
OCHOBLL TCODHIL TUIOBBIC 331a4H Kypca: | OKa3aTeIbCTBA OCHOBHBIX JIOKa3bIBaTh YTBEPKACHUS U
MATDHIL 1 p CHCTEMBI JINHEHHBIX U BCTIOMOTaTeNIbHBIX peraTh TeOpEeTHUECKHE 3a1a4uH B
onpgnenHTeneﬁ' YpaBHEHUH, oNlepaliuil ¢ | YTBEPKICHUN U TEOpPEM U3 paMKax Kypca anreOpsl 1
&
M MaTpHULIaMu Kypca anredpsl 1 Te€OMETPHH.
— CBOWCTBA PHLAMH, yp p P
BBIYHUCIICHHUE TE€OMETPHH.
MHOTOYJICHOB;
OTIpeAeTTUTENS, IIOUCK 3. YMeHwue pemaTh OCHOBHbIE
— KJIacCU(UKALIUIO U .
CBOHCTEA KDHBLIX KOpHEW MHOTO4JIEHa, 3. YMeHwue pemaTh 3a/1a4M Kypca:
Konrtposbubie P OIepaLuy ¢ BEKTOPaMHU. | OCHOBHBIE 3a/1a4u Kypca: CHUCTEMBI JINHEHHBIX YPaBHEHHUH,
BTOPOTO MOPAIKA. o
OIIK-1 |paboter Ne 1 -3, 1-8 OCHOBBI TEODHH CUCTEMBI JINHEUHBIX KOMILJIEKCHBIE YHCIIa, ONIEPaIUH C
JK3aMeH BEKTODHLIX p 3. Bnanenue ypaBHEHUH, KOMIUJIEKCHBIE MaTpULIAMH, BEIYHCIICHHE
I OCTp AHCTE MaTeMaTHYECKUM Yrcya, ONepaniy ¢ OTIpEJICJINTENS] U PAHTa MaTPHLIBL,
pocip ’ anmnapaTtoM ajireOpsl u MaTpHIIAMH, BEIYUCICHUE | CBOMCTBA MHOTOWICHOB M KPUBBIX
VMeTh: TE€OMETPHUH. OTIpEICTTUTENS U paHra BTOPOTO MOPSJIKA, ONIEPALINH C
: MaTpHILIbl, CBOMCTBA BEKTOPAMHU.
— pemaTb CUCTEMBI
. . MHOTOYJIEHOB U KPHUBBIX
JIUHEHHBIX ypaBHEHUI;
BTOPOTO TOPSIIIKA, 4. YMeHue pemars 3a1a9u
— BBINIOJIHATH OIEpaliu NI .
¢ MATPHLAMIL: OTIepaIiy ¢ BEKTOPaMHU. JTUHEWHOH anreOphl MOBBIIIEHHON
P ’ CJI0HOCTH HaJ] IPOU3BOIBHBIMU
— HaXOJIUTh KOPHU
4. Bnanenue KOJIbLIAMH U TIOJSIMH
MHOTOYJIEHOB;
MaTeMaTHYECKUM
— BBINIOJIHATH ONEpalu
¢ BeKTOpaMEL anmapaToM anredpsl U 5. BirlaneHue maTeMaTU4ECKUM
’ TE€OMETPHHU. anmnapaToM aJre0pbl U TEOMETPHH.




— HCCIIeZIOBAaTh KPUBBIE
BTOPOTO TIOPSIIIKA;

— JIOKa3bIBATh
OCHOBHBIE
YTBEPKACHUS H
TEOPEMBI.

Baagers:

— MaTeMaTH4eCKUM
anmapaToM anredpsl U
TCOMETPHH;

— HaBbIKAMH
HCHOJb30BaHUS
anmapara anreopsl 1
TeOMETPHUU IIPU
pelIeHNH KOHKPETHBIX
3ajay.

KountposnbHbie
paboThl Ne 4 — 6,
9K3aMEH

9-15

3HaTh:

— TIOCTAHOBKH 33,124
JTUHEHHOH anredpsl 1
AHAJIUTUYECKON
TE€OMETPHU;

— OCHOBHBIE TIOHSTHUS
(hopMyJIMPOBKH TEOpEM
JIMHEHHOH anreOphl 1
AHAITUTHYECKOU
TEOMETPHH;

— BEKTOpHBIE,
adduHHBIE U
€BKJIMJIOBEIC
MIPOCTPAHCTBA;

— KJIaccu(UKaIUIo
[TOBEPXHOCTEHN BTOPOTO
MOPSI/IKa;

1. 3HaHNE OCHOBHBIX
OIPEJIETICHUI U TEOPEM
JTUHEWHOH anreOphl u
AHAJIUTUYECKON
TE€OMETPHUH.

2. YMeHue pemars
TUIIOBBIE 33Ja4H Kypca:
OTIEpaLlH C BEKTOPaMHU
¥ TOYKaMH B apUHHBIX

Y €BKJIMJIOBBIX
MPOCTPAHCTBAX, TOUCK
COOCTBEHHBIX 3HAUCHUH
1 COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX
OIIEpaToOpOB,
MPUBEACHUE YPAaBHEHUI
BTOPOTO TOPSIJIKA K
KaHOHUYECKOMY BHIY.

1. 3HaHNE OCHOBHBIX
OIPEJIEIICHUN U TEOPEM
JTUHEWHOH anreOphl 1
AHAJIMTUYECKONH FEOMETPUHU.

2. YMeHue BOCIPOU3BOAUTD
JI0Ka3aTeIbCTBA OCHOBHBIX
M BCIIOMOTaTEIbHBIX
YTBEPXKJICHUHN 1 TEOpEM 3
Kypca anredpsl 1
TEOMETPHUH.

3. YMeHue pemaThb
OCHOBHBIC 33JI1a41 Kypca:
OTIEpaIluK C BEKTOPAMH U
TOYKaMH B a(PUHHBIX U

€BKJIMJIOBBIX
MPOCTPAHCTBAX,
MOCTPOCHHE MaTPHULIBI

1. 3HaHNE OCHOBHBIX
OIPEJIEICHUM U TEOPEM JIMHEHHON
anreOpbl ¥ aHATUTUIECKON
Te€OMETPHH.

2. YMeHne caMoCTOSTEIIHLHO
JTIOKA3bIBATh YTBEPIKICHUS U
peraTh TEOPeTHIECKHE 3a/1a91 B
pamKax Kypca anredpsl 1
TE€OMETPHHU.

3. YMeHue peniatb OCHOBHBIC
3a/1a4m Kypca:
orepaly ¢ BEKTOpaMH H
TOYKaMH B a(HUHHBIX U
€BKIIUOBBIX IPOCTPAHCTBAX,
MMOCTPOCHUE MATPUIIBI JIMHEHHOTO
oriepaTopa U UCCIIC0BaHUE €T0
CBOICTB, IOUCK COOCTBEHHBIX
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— OCHOBBI TCOPHH
JIMHEMHBIX OMEepaToOpoOB
1 KBaAPATHIHBIX (OPM.

YMmernb:

— BBITIOJTHATE OTICPAITiN
C BEKTOpaMH;

— HCCJIE0BATh
CBOMCTBA JUHCHHBIX
OTIepPaTOPOB;

— pemiathb
TEOMETPHUYECKHUE 3a/1a9l
B €BKJINI0BOM
MIPOCTPAHCTBE;

— UCCJIeI0BaTh KPUBLIC
Y TIOBEPXHOCTH BTOPOTO
MOpsAIKa B OOIIEM BU/IE;
— J10Ka3bIBaTh
OCHOBHBIE U
BCIIOMOTaTeIbHbBIE
YTBEPXKIAECHUS U
TEOPEMBI U3 Kypca
anredpsl U TEOMETPHH.

Baagern:

— MaTEMaTHYECKUM
anmapaToM anredpsl U
TEOMETPUH;

— HaBBIKAMH
HCIIOJIb30BaHUS
amnmaparta anre6psl u
TeOMETPHUU IIPHU
pELICHUU KOHKPETHBIX
3a1a4.

3. Bnanenune
MaTeMaTHIECKUM
anmapaTtoM aireOpsl U
TCOMETPHH.

JIMHEWHOT0 oneparopa u
HCCIIeJOBAHNE €TI0 CBOMCTB,
MTOMCK COOCTBEHHBIX
3HAYCHHI U COOCTBCHHBIX
BEKTOPOB JIMHEHHBIX
OIEPATOPOB, IOCTPOEHUE U
NpUMEHEHHUE KOPAaHOBOM
HOPMaJIBHOH (POPMBI,
HACCIIEOBAHUE
KBaIpaTHIHBIX (PopM,
IIPUBEACHUE YPAaBHEHUN
BTOPOTO MOPSAKA K
KaHOHUYECKOMY BHUJY.

3. Bnanenue
MaTeMaTHYECKUM
anmapaToM anredpsl U
TCOMETPHH.

3HAYCHUI U COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX OMEPATOPOB,
IIOCTPOCHNE 1 TPUMEHEHHNE
YKOPJAAHOBOW HOPMAJIBHOU
(dopMBbl, HcclieToBaHNe
KBaJpaTHIHBIX (HOpM,
MPUBEJICHUE YPABHEHUN BTOPOTO
MOPAIKA K KAHOHUYSCKOMY BHTY.

4. YMenue pemiath 3a1a4u
JTMHEHHOH anreOpsl 1
AHATUTUYECKOU Te€OMETPUU
MOBBIILIEHHOH CII0)KHOCTH HAJ
IMPOU3BOJIbHBIMU BEKTOPHBIMU
MIPOCTPAaHCTBAMHU

5. Bimagenne MaTeMaTHYECKUM
anmapaToM areOpbl U TEOMETPHUH.
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3. MeToguueckue peKOMEeHAAUM NPENoAaABATEI0 10 NMpoleAype OLeHUBAHUS 3HAHUI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapAKTEePHU3YIOIIMX 3TANbI

dopMupoBaHusi KOMIIETEHUIM I

Lenpto mpoiienypsl OLICHUBAHUS SIBIISIETCSA ONMPEECICHUE CTENEHU OBIAJCHUS CTYJEHTOM
OKMJIaeMBIMU pe3yJbTaTaMUu OOy4YeHUs (3HAHWSAMH, YMCHHUSMH, HaBBIKAMH W (WJIM) ONBITOM
JIeATEITLHOCTH ).

[Iponienypa orieHMBaHMs CTENEHW OBJIAJICHUS CTYACHTOM OXKHJIAaeMBIMU pPE3yJbTaTaMH
00y4eHUs OCYIIECTBIISIETCS C IOMOIIBIO METOIMUECKIX MAaTEPUAJIOB, TPEACTaBICHHBIX B pa3zelie
«TunoBble KOHTPOJILHBIE 3aJaHUsl WJIM WHBIE MaTepualibl, HEOOXOAUMBIC ISl OIEHKH 3HAHUH,
YMEHH, HABBIKOB W (WJIM) OIBITA JIEATEIBHOCTH, XapaKTePU3YIOMIMX ATambl (OPMUPOBAHUS
KOMIIETECHIUI»

3.1 Kpurtepun oneHMBaHMUS CTENEeHH OBJIAIeHUS] 3SHAHUSIMU, YMEHUSAAMH, HABbIKAMU H
(WIH) ONBITOM JIeSITeJIbHOCTH, ONPeAe/Aolue YPOBHU ¢)OPMUPOBAHHOCTH KOMIIETEH Ui

[ToporoBsrif ypoBeHb (00IIIHE XapaKTEPUCTUKH ):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUI 110 IPOrpaMMe JTUCLUILIMHBI;

3HaHUE OCHOBHOM TEPMUHOJOTUM JaHHOM OOJIACTH 3HAHUM, CTUIMCTUYECKH
IpaMOTHOE, JIOTMYECKH IPaBHJIBHOE U3JI0KEHHE OTBETa Ha BOIPOCHL 0e€3
CYIIECTBEHHBIX OINOOK;

BJIa/ICHUE UHCTPYMEHTAPUEM IUCLUIUINHBI, yMEHHUE €T0 UCII0Ib30BaTh B PEILICHUU
CTaHJIApPTHBIX (TUIOBBIX) 3aJ1a4;

CTIIOCOOHOCTh CaMOCTOSITEIEHO MTPUMEHSTHh THIIOBBIC PEIICHUS B paMKax paboueit
IIPOrpaMMBbI IUACLUIUIMHBI;

YCBOCHME OCHOBHOW JIMTEpaTypbl, PEKOMEHJOBAaHHOM paboueil mnporpammon
JVCLATIIINHBI;

3HaHKE 0a30BbIX TEOPUH, KOHLIETILUH 1 HAIIPABJIEHUH 110 U3y4aeMOW AUCIUILIUHE;
camocTosiTeNlbHas paboTa HAa NPAKTHUUECKUX U JIaDOpaTOPHBIX 3aHSTHSIX,
NEPUOIMYECKOe y4yacTHe B TPYIIOBBIX OOCYKIEHMSAX, JOCTaTOYHBIH YpPOBEHb
KYJIbTYpbI UCIIOJIHEHHUS 3aJJaHUM.

[IpoaBuHyTHII YpoBeHB (00IIHEe XapaKTEPUCTHKH):

JOCTaTOYHO TOJIHBIE U CHUCTEMAaTH3UpPOBAaHHbIE 3HAHUSA B O0BEME MPOrpaMMBbl
JUCLIUILINHBL,

UCTOJb30BAHUE  OCHOBHOM  TEpMHUHOJOTMM  JaHHOM  oOJacTH  3HaHUM,
CTHJINCTUYECKH TPaMOTHOE, JIOTMYECKM IPaBUJIBHOE H3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE JEJIaTh BBIBOJBI;

BJIa/ICHUE NHCTPYMEHTAPUEM TUCLUIUINHBI, yMEHHUE €TI0 UCIIOIb30BaTh B PEILICHUU
y4eOHBIX U MPOPECCHOHATBHBIX 33/1a4;

CIOCOOHOCTh CaMOCTOSITEIBHO pellaTh CIOXHbIE 3a7auu (MpoOaemMbl) B paMKax
paboueil mporpaMMbl AUCHUIUINHBL;

YCBOEHHME OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPaTyphl, pPEKOMEHI0BaHHON paboueit
MIPOrpaMMOil TUCHUTUIHHBI;

YMEHHE OPUEHTUPOBATHCSA B 0A30BBIX TEOPUAX, KOHUEHIUAX U HAMPABICHUSIX IO
M3y4aeMOH IUCLUILIMHE U JaBaThb UM CPaBHUTEJIBHYIO OLIEHKY;

caMmocTosiTeNbHas padoTa Ha MPAaKTUYECKUX U JJAOOPATOPHBIX 3aHATHIX, yUacTHE B
IPYIIOBBIX 00CYKACHUAX, BEICOKUH YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 331aHUH.

Bricokuil ypoBeHb (001111e XapaKTepUCTHKN):

CUCTCMATHU3UPOBAHHEIC, rny601<1/1e U TIIOJIHBIC 3HaHWA IO BCEM pasaciiaM
JUCHUIIIIMHBI,

TOYHOC HCIIOJIb30BAHHUEC TCPMHUHOJIOTUA HaHHOﬁ obiactu 3HaHHI>'I, CTUIUCTHYCCKH
Ir'paMOTHOEC, JOTMYCCKH IPaBHUIIBHOC H3JIOKCHHME OTBETAa Ha BOIIPOCHI, YMCHHUC
AC1aTh 000CHOBaAHHEBIC BBIBOJbI,



L4 6€3ynpeqﬂoe BJIaACHHUC HHCTPYMCHTAPUCM JUCHUIIIINHBI, YMCHUC €ro
HCIIOJIb30BATh B MOCTAHOBKC U PCIICHUN HAYYHBIX U HpO(beCCI/IOHaJILHbIX 3ajaad,

® CIIOCOOHOCTH CAMOCTOSATENILHO U TBOPUECKH PEIIATh CIIOKHBIE 3a1a4u (IIPOOIIEMBbI)
B paMKax paboueil nporpaMmsbl AUCLHUIUINHBL

® [I0JHOE M INIyOOKOE YCBOGHHE OCHOBHOM M JONOJIHUTENBHOM JMTEpaTypBhl,
PEKOMEHI0BAaHHOW paboyeil MporpaMMoi 1UCLUIUIMHBI;

¢ YMCHHC OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLICIIIHUAX U HAITPABJIICHUAX 10
M3y4aeMOH IUCLUUIUIMHE U AaBaThb UM KPUTHYECKYIO OLICHKY;

® AKTUBHAas caMOCTOSTEIbHAsA paboTa Ha MPAKTHUECKUX U JJaOOPATOPHBIX 3aHSITHUSAX,
TBOPYECKOE YYacCTHE B TPYIIOBBIX OOCYXICHHSX, BHICOKUN YPOBEHb KYJIbTYPHI
UCIIOJIHEHUS 3aJaHUM.

3.2 Onucanue npoueaypbl BbICTABJICHUS] OLCHKHU

B 3aBucumocTH OT YpOBHS COPMHUPOBAHHOCTH KaKJOW KOMIIETEHIIMU MO OKOHYaHWUU
OCBOEHUS IUCLHUIUINHBI CTYACHTY BbICTaBIIsSIETCS OLIEHKA. [|JIs AUCIMIIIINH, U3Y4aeMbIX B TEUEHUE
HECKOJIBKUX CEMECTPOB, OLICHKA MOYKET BBICTABJIATHCS HE TOJIBKO [0 OKOHYAHUU €€ OCBOCHHUS, HO
U B IPOMEXYTOUYHBIX ceMecTpax. Bua oleHKH («OTIMYHO», «XOPOLIO», «yIOBIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIBHOY», «3aUTCHO», «HE3aYTeHO») olpenensercs paboueil mnporpaMmoit
JUCLUIUIMHBI B COOTBETCTBUU C YYEOHBIM IJIAHOM.

OneHKka «OTJIMYHO» BBICTABISETCA CTYIACHTY, y KOTOPOrO Kaxaas KOMIIETEHIIHS
(TTOJTHOCTBIO WJIM YaCTHYHO (popMupyemas JaHHOW TUCIMILIMHON) COPMHpPOBAaHA HA BHICOKOM
YPOBHE.

OneHka «XOpOLIO» BBICTABIAETCA CTYIAEHTY, y KOTOPOTO KaxJaas KOMIIETEHLUs
(TTOJIHOCTBIO WIIM YACTUYHO (OpMHUpYyeMasi JaHHOW JUCLUIUIMHON) COPMHUPOBAHA HE HUXKE, YEM
Ha MPOJBUHYTOM YPOBHE.

OneHka «yZOBJIETBOPUTEIBHO» BBICTABIAETCS CTYHNEHTY, y KOTOPOro KaKJas
KOMIETEHIHS (TIOJTHOCTBIO WM YaCTUYHO (hopMUpyeMasi JaHHOW TUCIUIUIMHON) cpopMUpOBaHa
HE HIKE, YEM Ha IIOPOrOBOM YpPOBHE.

OneHka «HEyI0BIETBOPUTEIBHO» BBICTABISAETCA CTYIEHTY, Y KOTOPOro XOTs Obl OJlHA
KOMIIETEHIHs (MTOJTHOCTBIO WIIM YaCTUYHO (popMUpyeMast TaHHON JUCHUIUIMHON) ChOpMHUpOBaHa
HUKE, YEM Ha TOPOTOBOM YPOBHE.

OreHka «3aueT» BBICTABISIETCS CTYIEHTY, Y KOTOPOTo KaXKAasi KOMIETEHIHs (IIOJTHOCThIO
WJIM YaCTUYHO (hopMUpyeMas TaHHOM TUCUUIUIMHON ) COPMUPOBaHa HE HUXKE, YEM Ha IOPOTOBOM
YPOBHE.

OneHka «He3aYyTeHO» BBICTABISIETCS CTYJEHTY, Y KOTOPOro XOTs Obl OJJHA KOMITETEHIIHS
(TTOJTHOCTBIO WIIM YAaCTUYHO (opMHUpyeMasi JAHHOW TUCHMIUIMHON) chopMUpOBaHa HUXKE, YEM Ha
IIOPOrOBOM YPOBHE.
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IMpuiaoxenne Ne2 k padoveil mporpaMme Q1 CIUAININHbBI
«CnopTuBHOE NPOrPaMMHPOBAHME»

MeToanyeckue yKa3aHUs JJIs1 CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

CaMocrosiTennbHasi paboTa CTYAICHTOB HAmpaBlieHA Ha MPUOOPETEHHWE  HOBBIX
TEOPETUYECKNX U (PaKTUUECKUX 3HAHUH, 3aKPEIJICHHE MOJIyYeHHBIX HaBBIKOB, - BBIIOJHSIETCS B
YUTAJIHLHOM 3aJic OMOIMOTEKH U B IOMAIIHUX YCIOBHSX, MOAKPEIUISETCS YIeOHO-METOAMYECKUM
1 uH(pOpMaIMOHHBIM oOecniedeHreM (yuyeOHUKH, YIeOHO-METOIMYECKHE TTOCOOMS, KOHCIIEKThI
JISKITU).

Jlis mpoBepKHM M KOHTPOJS YCBOGHHSI TEOPETHYECKOro MaTepuaia, MPHOOPETeHHBIX
MPAKTUYECKUX HABBIKOB B TCUCHUE OOYUEHUS MMPOBOISTCS MEPOIIPHSTHS TEKYIIEH aTTeCTallluy B
BU/JIE KOHTPOJBHBIX padoT.

DK3aMeH MPOBOJIUTCS B MTUCBMEHHON (hopMe, KaXkKIbIil OUJIeT COAEePKUT (DOPMYITUPOBKU U
JIOKA3aTeNbCTBA YTBEPXKJICHUN, a TaKKe TEOPETUYECKHUE W TMPAKTUYECKUE 3aJaud U3 Kypca
«AnreOpsl 1 reoMeTpur». Ha caMOCTOSTEIIBHYIO TOATOTOBKY K 3K3aMEHY BBIJIEISICTCS 3 JHS, BO
BpeMsl MOJATOTOBKH K IK3aMEHY MPEAYCMOTpPEHA IPYIIOBasi KOHCYIbTAIIHS.

Jlyiss poBEepKH YPOBHSI COPMUPOBAHHOCTH KOMITETCHIIUH TPH MOATOTOBKE K IK3aMECHY
PEKOMEH/IyeTCS BHIIOIHUTH TECT U1 CAMOIIPOBEPKH.

Y4eOHo-MeTOoAMYECKOE 0O0ecIeYeHHe CAMOCTOATEIbHOM PadoThl CTY/ICHTOB 110 JUCHHUILINHE

Taxxe ansa mogbopa ydyeOHOW IUTEpaTyphl PEKOMEHIYETCS HCIONb30BaTh IIMPOKUI
CIEKTP UHTEPHET-PECYPCOB:

1. Hayuno-o0pa3oBareibHblii caiiT Exponenta.ru (http://www.exponenta.ru). OCHOBHbIE
nenu npoekra Exponenta.ru: co3nate B poccuiickoMm MHTepHETE e1nHOE IPOCTPaHCTBO IS BCEX,
KTO HCIIOJIB3YET M XOUET UCIOIB30BaTh MATEMAaTHUECKHUE TTAKETHl B 00pa30BaTEbHON U HAYYHOMH
NeSITeIbHOCTH; COJCHCTBOBaTh CO3JIAaHMIO PYCCKOSI3BIYHOIO  COOOIECTBA MOJIb30BaTelNei
maTemaruyeckoro I10.

2. D1eKTPOHHO-0M0IMOTeYHAA CHCTeMa «YHHBepcuTerckas OuOamorexka online»
(www.biblioclub.ru) - »snexTpoHHass OubOIMOTEKa, oOecleYuBaOIIasl JOCTYN K HauOosee
BOCTPEOOBAHHBIM MaTepHallaM-TIepBOMCTOYHUKAM, Y4eOHOH, HAydyHOM U XYI0KECTBEHHOM
JTUTEpAType BEIYIINX U3IATENBCTB (*perucrpaiius B 2JIEKTPOHHON OMOIHOTEKE — TOJIBKO B CETH
yHuBepcureta. [locne perucrpanuu padora ¢ cucteMoil BO3MOXHA C JIIOOOH TOYKU JOCTyHa B
Internet.).

3. Uudopmanuonnas cucrema "EnmHoe OKHO poctyna K 00pa3oBaTeJbHBIM
pecypcam" (http://window.edu.ru/library).

Lenbto co3manuss uHpopManuoHHOW cucrtembl "ExauHoe OKHO — gocTyma K
obpazoBarenbHbIM pecypcam" (MC "Enunoe okHO ") saBisieTcst oOecrieueHre CBOOOIHOTO I0CTyTa
K MHTETPaIbHOMY KaTaliory 00pa3oBaTelIbHBIX HHTEPHET-PECYPCOB U K AJIEKTPOHHOU OMOIHOTEKe
y4eO0HO-METOIMUECKIX MAaTepPUaJIOB Il 001Iero u mpodecCHOHATBFHOTO 00pa30BaHuUs.

Nudopmannonnas cucrema "EnumHOoe OKHO JocTynma K oOpa3oBaTelbHBIM pecypcam”
co3mana mo 3akazy DenepalbHOrO areHTcTBa Mo obpazoBanuto B 2005-2008 rr. 'omoBHOM
pa3pabotunk mpoekra - DemepadbHOE TOCYJApCTBEHHOE ABTOHOMHOE — YUPEXKICHHE
['ocymapcTBeHHBIN HAayYHO-UCCIIEOBATEILCKANA WHCTUTYT MH(OPMAIIMOHHBIX TEXHOJOTHHA U
tenekommyHukauuid (GI'AY I'HUU UTT "Undopmuka") www.informika.ru.

st camocTosITeNnbHOTO ToI00pa nuTepaTypbl B Oubnuotexe Apl’Y pekomenmyercs
HUCIIOJIB30BAaTh:

1. Tuunbiii kabuder (http:/lib.uniyar.ac.ru/opac/bk login.php) maeTr BO3MOXHOCTH
MOJTy4YeHHUs on-line TOCTyIa K CIUCKY BBIJJAHHON B aBTOMAaTU3UPOBAHHOM PEKUME JINTEPATYPHI,
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IPOCMOTpA ¥ KOTIMPOBAHUSI 3JICKTPOHHBIX BEPCUM M3JIaHUHN COTPYAHUKOB YHUBEpcUTeTa (yued. u
METO/. TOCOOUsI, TEKCTHI JIeKUUH  T.7.) st paboTel B «JInuHOM KabuHeTe» He0OX0IMMO 3alTH
Ha caiiT Hayunoit 6u6nuoreku Spl'Y ¢ moboi Touku, uMeroIei qoctyn B Internet, B myHKT MEHIO
«DNEKTPOHHBIN KaTaIoI»; MPONUTH MPOLEIYPY aBTOPU3AIINH, BHIOPAB BKIAJKY «ABTOPU3ALULY, U
3aMOJIHUTh MIPEJICTABICHHBIE OS] HHPOPMAIIHH.
2. JDnekTpoHHas 0u0JIHMOTeKa yueOHbIX MaTepuanos Apl'yY
(http://www lib.uniyar.ac.ru/opac/bk cat find.php) conmepxut 6onee 2500 mONHBIX
TEKCTOB Y4€OHBIX UM y4eOHO-METOJUYECKMX MAaTepHajOB IO OCHOBHBIM H3Yy4aeMbIM
TUCIUIUIMHAM, W3JaHHBIX B yHHBepcuTeTe. JlocTym B ceTH yHHUBEpcUTeTa, JHOO 10
JIOTUHY/TIapOJTIO.
3. DuekTpoHHas kKapToTeka « KHMroodecne4eHHOCTbY
(http://www.lib.uniyar.ac.ru/opac/bk _bookreq find.php) packpsiBaeT yueOHBIH GHOHI
HayyHOU Oubnuoreku Spl'Y, mpernocraBiseT onepaTuBHYHO HHGOPMALUIO O COCTOSHUU
KHUTOOOECTICYeHHOCTH TUCIMIUIMH OCHOBHOM ¥ JIOTIOJTHUTEIBHON JINTEPATYpOil, a TAKKe UKIIA
JUCIUIUIMH ¥ CIIEHUANTbHOCTEH. DIeKTpoHHas KapToTeka «KHUrooOecneueHHOCThY AOCTYNHA B
CETH YHUBepcUTeTa U uepe3 JInuHblii KaOuHeT.
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