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1. llesin ocBOEHUS M CHUTJIMHBI
Hens muctmminabl «CHOPTUBHOE MTPOTPAMMHPOBAHHME» COCTOUT B HM3YYCHHH OCHOB
CIIOPTHBHOTO MPOTPAMMUPOBAHHUS, PA300P ApXUTEKTYPhl BEIUNCITUTEIBHBIX CHCTEM.

2. Mecto aucuuniauebl B cTpykrype OIl 0akanaBpuara

Juciumnmza «CopTUBHOE ITPOrpaMMUPOBAHUE» OTHOCHUTCA K BapuaTuBHOM dactu Ol
OakanaBpuara.

JUis ocBOEHHUS MaHHOM AMCUUIUIMHOW CTYJIEHTHl JOJDKHBI OOJIafiaTh 3HAHUSAMHU 10
MaTemMaTuke U MHGOpMaTHKEe, B T.4.. OCHOBBI MporpaMMmupoBaHus Ha si3pikax C w/mmm C++,
AITOPUTMOB U CTPYKTYp JAAHHBIX, anreOpe, reomMeTpuu, AupdepeHIUaTIbHbIM YpPaBHEHUSMH,
YpaBHCHUAM B YaCTHBIX IPOU3BOAHBIX MW YHCICHHBIM MCTOAaM; a TaKXE IIPOABIIATH
HACTOMYMBOCTB, 11€JICYCTPEMIIEHHOCTh U MHUIIMATHBY B Ipoliecce 00y4eHusl.

3. [lnanupyemble pe3yJbTaTbl OOyYeHHsl 1O [MCUMILJIMHE, COOTHECEHHbIEe C
IUIAHMPYeMBbIMH pe3yabTaramu ocBoeHusi OIl 0akanaBpuara

[Ipouecc u3yyeHus! TUCIUIUIMHBI HAaIpaBiieH Ha (OPMUPOBAHUE CIIETYIOIINUX 3JIEMEHTOB
komrnereHmid B cootBercTBUU ¢ ®PI'OC BO, OIl BO u mpuobpereHus cleaylomux 3HaHUH,
YMEHHM, HaBBIKOB U (MJIM) OTIBITA JI€ATEIbHOCTH:

DopMyJIHPOBKA IlepedyeHb MIAHMPYEMbIX

Koa xomnereHumnu
KOMIIeTEeHIIUH pe3yJabTATOB 00y4YeHHsI
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4. O0beM, CTPYKTYPA U CO/iepPKaHNe U CHUTITTHHBI
OO0m1as TpyA0€MKOCTh JUCIMIUIMHBI COCTaBIIsIeT 3 3ad4. ea., 108 akan. gac.
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Conep:xanue pa3aesioB JUCHUIIHHBI:

1. OcuoBnble koHTelHEpHI STL: stack, queue, deque, map, set, unordered map, unordered_set.

2. IlepeGop KOMOMHATOPHBIX OOBEKTOB: TIEPECTAHOBOK, Pa3MEIICHHUH, COUeTaHUH, pa3OHCHHI,
MPAaBUJIbHBIX CKOOOYHBIX TMOCIENOBATENFHOCTEH. 3a/1aua 0 paccTaHOBKe (hep3eil Ha MaXxMaTHOM
JTOCKE.

3. OcuHosuble 6utoBsie oneparuu: NOT, OR, AND, XOR. CBoiicTBa OUTOBBIX OTIEpaIlHii.
[IpumeneHne OMTOBBIX Omepaluii B 3a7a4ax nepedopa.

4. Meton «pasnensii u BnacTByi». CopTupoBKa ciusiHUEM U €€ npuMeHeHus. [lonck nByx
OnMMKalIIMX TOYEK Ha MIIOCKOCTH.

5. OCHOBHBIE aNTOPUTMBI TEOPUH YUCEIT: TIOUCK HAUOOIBIIETO OOIIETO ACTUTENS U
HaUMEHbBIIIEro O0IIero KPaTHOTO JIBYX YHCell alropuTMoM EBKIINAa, paclIupeHHbIH anroputM
EBknmpa, pemenue AuopaHToBa ypaBHEHHS € AByMs HEM3BECTHBIMH, TOUCK 00OPAaTHOTO
AIIEMEHTA B KOJIbIIE 10 MOAYJIIO U €ro MPpUMEHEHHsI, OMHApHOE BO3BE/ICHUE B CTENEHb, (DYHKIIHS
Ditepa u e€ mpuMeHeHHs: Teopema Ditnepa u Manas reopema depma, kutaiickas Teopema 06
ocTarkax, aroputm ['apuepa.

6. [IpeacraBnenue nepeBa oTpe3koB. ba3oBble onepalu: HaX0KAECHUE CYMMbl, MUHUMYyMa,
makcumyMa, HO/I, uamenenue B Touke. I3MeHeHNE HA OTpE3KE.

7. OCHOBBI AMHAMUYECKOTO NMporpaMMupoBanusi. CTaH1apTHBIC 3a/1a4K: TOUCK HaWJIMHHEWIIeH
BO3pACTAONICH MOATOCICIOBATEILHOCTH, TTOUCK HAWUTHHHEHTIICH 001Ie
MOJITIOCIIEI0BATEILHOCTH, 3a/1a4a 00 OMTUMATBHOM TPACKTOPHH. 3a/1ada O PIOK3aKe U e
Bapualuu. JlnHaMu4eckoe mporpaMMHUpPOBaHUE Ha TTOIOTpe3Kax. JnHamMudeckoe
MIpOrpaMMHUpPOBAHUE HAa MOAMHOKECTBAX U JUHAMUYECKOE MPOTPAMMHUPOBAHUE CYMM Ha
IMOIMHOYKECTBAX.

8. IlpencraBrneHue JaHHBIX KaK OTPE3KOB, PACIIONIOKEHHBIX HA MPSAMOM. 3a1aua o BEIOOpE
3asBOK. 3a/1a4a O HAXOXK/ICHUU JUTMHBI O0BEMHEHUSI OTPE3KOB Ha MPAMON. MeTo ] CKaHUPYIOIIEH
IPSIMOA.

9. XemmpoBanue B 3aj1auax Ha cTpoku. [Ipedpukc-pynkuus, anroputm Kunyra-Moppuca-Ilparra,
Z-QyHKIHSL.

10. Meton BeMrpbImHbIX Mo3uiuil. [Ipeacrapnenue urpsl kak rpada. Meros peTpoCreKTUBHOTO
aHaau3a.

11. CucreMa HemepeceKaronmxcss MHOXKECTB, pean3aiys 1 npumeHenus. AinroputM Kpackana
MOMCKa MUHUMAJIbHOTO OCTOBHOTO JIEpeBa.

12. /IexapTOBO JIepEBO MO ABHOMY KIOUY. /[eKapTOBO 1€pEBO MO HEABHOMY KITIOUY.

5. O0pa3oBaTe/ibHBIC TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCYLeCTBICHUH 00pa30BaTeIbHOIO
npouecca 1no JUCUMILINHE

BBonHasi JeknmMs — Ja€T NEpBOE LENOCTHOE MPEACTABIECHUE O JAUCLHUIUIMHE U
OpUEHTHPYET CTYyACHTAa B CUCTEME W3y4eHHUs NaHHOW JUCHMIUIUHBL. CTyAEHThI 3HAKOMSTCS C
Ha3HAuYEHHEM W 33/1adaMy Kypca, €ro pOoJIbI0 U MECTOM B CHUCTeME yUeOHBIX JUCLMIUIMH U B
cUCTeMEe MOATOTOBKM B 1ejoM. Jlaercs KpaTKuii 0030p Kypca, MCTOpUS pa3BUTUS HAYKH U
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MIPAKTHKH, TOCTHKEHHS B ATON cepe, UMeHa U3BECTHBIX YUEHBIX, M3JIarat0TCs MEePCIICKTUBHBIC
HampaBJieHUs1 uccienoBaHuid. Ha 95Toil  JeKIuM  BBICKA3bIBAIOTCS  METOJMYECKHE U
OpraHU3aIlMOHHBIE OCOOCHHOCTH pPabOThl B paMKaxX MAHHON TUCIHIUIMHBL, a TaKXKe JaeTcs
aHAJIN3 PEKOMEHIYEeMON yIeOHO-METOIMYECKON JTUTEPATYPHI.

AxajeMuyeckas JeKIus (MU JEKIHsI o0IIero Kypca) — MociieJoOBaTeIbHOE H3I0KCHHIE
MaTepualia, OCYUIECTBIISIEMOE MPEUMYIIECTBEHHO B BHAE MOHOJIOrAa IpEenojaBaTelid.
TpeOoBaHusi K akaJeMUYEeCKOW JEKIMU: COBPEMEHHBIM HAYYHBIH ypOBEHb M HACHIIICHHAS
nH()OpPMATUBHOCTh, yOenuTenbHAsh apryMEHTalus, OCTYIHAs W TOHATHAs peyb, YeTKas
CTPYKTypa U JIOTHKA, HAJIW4YUE SPKUX MPUMEPOB, HAYYHBIX JIOKA3aTeIbCTB, OOOCHOBaHUH,
¢bakToB.

IIpakTnyeckoe 3aHsITHE — 3aHATHE, MOCBSALUIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHU U
HAaBBIKOB U 3aKPEIUICHUIO MOJTYYEHHBIX Ha JICKIIUA 3HAHH.

6. IlepeyeHb MH(OPMALMOHHBIX TEXHOJIOTHIi, HCIOIb3yeMbIX MPH OCYLIECTBJICHUH
o0pa3oBaTejbHOr0 Mmpouecca MO JAUCHUIJIMHE, BKJIIOYAsi IepeyeHb JIMIEH3HOHHOIO
NpOrpaMMHOI0 ofecriedeHUs] W UHGOPMALMOHHBIX CIPABOYHBIX cUcTeM (NpH
HEe00X0AMMOCTH)

B nporecce ocymecTieHus 06pa3oBaTeIbHOIO MIPOLECCA UCTIONB3YIOTCS:

— st GOPMHUPOBAHUS TEKCTOB MaTEPHAIIOB ISl IPOMEKYTOUYHON M TEKYIIEH aTTeCTaIlH
— nporpammsl Microsoft Office, uznarensckas cuctema LaTeX;

— Jans moucka ydeOHOM nuteparypel Oubmuotexku SApl'Y — ABTOMaTH3MpOBaHHAs
oubimoreunas nHpopmannonsas cucrema "bBYKU-NEXT" (ABUC "byku-Next").

7. llepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOW Y4eOHOH JIMTEPATYpPbl, pPecypcoB
HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHOI cetn  «/HTepHeT», HEOOXOAMMBIX I
OCBOCHMA JUCHUIIJIUHBI

a) OCHOBHasI:
1. Anroputwmsl : toctpoenue u ananus / T. Kopmen, Y. Jleitzepcon, P. Pusecr, K. llraiin ; nep. ¢ anru. U. B.
Kpacukosa, H. A. Opexosoii, B. H. Pomanosa. - 2-e u3a., M., Bunbsimc, 2012, 1290c

2. Mwunar I'. C ++: pykoBoacTBo it HaunHaromwux. / I, wiar - 2-e u3a. - M.: Bunbsmc,
2005. - 664 c.
0) TOTIOJTHUTEbHAS:

B) pecypchl cetu «MHTEepHET»

http://e-maxx.ru/algo/ — cOOpPHUK aITOPUTMOB C IPUBEIEHHBIMU PEATU3ALIUIMU.

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 %D 1%82%D1%83%D1%80%D1%8B _
%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85 — MaTtepuasl Kypca
«ANTOPUTMBI U CTPYKTYPHI AaHHBIX» ¥YHUBepcutrera MTMO.

8. MarepuanbHo-TexHu4eckass 0a3a, HeoOxoamMasi [Jisi  OCYLIeCTBJICHUS
00pa30BaTeILHOIO NMpPOLECcca M0 JUCIUILIHHE
MarepuanpHO-TeXHHYeCKast 0a3a, HE0OX0oAUMast JUIsl OCYIIECTBICHUSI 00pa30BaTEIHHOTO
Iporecca o AUCHUIIIMHE BKIKOYAET B CBOM COCTAB CIELIMAIbHBIE TOMEIECHUS:
— y4eOHbIe ayAUTOPUN AJI IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA;
— yueOHbIe ayIUTOPUHU JJISl POBEICHUS MTPAKTUYECKHUX 3aHATUH (CEMUHAPOB);
— y4eOHbIe ayIUTOPUU AJIsi IPOBEJCHUSI TPYIIOBBIX M UHAUBUAYAIbHBIX KOHCYJIbTAIUH;
— yueOHble ayIUTOPUM Ui TPOBENEHHUS TEKYILEro KOHTPOIS M MPOMEXYTOUHOU
aTTeCTallUH;



— TMOMEMICHUS IS CAMOCTOSITEIbHON paboThI;
— TIOMEIICHUS I XpaHCHHs M NPO(UIAKTHYECKOTO OOCTY)KUBAHHUS TEXHHUECKHUX
CPEICTB O0yUeHUSI.

CrienanbHbIE TTOMEIICHHUS YKOMIUIEKTOBAHBI CPEJCTBAMHU OOYUYCHHUS, CIY>KAIlUMH IS
npescTaBieHus yueOHoi nHpopmanun 60IbIION ayAUTOPUH.

[Tomemenust st CaMOCTOSATEIBLHOW pabOThl 0OYYAIOMIMXCS OCHAIIECHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUs K ceTn «MHTepHeT» U oOecrneueHrueM JOoCTyma B
AIIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHu3aIliy.

Yucno mocagoyHbIX MECT B JIEKIIMOHHON ayJIUTOpUU OOJIbIIe JIMOO PaBHO CUCOYHOMY
COCTaBy TOTOKAa, & B ayJUTOPHUU I TPAKTHYCCKUX 3aHATHH (CEMHHAPOB) — CIHUCOYHOMY
COCTaBy TPYIIITbI 00YYaIOIIHXCS.

ABTOpP(BI) :

JlonieHT Kadephl TUCKPETHOTO aHAIN3a, J.A. llloBreHon

(noonucw)



IIpuniaoxenne Nel k paGoueii nporpaMme AUCHHUIIIMHBI
«CropTHBHOE IPOrpaMMHpPOBaHHE»
DoH/I OLICHOYHBIX CPEACTB
JJIS IPOBe/IeHNs] TeKYIleil U MPOMeKYTOUHON aTTeCTAlM CTY1eHTOB
10 JMCHUILINHE

1. TunoBbIe KOHTPOJILHBbIE 32/IaHUSI UJIH HHbIE MAaTePHUaJIbl, He00X0IMMBbIE /1JIsl OLEHKH
3HAHMI, yMEeHHUI, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapAKTEPU3YIOIIMX 3TANbI
(popmupoBanus KomneTeH U

1.1. KonTpoJibHbIe 3a1aHis ¥ HHbIEe MaTepPHAJIbl, HCIIOJIb3yeMble B polecce TeKyuen
arrecTanMu

KonTponbnas padorta Ne 1

3agaua Ne 1

[Ipu peructpanmu Ha HopTajie UHTEPHET-OJIUMIIHA/IbI BCE YUACTHUKU 3aIIOIHSIOT
perucTpanoHHyo GopMy, I7ie OHH yKa3blBalOT Ha3BAaHHE LIKOJIbI, B KOTOPOW OHU ydarcs.
Pa3Hble yyaCTHUKHM MOTYT IIO-pa3HOMY IMCaTh Ha3BaHME LIKOJIbI, HarpuMep, «Pu3nko-
Matematuueckas mkosa Nel8», « ®DMII Nel8». OpranuzaTopam oauMnuaabl NpeaocTaBIcHa
nH(bOpMalMs 0 Ha3BaHMSIX IIKOJI, KOTOPbIE HAMKMCAIN PErUCTPUPYEMble YUaCTHUKU OJTUMITHA/IbI.
To4HO U3BECTHO, YTO HU(PHI B HA3BAHUHU IIKOJIBI BCTPEUAIOTCS TOJIKO B HOMEPE LIKOJIBI,

a YMCIIO B 3allMCU Ha3BaHUS HIKOJIBI BCTPEYAETCS POBHO OJMH Pa3 U OHO OJJHO3HAYHO
OIIpeEesieT HOMEp IKOJIbl. HoMep MIKOJIBI SBIISIETCS MOJIOKUTEIBHBIM 1IEJIBIM UUCIIOM U HE
MO’KET HauMHAThCS ¢ HyJs. TpedyeTcst HamucaTh IporpamMmy JUlsl cailTa HHTEPHET-0JIMMITHAIbI,
KOTOpasi IOMOKET OpraHu3aTopaM OJMMITUA/bI MTOJIYUYUTh CIEIYIOIYI0 HH()OPMAIIHIO:
KOJINYECTBO LIKOJ M HOMEpA LIKOJI, U3 KOTOPBIX 3aperuCTPUPOBAIIOCH He Ooiee

IIITH YYaCTHUKOB.

3agaua Ne 2

ApudmeTrrueckas mporpeccusi — 3TO Takas HemycTasi OCIe10BaTeIbHOCTh YUCEI, B KOTOPO
pasHHIIAa MEXTY JTIOOBIMU ABYMS ITOCII€A0BATEIbHBIMU YJIEHaMHU paBHA KOHCTAHTE, Ha3bIBAeMOM
pasHoCThIO porpeccun. Hampumep, mocnegoatenbHocTh 3, 7, 11, 15 — apudmernueckas
nporpeccusi. M3 onpeneneHus cieayer, 4yTo Jito0ble OCIe0BaTeIbHOCTH AIUHbI 1 uimu 2 —
apudmeTndeckue, a ;yHb ) — He apudmeTndeckue. 3amana

MOCJIEI0BATEIbHOCTD PA3JIMYHBIX IeNbIX yucen a 1 ,a 2, ...,an . Tpebyercs pa3douTh ee Ha JiBe
apu(dmMeTnyecKue Nporpeccuy Ui OMpPEeIUTh, YTO 3TO HEBO3MOXHO c/enath. [lpu pazdouennn
KaX/IbIi{ 4JIeH 3a/laHHOM MOCJIe0BATEILHOCTH JIOJDKEH ObITh OTHECEH B OJIHY U3 JABYX
MIPOTPECCU, MPU 3TOM OTHOCUTEIBHBIN MOPSAIOK YHCEN OCTaeTCs Heu3MeHHBbIM. Pa3Onenue —
3TO OOpaTHas onepanus K CIUSHUIO TOCIE0BaTEIbHOCTEH.

3amaua Ne 3

JxeHTn3 HEAABHO y3HAII, 4TO Takoe yucia Gubonavyuu, U ceiyac OH 3aHUMAETCS U3YUCHUEM
QJITOPUTMOB IS UX IIOMCKA. BCKOpe emMy cTano CKy4HO YMTaTh PO HUX, U OH IPUyMaJl HOBBIN
THII YUCEJI, KOTOPBIA OH Ha3Basl ynucinamMu XORuHauun. OH onpenenit ux ciieTyomum
oOpazom:

o f(0)=a;

o f(1)=b;

e f(n)=f(n—1)®f(n—2) npn n&gt;1, roe & odosnauaer
onepanuio nmooburosoro uckimovaromniero MJIH.

Bam nansl Tpu 1ienbix yncna a, b u n, Haiinute f(n).
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Bam nyHO peminTh T HE3aBUCUMBIX TECTOBBIX IPUMEPOB.

3anaua Ne 4

Jana tabnuia nepecranoBku P. [ToctpouTs mo Helt mocnenoBatenbHOCTh T=(t 1,t2,...,tn ), B
KOTOpPOH t 1 paBHO YMCITY SJIEMEHTOB TepecTaHOBKH P, cTosimmx B P meBee uncia i 1 607IbIIHX 1.

Kontpoabnas padora Ne 2

3amaua Ne 1

[{emoe uncio x Ha3bpIBaeTCS CBOOOAHBIM OT KBAJIPATOB, €CJIM HET TAKOTO

uesnoro uyncna y&gt;1, 4ro X 1enuTcs Ha'y 2, TO €CTh X=Y 2 Z Ji1 HEKOTOPOro LIEOTr0 Z.
Janst uncna 1 u r. TpebyeTcs HailTu yucio map 1enbix yncen (a,b), Takux

yTo I=a&lt;b=r, n 4yncna a, b, a Takxxe nx nponsseneHne ab ceobogHbl OT
KBaOpaToB.

3amaua Ne 2

B aT0ii 3a1aue BaM HY>KHO BBIBOJUTH, Ha KaKHE MOJIOTPE3KU MBI pPa300beM

otpe3ok (1, r) ecnu OH MPUXOIUT B 3aIPOC JAepeBa OTPE3KOB, MOCTPOCHHOTO JJIst
MaccuBa pa3mepa n.

JlepeBo OTpe3KOB B TaHHOM 3ajlaue CTPOUTCA 1l MaccuBa [ 1, n]

cienyromuM obpa3om: oTpe3ok [1, r] pazdbuBaercs Ha [1, m] u [m+1, r], Toe

m=(I+r)/2. CrHauana oOpabaTpIBaeTCs JIEBBIN MOJTOTPE30K, 3aTEM MPABBIH.

3anaga Ne 3

[Tepen kneT4aToil MOJOCKOM IJIMHBI N CUIUT Ky3HEeUUK. Kaxkias kieTka

SIBIISICTCS JIMOO 3aHATOM, OO0 cBOOOAHOMN. Ky3Heunk ymeeT npeirath Ha 1, 2, ..., k
KJIeTOK Brepes. HaliquTe KOIM4ecTBO pa3nyHbIX MMyTei, KOTOPBIMH OH MOXET
no0patbest 10 MOCIICTHEH KIETKH, HE 3aX0/Is B 3aHSTHIC.

3amaua Ne 4

Ha uucnosoii npsimoit okpacuiau N oTpe3koB. I3BeCTHBI KOOPIMHATHI

JICBOTO M MPABOT0 KOHIIOB Kaxkaoro orpe3ka (L i m R 1). Haliti mymmny okpamieHHoi
YaCTH YMCIIOBOM MPSMO.

Konrponsnas padora Ne 3

3amaua Ne 1

Bamma 3agaua — HaifTH AIMHY HanOOJIBIIETO MpedHKca CTPOKH,

SIBJISIOIIETOCS AITMHIPOMOM.

3anaga Ne 2

AHTOH 1 Jlama Ha nepeMeHax J0sT UrpaTh B pa3InyHbIe UTPHI HA

kieTdaroit Oymare. K 11 kimaccy oHM ycrienu mourpaTth BO BCE UTPHI TAKOTO TUTIA H
MONPOCUITU TiporpammucTa BoBy npuaymats UM HOBYIO Urpy. BoBa npeanoxui
UM TPy 1O KOJOBBIM Ha3BaHueM &quot;Touka&quot; co cieayrommumMu mpaBuIaMu:
¢ Ha xiietyaroit 6ymare pucyercsi cucreMa KoopAauHar. B mosummtio (X, y)
CTaBUTCS TOUKA.

e X0J10M SBIISIETCS IEpEMEIIeHHE TOUKH Ha OJIMH U3 3apaHee BhIOPaHHBIX
BEKTOpOB. Tarke Ka)Iblii UTPOK MOKET OJMH pa3 32 UTPY CUMMETPUIHO
0TOOPa3UTh TOUKY OTHOCUTEIHHO MPSAMOM y = X.

e AntoH u Jlama xonat no ouepenu. IlepBbiM XoauT AHTOH.

e [IpourpsiBaer TOT, OCJIE YbETO X0OJa PACCTOSHUE OT TOYKU JIO Havaja
KOOpJWHAT IpeBbIaeT d.

[Tomorute uM onpeaenuTs NOOEAUTENS.

3anaga Ne 3

VY Bac ecTh n BepLIMH U CIIUCOK U3 m pedep. HazoBem npedukcom crnrcka

ero nepsbie k anemenToB. Halinure Hanbonpmmii(tio ;uymmHe) npedukce crmcka
pebep, KoTopblii 00pasyer jec(eciy B3sATh B Ipad TOIBKO ATH pedpa).

3anaga Ne 4



Ecth MaccuB pa3mepa n U3 MONapHO Pa3IUYHBIX 3JIeMeHTOB. HykHO

HOCTPOUTH SBHOE JIEKAPTOBO JIEPEBO, MOCTIE YE€TO BHIBECTH €T0 B (hopmare
(X,y,1,r)roe | uraTO X 1I€BOTO M MPABOTro ChIHA. J[epeBo TOMKHO OBITH Kyueil 1o
y ¥ OMHApHBIM JIepeBOM IoKcka 1o X. ['myOuHa aepeBa gomkHa ObITh He Oosee 50.

Criucok BONpPOCOB K 3aUéTy

1. Ocuosnsie koHTeMHEpHl STL: stack, queue, deque.

2. OcuHoBnbie koHTeMHEpH! STL: map, set, unordered map,

unordered_set.

3. [Tepebop KOMOMHATOPHBIX OOBEKTOB: MEPECTAHOBOK, Pa3MEIICHUH,
COUYETaHUM.

4. Tlepe6op KOMOUHATOPHBIX OOBEKTOB: pa30UECHU, TPABUITLHBIX

CKOOOYHBIX MTOCIIEI0BATEIHLHOCTEH.

5. 3agada o pacctaHoBKe dep3ei Ha MaxMaTHOU JTOCKE.

6. OcHosnble 6utoBsie oneparuu: NOT, OR, AND, XOR. CpoiicTBa
OuTOBBIX omnepanuid. [I[pumeHenrne OUTOBBIX OMepaluid B 3a7a4ax nepedopa.
7. Meton «pa3aensii u BinacTByi». COpTUPOBKA CIIUSIHUEM U €€

MIPUMEHEHUS.

8. ITouck nByX OMMKANIIMX TOUEK Ha MIOCKOCTH.

9. OCHOBHBIE ATOPUTMBI TEOPHH YHCEI: TTIOMCK HAaWOOJIBIIIET0 0OIIETOo
JIeNTUTENs 1 HAUMEHBIIEro 00IIero KpaTHOro JBYX uucel aroputMoM EBkinpa,
pacipeHHbId anropuT™ EBkina, perienue quodaHToBa ypaBHEHUS C IByMS
HEHU3BECTHBIMHU, TIOUCK OOPAaTHOT'O 3JIEMEHTA B KOJIbIIE IO MOYJIIO.

10. bunapHoe Bo3BeneHue B creneHb. Oynkuus Dinepa. Teopema

Olinepa. Manas Teopema depma,

11. Kuraiickast Teopema 00 ocTaTkax.

12. Anroputwm I"apHuepa.

13. IIpencraBnenue nepeBa OTPE3KOB B MaMsITH KombloTepa. bazoBbie
olepalyy: HaxoKJIEHHE CyMMBbl, MUHUMYyMa, Makcumyma, HO/I, n3meHenue B
TOUKE.

14. JlepeBo 0Tpe3KOB. 3apOC U3MEHEHUS HA OTPE3KE.

15. OcHOBBI TMHAMMYECKOTO IPOrpaMMHUpOoBaHusl. CTaHIapTHBIE 33/1a4u:
MOMCK HaWUIMHHENIIEH BO3pacTaloueil MOANOCIE10BAaTEIBHOCTH, TOUCK

HaWJUIMHHEeHel o01ei moamnocae10BaTeabHOCTH, 33a4a 00 ONTUMAIbHON
TPaeKTOPHH.

16. 3agaua o prok3ake u €€ BapualuH.

17. lunamudeckoe nporpaMMHUPOBAHKE HA MMONOTpe3Kax. J(nHamMuueckoe
IIPOrPaMMHUPOBAHNE Ha MOAMHOXKECTBAX.

18. JluHamuyeckoe NporpaMMHUPOBAHNE CYMM Ha ITOJMHOKECTBAX.

19. IlpencraBiieHne NaHHBIX KaK OTPE3KOB, PACIOJIOKEHHBIX Ha MPSAMOIL.
3amauda o BEIOOpPE 3asBOK. 3a7a4a O HAXOXKJACHUH JJIMHBI OOBETUHEHUST OTPE3KOB
Ha NpAMoil. MeToa CKaHUPYIOIEH MTPSMOM.

20. XemupoBaHHe B 33/1a4ax HA CTPOKHU.

21. Ilpeduxc-pynknus, anroput™m Knyra-Moppuca-Ilparra, z-pyHKims.
22. MeTo 1 BBIMTPBIITHBIX TO3UIUN.

23. IlpencraBneHue Urpsl Kak rpaga. MeTos peTpoCeKTUBHOTO aHAJIH3a.
24. Cuctema HenepeceKarouMxcs MHOXKECTB. DBPUCTHKA CHKATUS MYTH.
OBpHCTHKA 0O0bEJUHEHUS TI0 PaHTy. DBPUCTHKA pa3Mepa MOAIePEeBbEB.

25. Anroputm Kpackana moucka MUHIMAaJIBHOIO OCTOBHOTO JIEPEBA.

26. JlekapTOBO JEPEBO MO IBHOMY KIIIOUY.

27. JlekapToBO AEpEBO MO HESIBHOMY KIIIOUY.
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Kpurepun onenuBanus

ITokaszarenu Kpurepun 4-GanbHas 1IKajIa
(YpOBEHb OCBOCHUS)
OIIK-1 CTyIeHTOM JaH MOJHBIA, B JIOTUYECKON OrinuHo
3HaTh: MOCJIEA0BATEILHOCTA PA3BEPHYTHIN OTBET (TOBBINIICHHBIH
— HOCTAHOBKH 3§Haq Ha [OCTaBJEHHBIA BONPOC, TIJE OH YPOBEHB)
JIMHCHUHOU aJIl’ bl U
CHHO °op MIPOJCMOHCTPUPOBAII 3HAHHS TpPEAMETa B
AHAJIUTUYCCKOU v
NOJHOM 00beMe Y4eOHOW Iporpammsl,
TeOMETPUH; 5
— OCHOBHBIC HoHsys 1 | AOCTATOUHO IyOOKO OCMBICJTHBACT
tbopmyHpoBKE Teopem | AHCUHILIHHY, CaMOCTOSITEIIHHO, u
JMHEHHOI anre6psl 1 HCYCPIBIBAOIIIC OTBEYaCT Ha
AHATUTHICCKOM JIOTIOJTHUTEIBHBIC ~ BOMIPOCHI,  MPHUBOIUT
rE€OMETPHH; COOCTBEHHBIC TIPUMEPHI MO MPOOIIEMATHKE
— BEKTOpHBIE, MIOCTaBJICHHOTO BOIIpOCA, permn
adpunHbIE N IpeUIoKEHHbBIE PAKTUYECKHE 3aJaHus 0e3
CBKJINJOBBIC 0]].[14601(.
MIPOCTPAHCTBA, o
CTyleHTOM JlaH pa3BEepHYTHIH OTBET Ha Xoporio
— KITacCU(hUKAITHIO M :
NOBEpXHOCTEl BTOPOTO IIOCTABJICHHBIM  BOIIPOC, TIA€ CTYICHT (0a30BBIN YPOBEHB)
HOpS/IKA; JEMOHCTPHUPYET 3HaHUS, NPUOOPETECHHBIE

— OCHOBBI TEOPUHU
JIMHEWHBIX ONIEPATOPOB
Y KBaJIpaTHUHBIX (hopm.

YMmerTh:
— BBIIIOJIHATH onepaunu
C BEKTOpamu;

Ha JICKHUOHHBIX W MPAKTUYCCKUX 3aHATHUAX,

a TaKke TOJy4YEHHbIE IOCPEICTBOM
W3YYCHHUS 00s13aTeNbHBIX y4eOHBIX
MaTepHuaioB §(0) Kypcy, JlaeT
apTYMEHTHPOBAHHBIC OTBETHI, MPHUBOJUT
IpUMEpbl, B  OTBETE  MNPHUCYTCTBYET
CBOOOJHOEC BJIAJICHHE MOHOJOTHYCCKOM

— mecnenosars PEUbI0, JIOTUYHOCTh U TOCIICA0BATEILHOCTh
CBOMCTBA JIMHCHUHBIX
ONEpATOpOE: orBeta. OHAKO JTOMYCKAETCS HETOYHOCTD B
_ pemats OTBeTe. Permn TPe/JIOKEHHBIC
reOMETPHYCCKIE NpakTHYECKUE 3aJaHus C HEeOOJbIIUMHU
3a1a4¥ B €BKJIUTOBOM HCTOYHOCTAMM.
NPOCTPaHCTBE; CryneHtom JlaH OTBET, | YOBJIETBOPUTEIHHO
— MCCIIC/10BATh KPUBLIC | CBUIETENLCTBYIONIMA B OCHOBHOM O | (IOPOTOBBI YPOBEHB)
1 TIOBCPXHOCTH BTOPOTO | spapyn IPOIIECCOB U3y4aeMoin
nopsijika B 00IIeM Bue; JUCLIUILINHBL, OTJIMYAIOIIUHCS
;Ci%if;fi“ HEJOCTATOYHOW TJIIyOMHOW U TMOJHOTOM
BCTIOMOMATENLHbLE PacKpbITHsS TEMbI, 3HAHHEM OCHOBHBIX
e — BOIIPOCOB TEOPHH, cinabo
TeOpEeMBI H3 Kypca cOPMHUPOBAHHBIMA HaBBIKAMH  aHAK3a
aIreGpbl ¥ reoMeTpuy. | ABJIECHHUH,  MPOLECCOB,  HEAOCTATOYHBIM
YMEHHEM JaBaTh  apryMEHTHPOBAaHHBIC
Baaners: OTBETHI u MIPUBOJIUTH TIPUMEPBI,
— MaTeMaTHYEeCKUM HEJOCTAaTOYHO  CBOOOJHBIM  BIIAJICHHEM
anmapaToM anreops! 1 MOHOJIOTUYECKON PEYbI0, JIOTUYHOCTBIO U
TFEOMETPHH, MOCJIEJOBATEILHOCTHIO OTBETA.
— HaBbIKaMH JlonyckaeTcsi  HECKOJbKO  OHMIMOOK B
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COACPpIKaHNN OTBE€Ta u pEeICHUN
MMPAKTHYCCKUX BaﬂaHI/Iﬁ .

CtyzneHTOM J1aH OTBET, KOTOPbIil copepxut | HeyaoBiaeTBOpUTENbHO

pan CEPHE3HBIX HETOYHOCTEN, (YypoBeHb He
OoOHapy’KUBAIOIIUN HE3HAHUE IPOLIECCOB chopMUpOBaH)
u3y4aeMon PEeIMETHOM obnactu,

OTJIMYAIOIINNCS HETJIyOOKHM DPAaCKpbITHEM
TEMbI, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TeopuHu, Hec(HOPMHUPOBAHHBIMU HaBBIKAMHU
aHaJIM3a SIBICHUH, IPOLECCOB, HEYMEHHEM

HUCITIOJIB30BaAHUA

anmapara anre6psI 1 aBaTh apryMEHTUPOBaHHbIC OTBETHI,
FCOMETPHH 1IPU c1abBIM  BIIAJAEHHEM  MOHOJIOTHYECKOI
PELICHNH KOHKPETHBIX | PEYBIO,  OTCYTCTBHEM  JIOTHYHOCTH W
3a1ad. OCJICI0OBATCAbHOCTH. BriBoanl

IIOBEPXHOCTHBL. PemeHne npakTU4ecKux
3aIaHUKM HE BBINOJHEHO. T.e CTyIeHT He
CHOCOOEH OTBETUTh Ha BOIIPOCH! AAXKe MPHU
JIOTIOJIHUTENBHBIX HABOIALIMX  BOIpPOCaxX
IIPENoAABaTEIs.

2. IlepeyeHb KOMIIETEHUM I, 3TANBI X (POPMUPOBAHMS, ONIMCAHNE MIOKA3aTeJIel U
KpPHUTEepPUeB OLCHUBAHMS KOMIICTEHIMI HA Pa3JIMYHBIX 3Tanax ux GopMupoBaHus,
ONMUCAHHUE HIKAJLI OLICHUBAHUSA

2.1. lllkana oneHnBaHust ¢(hpOPMUPOBAHHOCTH KOMIICTCHIMI H ee ONUCAHHE

OrnenuBanue ypoBHS CHOPMHPOBAHHOCTH KOMIICTCHIIMA B MPOILECCE OCBOCHUS
JTUCIUIUTAHBI OCYIIECTBIISIETCS MO CIEAYIOLIEH TPEXypOBHEBOH IIIKAle:

Ilopozoswiil yposens - IpeNonaraeT OTPAKEHUE TEX 0XKUIAEMBIX Pe3yJIbTaTOB, KOTOPBIC
OTIpEACNAI0T MHUHUMATbHBIA HAa0Op 3HAHUW U (WIM) YMEHHH M (WJIM) HABBIKOB, MOJTYYEHHBIX
CTYJICHTOM B PE3yJIbTaTe OCBOCHUS TUCIHUILTUHBL. [10pOTOBEI YPOBEHD SIBJISICTCS 00S3aTCIILHBIM
YPOBHEM JIJISl CTYJ€HTa K MOMEHTY 3aBEpIIICHUS UM OCBOCHUS JAHHOUN JUCUHUTUIHHBI.

IIpoosunymoiii ypogens - IPEAIONIaraeT CIOCOOHOCTh CTYACHTA HCIIOJIB30BaTh 3HAHHMSA,
YMEHHUSI, HABBIKH U (WJIM) OMBIT JESITENBbHOCTHU, MOJYYSHHbIE TIPU OCBOSCHUH AMCLUILUINHBI, JUIS
perreHus mpodeccHnoHaNbHBIX 3a1a4. [IpoBUHYTHIN YPOBEHD MPEBOCXOIUT MTOPOTOBBIA YPOBEHB
10 HECKOJIBKUM CYIIIECTBEHHBIM MIPU3HAKAM.

Buvicokuii  yposens - ipeArionaraeT CcrnocoOHOCTh CTYJEHTa HCIOJIb30BATh ITOTECHITHAI
WHTETPUPOBAHHBIX 3HAHUM, YMEHUI, HABBIKOB M (WJIH) OMbITA JIEATEIBHOCTH, MOJYYCHHBIX MPH
OCBOCHMW JWCHUIUIMHBI, I TBOPYECKOIO peIIeHUS NPO(ECCHOHATBHBIX 3a7ad |
CaMOCTOSITENILHOTO TOMCKAa HOBBIX IMOAXOJOB B HX PEIICHUH IyTeM KOMOWHUPOBAaHUSA U
WCIIOJIb30BAHUSI M3BECTHBIX CIIOCOOOB PEMICHHS NMPUMEHHTEIBHO K KOHKPETHBIM YCIOBHSIM.
Bricokuii ypoBeHb TPEBOCXOIUT MOPOTOBBIN YPOBEHD 10 BCEM CYIIECTBEHHBIM MPU3HAKAM.
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2.2. Hepeqeﬂb KOMHeTeHHHﬁ, ITanbl UX (l)OpMHpOBaHI/Iﬂ, ONnmHUCaAHME MoKAa3aTeeH u KPUTEPUEB ONCHUBAHUA KOMIIeTEHIIMH Ha PAa3JIHYHBIX

Tanax ux ¢gopmMupoBaHus

Jransl Ixana ¥ KpUTepUN OLEHUBAHUS KOMIIETEHINI
Ko, OpMHU- HA Pa3JINYHBIX 3Tanax ux (popMUpPoOBaHUS
A ®opma (bop IHoka3zarean P (bopmup
KOMIIe- poBaHuA
KOHTPOJIsI OLICHMBAHUS
TeHIUH (Ne TembI . . .
IloporoBbiii ypoBenb | IIpoaBUHYTHIN YPpOBEHb Bbicokuii ypoBeHb
(pa3aena)
OomenpogdeccuoHaibHbIe KOMIIETEHIIUH
OIIK-1 | KoHTponbHBIE 1-8 3HATh: 1. 3HaHME OCHOBHBIX 1. 3HaHWE OCHOBHBIX 1. 3HaHME OCHOBHBIX
paboter Ne 1 - 3, — IIOCTAaHOBKH 3aa4 ONPEIEIECHUN U TEOPEM ONPENEIICHUN U TEOpEM ONpPENIEIEHUN U TEOPEM
3K3aMeH JTUHEWHOU anreOpsl; JTUHEWHOU anreOphl. JTUHEWHOU anreOphl. JTUHEWHOU anreOpHl.

— OCHOBHBIE TTOHATHS U
(hopMyIHpOBKU
TEopeM.

— OCHOBBI TEOPHU
MaTpHIl U
ONPENCIIUTEIICH;

— CBOHCTBA
MHOTOYIEHOB;

— KIIacCU(UKAIHIIO U
CBOMCTBA KPUBBIX
BTOPOTO TOPSIKA.

— OCHOBBI TEOPUH
BEKTOPHBIX
MIPOCTPAHCTB.

Ymern:

— pelaTh CUCTEMBI
JIMHEWHBIX YpaBHEHUH;
— BBITIOJIHATE OII€paIiun
C MaTpULIAMU;

— HaXOJUTh KOPHU
MHOT'OYJICHOB,;

— BBIIIOJIHATH OII€paliun
C BEKTOpamu,

2. YMeHue pemarhb
TUIOBBIE 33/1a4M Kypca:
CUCTEMBI JTUHEHHBIX
ypaBHEHU, onepaiuu
C MaTpULIAMH,
BBIYHCIICHUE
OTIpEeIEITIUTES, TOUCK
KOpHEN MHOTro4JIeHa,
Omnepaluu ¢
BEKTOpaMH.

3. Bnagenue
MaTeMaTHYECKUM
arnmapaToM anreopsl U
TCOMETPHHU.

2. YMeHue
BOCTIPOM3BOIUTD
JI0Ka3aTeIbCTBA OCHOBHBIX
¥ BCIIOMOTATEIbHBIX
YTBEP)KACHUH U TEOpEM U3
Kypca anredpsl 1
TEOMETPHH.

3. YMeHue pematb
OCHOBHBIE 33J1a4H Kypca:
CHUCTEMBbI JIMHEUHBIX
YpPaBHEHUH, KOMIUJIEKCHbBIE
4yucia, ONepaln ¢
MaTpHULaMH, BEIYUCIICHHE
ONpPEICIUTENS U PaHTa
MaTpHIIbl, CBOICTBA
MHOT'OWIEHOB U KPUBBIX
BTOPOTO TTOPSI/IKA,
omnepaluy ¢ BEKTOpamHu.

4. Bnageuune
MAaTEMATUUYCCKUM
arnmapaToM aireOpsl U

2. YMeHue caMOCTOSATEIbHO
JOKa3bIBATh YTBep)KILCHI/Iﬂ nu
pelIaTh TEOPETUUYECKHE 3aaUu B
pamMKax Kypca anreopsl 1
TEOMETPHHU.

3. YMeHue pemaTs OCHOBHBIE
3a1a4n Kypcea:

CHUCTEMBI IMHEWHBIX YPaBHEHUH,
KOMIIJIEKCHBIE YHCIIa, OTIEPaLH C
MaTpHUIaMH, BEIUHUCIICHUE
OTIpe/IeTUTENS U paHra MaTpHIIbI,
CBOWCTBa MHOTOYJICHOB M KPHUBBIX
BTOPOT'O MOPSKA, OTIEPALIIH C
BEKTOpaMH.

4. YMeHne pemaTh 3a1a9u
JUHEWHOH aireOphl MOBBIIIEHHOM
CJIO)KHOCTH HaJ TPOU3BOJIBHBIMHU

KOJIbLIAMU U TTOJIAMHU

5. Bnagenne MaTreMaTU4eCKUM
anmapaToM anreopsl U




— UCCIIEI0BaTh KPUBBIC
BTOPOI'O MOPSJIKa;

— JIOKa3bIBaTh
OCHOBHBIE
YTBEPKIEHUS U
TEOPEMBL.

Baanern:

— MaTeMaTU4YCCKHUM
anmapaToM anreopsl U
TeOMETPHUH;

— HaBBIKAMU
UCTIOJIh30BAHHS
amnmapaTta aiaredpsl u
TeOMETPUH IIpU
pelIeHNU KOHKPETHBIX

TEOMETPHH.

TEOMETPHH.

3ajau.
KonTponbsHbie 9-15 3HATh: 1. 3HaHNEe OCHOBHBIX 1. 3HaHME OCHOBHEIX 1. 3HaHME OCHOBHBIX
paboter Ne 4 — 6, — IIOCTAHOBKH 3a4a4 ONPEIEIECHUN U TEOPEM ONPENEIICHUN U TEOpEM ONpPENIEICHUN U TEOPEM
3K3aMEH JTUHEWHOU anreOpsl u JIUHEHHO anreOphl 1 JIUHEHHO anreOpsl 1 JTUHEHHOH anreOpsl 1

aHAJTUTUYECKOU
FCOMETPUH;

— OCHOBHBIC ITOHSTHS U
(hopMyIpOBKH TEOpEM
TUHEHHOW anreOpsl 1

aHaAJIUTHYECKON
TEOMETPUH.

2. YMeHue penath
TUTIOBBIE 33/1a4H Kypca:

aHATUTHYECKON T€OMCTpPHUH.

2. YMmeHue
BOCIPOHM3BOINUTH

JOKa3aTCJIbCTBA OCHOBHBIX

AHATUTHYECKOMN reoMETpHUH.

2. YMeHune caMOCTOITEILHO
JIOKa3bIBaTh YTBEPKICHHUS U
pelIaTh TEOPETHUYECKHE 3aaUu B

AHANUTUYECKOU olepanyy ¢ BEKTOpamMu Y BCTIOMOTaTENbHBIX paMKax Kypca anreOpsl 1
TEOMETPUH; Y TOYKAMH B YTBEPKICHUI U TEOPEM U3 TeOMETPUHU.

— BEKTOPHBIE, apUHHBIX T Kypca anredpsl u

adduHHBIC 1 €BKJIMJIOBBIX T€OMETPUHU. 3. YMeHue penratb OCHOBHBIE
€BKII/IOBBIE MIPOCTPAHCTBAX, IOUCK 3a/1a4u Kypca:
IIPOCTPAHCTBA; COOCTBEHHBIX 3. YMeHue pematb Olepalyy ¢ BEKTOpaMH U

— KJaccudukanuio 3HAYEHUHN U OCHOBHBIE 33J1a4M Kypca: TOYKaMH B aQHUHHBIX U
MOBEPXHOCTEN BTOPOTO | COOCTBEHHBIX BEKTOPOB | OIEpalyy ¢ BEKTOpaMH U €BKJIMJIOBBIX IIPOCTPAHCTBAX,
TIOpsIIKa; JUHEWHBIX OIIEpPaTOpOB, TOYKaMH B aQPUHHBIX U MTOCTPOEHUE MATPHIIBI TUHEHHOTO
— OCHOBBI TEOPHHU IIPUBEJICHUE €BKIIUIOBBIX oIepaTopa U UCCIENOBaHKE €ro
JIMHENHBIX OIIEpaTOpOB YPAaBHEHUI BTOPOTO IIPOCTPAHCTBAX, CBOMCTB, IOUCK COOCTBEHHBIX
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¥ KBaJPATHYHBIX (POPM.

YMmeTh:

— BBIMIOJIHATH OINEPALIUN
C BEKTOpamH;

— HCCIEN0BATh
CBOMCTBA THHEHHBIX
OIIepaTopoB;

— peuiatb
TEOMETPUICCKUE
3aJla41 B €BKJIHMI0BOM
MIPOCTPAHCTRE;

— MCCIIEIOBATh KPUBEIC
1 TIOBEPXHOCTH
BTOPOTO MOPsJIKa B
00I111eEM BUJIE;

— JIOKa3bIBaTh
OCHOBHEIE U
BCIIOMOTaTEILHEIE
YTBEPXKICHUS U
TEOpEMBI U3 Kypca
areOphl U TEOMETPHH.

Baagern:

— MAaTCMAaTUYCCKUM
anmapaToM anreOpsl U
TCOMETPUU;

— HaBbIKaMHN
HCIIOJIb30BaHUS
amnmapata anreOpsl u
TeOMETPUH TIPH
pGHICHI/II/I KOHKpCTHI)IX
3aJ1a4.

nopsiiKa K
KAaHOHUYECKOMY BH]Y.

3. Binanenue
MaTeMaTUYCCKUM
anmaparoM anreopbl U
TCOMETPHH.

MMOCTPOCHUE MATPHIIBI
JUHEHHOTO OmepaTopa u
HCCIIEIOBAHKE €TI0 CBOMCTB,
IOHMCK COOCTBEHHBIX
3HAYE€HUI U COOCTBEHHBIX
BEKTOPOB JINHEHHBIX
OTIepaTopoB, IIOCTPOCHHUE U
MIPUMEHEHUE KOPIaHOBOM
HOpPMaJIbHOH (hOpMBL,
HCCIIE0BaHUE
KBaJPaTUIHBIX (HOpM,
MPHUBEJICHUE YPaBHEHUI
BTOPOTO MOPSIKA K
KaHOHMYECKOMY BHUJIY.

3. Bnagenue
MaTeMaTHYECKHM
amnmapaToM anredpsl U
TEOMETPUH.

3HAYCHUN U COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX ONEPATOPOB,
MIOCTPOEHUE U IPUMEHEHUE
YKOPJAHOBOH HOPMAJIbHOM
(hopMBI, UCCIICTOBAHHUE
KBaJIpaTUIHBIX (popm,
TIpHUBeJIeHIE YpaBHEHUI BTOPOTO
MOpsIIKa K KAHOHUYIECKOMY BH/TY.

4. YMeHue pemaTh 3a/1auu
JTUHEHHOW anreOpsl 1
AHATMTUYECKOH TeOMEeTpUn
MTOBBIIIICHHOM CJI0XHOCTH HaJ
ITIPOU3BOJIbHBIMU BEKTOPHBIMU
MIPOCTPAaHCTBAMHU

5. Binagenne MaTeMaTHYECKUM
anrmaparoM anreOpsl U
TCOMETPHH.
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3. MeToanyeckHe peKOMeHAAMH NPENoaBaTe/I0 110 npoueaype ONeHUBAHUA 3HAHMIA,
YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YyOLIHX ITANbI

(opmMupoBanus KOMIETEHIMH

HGHBIO mnmpoucaypsl OUCHUBAHUA ABJIACTCA ONMPCACICHUE CTCIICHHU OBJIAICHUA CTYACHTOM
OKUIAEMBIMU pe3yJbTaTaMu OOy4YeHHs (3HAHUSMHU, YMEHUSMH, HABBIKAMU H (WJIH) OMBITOM
JIeATEITLHOCTH).

[Ipouienypa OleHHMBAaHUS CTETEHU OBJAJCHHUS CTYJACHTOM OXKUIAEMBIMU PE3yJbTaTaMu
OOyYeHHUsT OCYMIECTBISICTCS C IOMOIIBI0 METOJWYCCKUX MaTepUaAJIOB, IPEJICTABICHHBIX B
paznene «TumoBble KOHTPOJBHBIC 3aJaHUS WM WHBIE MaTepuajbl, HEOOXOAUMBIE ISl OIICHKU
3HaHWW, YMEHUH, HaABBIKOB M (WJIM) ONbITA JAESITEIBHOCTH, XapaKTEPHU3YIOIIMUX ITallbl
(bopMUPOBaHUS KOMIIETSHIIHID

3.1 Kputepum olleHUBAHMSA CTeNleHH OBJIA/JICHUS] 3SHAHUSIMU, YMEHUSAMH, HABBIKAMM U
(MJIHM) ONBITOM J1eSITEJILHOCTH, ONIpee/IsiiolHe YPOBHU ¢(POPMHUPOBAHHOCTH KOMIIETEHIM I

[Toporosslif ypoBeHb (0011IKE XapaKTEPUCTUKH ):

BJIaJICHHE OCHOBHBIM 00bEMOM 3HAHHI 110 MPOrpamMme JUCHUIUINHBL

3HaHWE OCHOBHOW TEPMHUHOJIOTUM JAaHHON O0O0JIacTH 3HAHWUN, CTHIUCTHYECKU
rpaMOTHOE, JIOTUYECKH IPaBHIBHOE U3J0KEHHE OTBEeTa Ha BOIPOCH 0e3
CYIIECTBEHHBIX OIHUOOK;

BIIQJICHUE HHCTPYMEHTAPUEM JMCLMIUIMHBI, YMEHUE €ro MCIOJIb30BaThb B
pEIIeHUH CTaHAPTHBIX (THUIOBBIX) 3314,

CIIOCOOHOCTh CAMOCTOSTEIBHO MPUMEHATH TUIIOBBIE PEILICHUS B paMKax padoueit
[IPOrpamMMbl TUCLHUILINHBI;

YCBOEHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHAOBaHHOW paboyeil mporpammoit
JUCUUILIUHBI;

3HaHWe 0a30BbIX TEOPHH, KOHUENIMA U HalpaBICHUH IO H3ydyaeMoi
JUCLUIUINHE;

caMocTosiITeNIbHAs paboTa Ha TNPAKTHUYECKUX U JIAOOpPaTOPHBIX 3aHATHUSX,
NEPUOUYECKOE Y4YacTUE B TPYMIOBBIX OOCYXJEHUSX, NOCTAaTOYHBIH YpPOBEHb
KYJIbTYPbI UCTIOJIHEHUS 3a/1aHHM.

[TpoaBUHYTHIN ypoBeHb (00IIME XapaKTEPUCTHKH):

JIOCTaTOYHO TIOJHBIE W CHUCTEMAaTH3UPOBAaHHBIE 3HAHUS B 00BEME MPOrpaMMBbI
JUCLUIUINHBL;

WCIIOJIb30BAHWE  OCHOBHOM  TEPMHUHOJIOTMM  JaHHOW  OOJIaCTH  3HAHUM,
CTUIIMCTUYECKU TPaMOTHOE, JIOTMYECKU IIPAaBWIBHOE U3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE J€IIaTh BBIBOIBL;

BIAQJCHUE HWHCTPYMEHTAPUEM JMCLMIUIMHBI, yYMEHUE €ro MCIOJIb30BaTh B
pelieHny yuyeOHbIX U Tpo(ecCHOHAIBHBIX 3aa4;

CHOCOOHOCTh CaMOCTOATENBHO pelIaTh CIIOKHBIE 3a/1a4uM (MPoOJIeMbl) B paMKax
paboueil mporpaMmbl AUCHUILIUHBI;

YCBOCHHUE OCHOBHOW U JOINOJHUTEIBHOW JIUTEPATYPBl, PEKOMEHIOBAaHHOU
paboueii mporpaMMoil TUCHUIUINHBI;

YMEHHE OPUEHTHPOBATHCS B 0A30BBIX TEOPUAX, KOHLUEHIMAX U HANpPaBJICHUSIX 10
M3y4aeMOH IUCLUUIUIMHE U AaBaTh UM CPABHUTEIBHYIO OLIEHKY;

caMocCTOsITeNIbHAsl paboTa Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSIX, y4acTHE
B TPYIIIOBBIX OOCYKAEHUSX, BBICOKHM yPOBEHb KyJIbTYphl UCIIOJIHEHUS 3alaHHH.

Bricokwii ypoBeHb (00II1e XapaKTePUCTHKH ):

CHUCTEMaTHU3UPOBAaHHBIC, TIyOOKHE W TIOJIHBIE 3HAaHUA 110 BCEM pazjeiiaM
JUCITATIIINHEL,

TOYHOE UCTOJIb30BAaHUE TEPMHUHOJIOTHH JaHHON 00JacTH 3HAHUH, CTHUIIMCTUYECKH
rPaMOTHOE, JOTHYECKU MPABMUIIBHOE H3JI0)KEHUE OTBETA HAa BOIPOCHI, YMEHHE
JeNiaTh 00OCHOBAHHBIE BBEIBOJIBI,



Oe3ynpeyHoe  BIaJieHUE WHCTPYMEHTapHeM  JUCLUUIUIMHBI, YMEHHE €ro
MCIIONIb30BaTh B IOCTAHOBKE M PEIICHUH HAYYHBIX U MPOECCHOHANBHBIX 3a/1a4;
CIIOCOOHOCTh ~ CaMOCTOSITEIbBHO M TBOPYECKHM pellaTh CJIOXHBIE 3aJlauM
(mpobiiembl) B pamMKkax pabodeit mporpaMMbl JUCITUTUTHHBL,

MOJTHOE M TIyOOKOe YCBOGHHWE OCHOBHOW U JIOTIOJIHUTEIBHOM JIMTEpaTyphl,
PEKOMEHI0BaHHOW paboueii MporpaMMoil TUCIUTUIMHEI;

YMEHHE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPUAX, KOHLEMIUSAX U HaIpaBICHUIX
10 U3y4aeMOM JTUCUUIUIMHE U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

aKTHBHAsI CAMOCTOSTENIbHAS pab0Ta HAa MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHSAX,
TBOPYECKOE y4acTHE B I'PYMIIOBBIX OOCYKICHHUSAX, BBICOKHI YpOBEHb KYJIbTYpPbI
WCTIOJTHEHHUSI 33/IaHUM.

3.2 Onucanue npoueaypbl BICTABJICHUS OLEHKH

B 3aBucumoctu oT ypoBHS COPMUPOBAHHOCTH Ka)KJIOM KOMIIETEHIIMH MO OKOHYAHUU
OCBOCHHUSl JUCLUIUIMHBI CTYAEHTY BBICTAaBJISIETCA OLEHKA. [l IUCUUIUIMH, HM3Yy4acMbIX B
TE€YEHHE HECKOJIBKUX CEMECTPOB, OIIEHKAa MOKET BBICTABISATHCS HE TOJBKO MO OKOHYAHUM €€
OCBOCHMS, HO U B HPOMEKYTOUHBIX ceMecTpax. BuJ OLEHKH («OTIMYHO», «XOPOILIOY,
«YZOBJIETBOPUTEIILHO», «HEYJOBIIETBOPUTEIBHO», «3aYTCHO», «HE3aYTEHO») OIpeesieTcs
paboueil mporpaMMoil AUCHUILIMHBI B COOTBETCTBUU C YUEOHBIM IJIAHOM.

OueHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, Y KOTOpPOro Kax/aas KOMIIETEHIUS
(TMOJIHOCTBIO WJIM YAaCTHYHO (hopMUpyeMas JaHHOW JUCLUIUIMHON) cOpMHUpPOBaHA HAa BHICOKOM
YpOBHE.

OneHka «XOpoLIO» BBICTABISIETCA CTYIAEHTY, Yy KOTOPOIO KaKJash KOMIIETEHIUS
(MOTHOCTHIO UM YACTUYHO (PpopMUpyeMasi JaHHOW TUCIMIUIMHON) c(hOPMHUPOBAHA HE HIKE, UEM
Ha IPOABUHYTOM YPOBHE.

OueHka «yJIOBJIETBOPUTEIBHO»  BBICTABISETCS CTYIEHTY, Yy KOTOPOIrO KaxKias
KOMIIETEHIH (ITOJTHOCTHIO MIIM YaCTUYHO (popMupyeMast JaHHON AUCHUILTUHON) chopMUpoBaHa
HE HIKE, YEM Ha TIOPOTrOBOM YpPOBHE.

OrneHka «HEYAO0BJIETBOPUTEIHHO» BBICTABISACTCA CTYJEHTY, Y KOTOPOrO XOTsI Obl OJHA
KOMIIETEHIIMS (TIOJTHOCTHIO WIIM YaCTUYHO (hopMUpyeMasl TaHHOW TUCIUILINHON) cpopmupoBaHa
HUKE, YEM Ha [IOPOTOBOM YPOBHE.

OueHka «3a4eT» BBICTABIAETCS CTYJIEHTY, y KOTOPOro KaXKJas KOMIIETCHIIMS
(TMIOJIHOCTBIO WJIM YaCTUYHO (OopMHUpYyeMasi JaHHOW JUCLUUIUIMHON) COPMHUPOBAHA HE HUXKE, YEM
Ha TIOPOTrOBOM YpPOBHE.

OreHKa «HE3aYTEHO)» BBICTABIICTCS CTYJECHTY, Y KOTOPOTO XOTs Obl OJJHA KOMIETEHIIHS
(MOTHOCTBIO WM YAaCTUYHO (opMUpyeMasi JaHHOW JUCHMILIMHON) chopMHUpoBaHa HUXKE, YEM Ha
IIOPOTOBOM YPOBHE.
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IIpuniaoxenne Ne2 k padoueii nporpaMme AUCHHUIIMHBI
«CropTHBHOE IPOrpaMMHpPOBaHHE»

MeToauuyecKue YKazaHudA AJadA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUMHDBI

CamocrosiTennbHass  paboTa CTYJIEHTOB HampaBlieHa Ha MPUOOpETEeHHE HOBBIX
TEOPETUYECKUX M (PaKTUUECKUX 3HAHUH, 3aKperyieHHe MOJTYYSHHBIX HAaBBIKOB, - BBINOJIHACTCS B
YUTAJIBLHOM 3ajie OMOIMOTEKH U B JOMAIHUX YCIOBHSIX, MOAKPEIUISETCS yueOHO-METOJUUECKUM
U MH(OPMAIIMOHHBIM o0ecrieueHneM (yuyeOHUKH, Y4eOHO-METOANYECKHE MOCcOoOUs, KOHCIEKTHI
JISKIIH ).

JUis mpoBEepKM M KOHTPOJISL YCBOEHHS TEOPETUYECKOTO MaTepualia, MpHOOpPETEHHBIX
MIPAKTUYECKUX HABBIKOB B TeUeHHE 00yUEHUs MPOBOISATCS MEPONPUITHS TEKYIIeH aTTecTalluu B
BUJIE KOHTPOJIBHBIX PaloT.

DK3aMeH NPOBOJIUTCS B MUCbMEHHOM (opMe, KaxIblil OUIeT coepKUT HOPMYITUPOBKU U
JI0Ka3aTeNIbCTBA YTBEPXKIECHUM, a TaKKe€ TEOPETUUYECKUE U IPAKTUYECKHE 3aJaud U3 Kypca
«AnreOpsl U reoMeTpun». Ha camocTosiTeNnbHy0 MOATOTOBKY K 9K3aMEHY BhIJIENsIeTcs 3 JHs, BO
BpEMS IIOJATOTOBKH K IK3aMEHY MPEAYCMOTpPEHA IPYNIOBasi KOHCYJIbTaIMsL.

Jlnst mpoBepku YpOBHSI CPOPMUPOBAHHOCTH KOMIIETEHIMI MpPU MOATOTOBKE K HK3aMEHY
PEKOMEHTYETCSl BBIIIOJIHUTB TECT U1l CAMOIIPOBEPKH.

YueoH0-MeTOIHYECKOE 00ecTIeYeHHEe CAaMOCTOATENBLHOI PaG0ThI CTYAEHTOB MO THCIHILINHE

Taoke qa mopbopa y4yeOHOW JUTepaTypbl PEKOMEHIYETCS HCHOJIb30BATh LIMPOKHIMA
CIIEKTP UHTEPHET-PECYPCOB:

1. HayuyHo-o0pa3oBaTteabHblii caiit Exponenta.ru (http://www.exponenta.ru).
OcHoBHble wenu mpoekta Exponenta.ru: coszmate B poccuiickom MHTepHeTre eauHOe
MPOCTPAHCTBO ISl BCEX, KTO HCIOJNB3YeT M XOYET MCIOJIh30BATh MAaTEeMAaTHYECKHE MAKETHl B
o0pa3oBaTeNbHOW M HAy4YHOM JESATEIbHOCTH; COJACHCTBOBATh CO3JIAHHIO PYCCKOSI3BIYHOTO
cooO1ecTBa nojabp3oBateselt matemaruyeckoro 110.

2. D1eKTPOHHO-0H0/IMOTeYHAsA CcHCTeMa «YHHBepcuTeTcKasi OmOiamorexka online»
(www.biblioclub.ru) - »snextponnas OubnmoTeka, oOecmedywBaromas IOCTYNl K Haubosee
BOCTpeOOBaHHBIM MaTepHajIaM-IIEpPBOMCTOUHUKAM, Y4eOHOH, HaydHOW M XyH0KECTBEHHOMH
JUTEPATYpE BEAYIINX U3IATENBCTB (*perucrpamus B 2JIEKTPOHHON OMOIHOTEKEe — TOJIBKO B CETH
yHuBepcureTa. [locne perucrpanun pabota ¢ cUCTEMON BO3MOXHA € JHOOOH TOYKH J1OCTyINa B
Internet.).

3. Uapopmanuonnass cucrema "EnumHoe oOKHO xoctyna K 00pa3oBaTe/IbHBIM
pecypcam" (http://window.edu.ru/library).

Llenpto  co3manust uHpoOpManMOHHOM  cuctembl "EnmHoe oOKHO — jocTyma K
obpazoBarenbubiM pecypcam”" (MC "Emmnoe oxHo ") siBhsieTcs oOecrieueHHe CBOOOTHOTO
JIOCTYIAa K MHTErPaJbHOMY KaTajory oOpa3oBaTelbHBIX MHTEPHET-PECYPCOB U K 3JIEKTPOHHOMN
OoubnIMoTEKE Y4yeOHO-METOAUMYECKHX MaTepuanoB i oOmero U npodeccuoHaIbHOTO
o0Opa3oBaHusl.

Nndopmanmonnas cucrema "ExanHoe okHO gocTynma kK oOpa3oBaTelbHBIM pecypcam"
co3maHa 1o 3akazy DenepalbHOro areHTcTBa Mo obpazoBanuio B 2005-2008 rr. 'omoBHOIA
paspaboTunk mpoekra - DenepadbHOE TOCYJApCTBEHHOE AaBTOHOMHOE — YUPEKICHUE
['ocynapcTBeHHBIH Hay4YHO-MCCIIEOBATEILCKUNA HHCTUTYT HMH(OPMAIMOHHBIX TEXHOJOTMHA U
tenekommyHukauuit (GI'AY THUU UTT "Undopmuka") www.informika.ru.

st camocTosITeNbHOTO To100pa JutepaTypbl B Oubmuotexe Spl’Y pexkomenmyercs
UCIONIb30BATh:
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1. JIuunblii  kabu”er (http:/lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH
noJrydeHus: on-line 1octyna K COMCKY BBIIaHHOM B aBTOMaTU3UPOBAHHOM pEXHUME JIUTEPaTyphl,
IPOCMOTPA ¥ KOMTUPOBAHUS AJIEKTPOHHBIX BEPCUN M3/1aHUIN COTPYTHHUKOB yYHUBEepcHUTeTa (yueb. u
METO/1. TTOCOOMS, TEKCTHI JeKIUU u T.11.) s paboTsl B «JIndHOM KaOmHETE» HEOOXOAMMO 3alTH
Ha caifit Hayunoii 6ubnuorexku SApl'Y ¢ mo6oit Touku, umeromeil noctym B Internet, B myHKT
MEHIO «OJIEKTPOHHBII KaTajor», TMPOWTH NPOLEAYypY aBTOPH3ALMH, BHIOPAB BKIAAKY
«ABTOpHU3AIMS», U 3aIIOJTHUTD MPECTABICHHBIE OIS HH()OPMAIHH.

2. JnekTpoHHasi 0ubIMOTEeKa yueOHbIX MaTepuaJioB SApl'Y

(http://www lib.uniyar.ac.ru/opac/bk cat find.php) comepxur O6onee 2500 mOTHBIX
TEKCTOB Y4YeOHbIX M Yy4eOHO-METOJIMYECKUX MaTepuaioB IO OCHOBHBIM H3y4aeMbIM
JUCLMIUIMHAM, W3JaHHbIX B YyHHBepcurere. JlOCTym B CeTHM YHHMBEpPCHUTETa, JIMOO IO
JIOTUHY/TIApOJTIO.

3. DnekTpoHHasa KapToTeka «KHHroo0ecne4eHHOCTh

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaeT yueOHBIT ¢OHI
Hay4yHoll OuOnmnoteku Spl'Y, mnpenocTaBiseT oONepaTHBHYI0 HH(GOPMAIMIO O COCTOSHUHU
KHUT000€CTIeYeHHOCTH TUCIUIUIMH OCHOBHOW U JOTIOJIHUTEIBHOMN JIUTEPATypOid, a TaKkkKe LUKIIa
JUCLHUIUIMH M CHelHanbHOCTEeH. DIeKTpOHHAas KapToTeka «KHHroobecrneueHHOCThY JAOCTYIIHA B
CeTH yHUBEpcUTeTa 1 uepe3 JInuHbIi KaOuHeT.
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