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1. Ilesin ocBOEeHMST AUCHMIIJINHBI

Henps maucuumumnsl «[IpakTUKyM MO CHOPTUBHOMY HPOTPaMMHUPOBAHHUIO» COCTOUT B
W3yYEHUH OCHOB CIIOPTHBHOTO IMPOTPaMMHUPOBAHUSA, Pa3d0p apXUTEKTYPhl BBIUUCIUTEIBHBIX
CHCTEM.

2. Mecto nucuumiuHbl B cTpykrype OIl 6akanaBpuara

Jucnuninuza «IIpakTMKyM 10 CHOPTMBHOMY IIPOTPaMMHUPOBAHHUIO» OTHOCHUTCS K
BapuatuBHOU yactu OIl GakanaBpuara.

Jliss ocBOEHUS MaHHOW TUCIUIUIMHOM CTYIEHTHI AOJDKHBI 00NIafaTh 3HAHHUSMH IIO
MaTeMaTuke ¥ MH(pOpMaTUKe, B T.4.. OCHOBHI MporpammupoBaHusi Ha s3bikax C w/min CH++,
QITOPUTMOB U CTPYKTYp JaHHBIX, ainredpe, reoMeTpuu, MudQepeHIHaIbHbBIM YpaBHEHUSIMH,
YpPaBHEHHUSM B YACTHBIX NPOU3BOAHBIX U UHUCICHHBIM METOAAM; a TaKXe MPOSBIAThH
HACTOWYMBOCTD, I[EJICYCTPEMIICHHOCTh M HHUIIUATUBY B MPOIIeCcCce 00yUeHUSI.

3. [lnanupyembie pe3yabTarbl O0yYeHHUS 1O JUCHUILJIMHE, COOTHECEHHbIE C
IUIAHUPYeMbIMH pe3yibTaTamu ocBoeHus: OIl fakanaBpuara

[Ipouecc u3yyeHus: TUCHUIUIMHBI HAMlpaBieH Ha GOpMHUpPOBAHHUE CIEIYIOIINX 3JIEMEHTOB
komrnereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpeTeHus Cleayoumx 3HAHHM,
YMEHUM, HABBIKOB U (MJIM) OTIBITA JIEATETLHOCTH:
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4. O0beM, CTPYKTYPA H COAepKaHUe TUCHUIINHBI
OO01mas Tpy10eMKOCTh TUCHHUIUINHBI cocTaBisieT 1 3a4. ef., 36 akaj. yac.
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1. |Konreitnepsl STL 7 2 1
2. |PexypcuBHBI iepedop 7 2
3. |burtoBsie onepamnuu 7 2
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4. A pad 7 2 1
BJIACTBYI»
5. |Anroput™msel Teopuu uncen| 7 2 1
6. |/[epeBo oTpe3koB 7 1 1
MHaMHUYECKOE
7. A 7 1 1
MpOrpaMMHUpPOBaHUE
8. |OTpe3ku Ha npAMoit 7 1 1
9 |AnropuTM™MBl Ha CTpOKax 7 1 1
10 |Urper 7 1
Cucrema
11 |Henmepecekarommxcs 7 1 1
MHOXECTB
12 | IekapTOBO IE€pEBO 7 2 4,7
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Conep:xaHue pa3iesioB JUCHUIIHHBI:

1. OcunoBnble koHuTeriHepsl STL: stack, queue, deque, map, set, unordered map, unordered_set.

2. [lepebop KOMOMHATOPHBIX OOBEKTOB: MEPECTAHOBOK, pa3MEIICHHH, COUeTaHUH, pa3OueHHI,
MPaBUJILHBIX CKOOOYHBIX TIOCIIE0BATEIPHOCTEN. 3a/1aua 0 paccTaHOBKe dep3eld Ha IaxMaTHOU
JTIOCKE.

3. OcuoBnbie 6uToBbie onepanuu: NOT, OR, AND, XOR. CpoiicTBa OUTOBBIX OIepaIyi.
[IpumeneHre OUTOBBIX Omepalyii B 3ajjauax nepedopa.

4. Meron «pa3zaensi u BiactByil». CopTupoBKa CivsiHUEM U €€ mpuMeHeHus. [Touck npyx
ONIMKANIIINX TOYEK HA MIIOCKOCTH.

5. OCHOBHBIE AITOPUTMBI TEOPUH YUCEIN: TOMCK HAHOOIbIIEro O0IIero NeIUTeNs U
HaMMEHBIIETo OOIIEro KPaTHOTO JBYX YHCEN anroputMoM EBKinIa, paciMpeHHbIH alropuTM
EBknupa, pemenue nuodaHTOBa YpaBHEHUS C ABYMS HEU3BECTHBIMH, IOUCK 0OPaTHOTO
9JICMCHTA B KOJIBILC 11O MOAYJIIO U €TO IPUMCHCHU, 6I/IHapHOC BO3BCACHUC B CTCIICHD, (byHKI_[I/IH
Ditniepa u e€ MpUMEHEHHS: TeopeMa Ditsiepa u Manas Teopema depma, KuTaiickas Teopema oo
ocTarkax, anroput™ ["apuepa.

6. IIpencrasienue nepeBa oTpe3KoB. ba3oBbie onepanyu: HaX0KICHUE CYMMbI, MUHUMYyMa,
makcumyma, HO/I, usmenenue B Touke. Mi3aMeHeHne Ha OTpe3Ke.

7. OCHOBBI AMHAMHYECKOTO MporpaMMupoBaHusa. CTaHIapTHBIC 3aa4M: TOMCK HAUJIMHHEUIIIeH
BO3PACTAIOILEH MOAMOCIIEA0BATEIbHOCTH, TOMCK HAUJTMHHEHIIIeH 001eit
MOAMOCIIEA0BATEIIBHOCTH, 33/1a4a 00 ONTUMAIBHOM TPAEKTOPHUH. 3aa4a O PIOK3aKe U ¢
Bapualuu. JluHamMmuyeckoe mporpaMMUpOBaHKE Ha MOJ0Tpe3Kax. JuHamuaeckoe
MPOrPaMMHUPOBAHKE HA TOAMHOKECTBAX U TMHAMUYECKOE MPOrpaMMHUPOBaHNE CYMM Ha
IMOJIMHOYKECTBAX.

8. [IpencraBiieHre TaHHBIX KaK OTPE3KOB, PACIIOJIOKEHHBIX Ha IPAMOiL. 3a7ada o BEIOOpE
3as1BOK. 3a71aua O HAXOXJICHUU JUTMHBI 00beTUHEHHS OTPE3KOB Ha MpsMoil. MeTo
CKaHUPYIOLIEH MPSIMOiA.

9. XemupoBanue B 337a4ax Ha cTpoku. [Ipeduxc-pynxkius, anroputm Knyra-Moppuca-Ilparra,
Z-QyHKIIHS.

10. Meton BeMrpbIHbIX no3utuii. [IpencraBnenue urpsl kak rpaga. MeToa peTpocreKTUBHOTO
aHaJIn3a.

11. Cucrema HenepeceKkaroUMXcss MHOKECTB, peaian3anus U npuMeHenus. AnroputM Kpackana
NIOMCKAa MUHUMAJIBHOTO OCTOBHOTO JIepeBa.

12. JlexapToBO A€peBO MO IBHOMY KJItouy. JlekapTOBO 1€PEBO IO HEABHOMY KIIIOUY.

5. O0pa3oBaTe/ibHbIEC TEXHOJOTHH, HCIOJIb3yeMble MPU O0CYLIECTBJIEHUN 00Pa30BaTeJIbHOIO
npouecca no AMCUMIUINHE

BBoaHas Jieknusl — 1aeT TEpPBOE LIEJIOCTHOE NPEJICTaBICHHE O JIUCHUIUIMHE W
OpPUCHTUPYCT CTYACHTA B CUCTCMC U3YUCHU HaHHOﬁ JUCHUITIINHBI. CTy,ZleHTBI 3HAKOMSATCA C
Ha3HAaYeHHEM U 3aJladaMM Kypca, €ro pojibl0 1 MECTOM B CHCTEME y4eOHBIX NUCUUIUIMH U B
CUCTEME MOATOTOBKH B 1enoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH W
MPAKTUKHU, TOCTHXKEHHUS B 3TOU cdepe, MMeHa U3BECTHBIX YUEHBIX, U3JIaraloTCs MEePCIeKTUBHBIC
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HampaBjieHUs ucciaenoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAIOTCS  METOAUYECKHE U
OpI‘aHI/IBaL[I/IOHHInle OCO6€HHOCTI/I pa6OTI>I B paMKax I[aHHOfI JUCHUIIIIMHBI, a TAKXKC JaCTCs aHaJINu3
PEKOMEHIyeMO# y4eOHO-METOINIECKOM JINTEPATyPHI.

AxageMmuyeckas JeKIUs (MU JEKIUs 00IIEro Kypca) — moclieJoBaTeIbHOE U3JI0KEHUE
MaTepHaa, OCyIIeCTBIIeMOe TPEUMYIIIECTBEHHO B BHJIE MOHOJIOTA MpernoaaBaTes. TpedoBaHus
K aKaJeMHUYECKON JICKIIMH: COBPEMEHHBII HAY4HbIH YPOBEHb M HACHIIICHHAS HH()OPMATHBHOCTb,
yOenuTenbHas apryMeHTaIis, TOCTYITHASI ¥ IOHSATHAS pe4b, YETKAst CTPYKTYpa U JIOTHKA, HATHIHE
SPKUX IIPUMEPOB, HAYUHBIX JI0KA3aTEILCTB, 000CHOBaHHIA, (haKTOB.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBAIMICHHOE OCBOCHHIO KOHKPETHBIX YMEHUU H
HaBBIKOB U 3aerHJIeHI/IIO HOJIy‘-IeHHbIX Ha JICKIIUN 3H8.HPII>1.

6. Ilepeyenb UHGOPMANUOHHBIX TEXHOJIOTHid, UCIOJb3YeMbIX MPH OCYIIECTBJIECHUH
o0pa3oBaTeIbHOI0 MpoLecca MO AWCUMIUIMHE, BKJIKYasi IepedyeHb JHLIEH3HOHHOIO
NMPOrpaMMHOro obecnedyeHusi W HUHPOPMAUMOHHBIX CHPABOYHBLIX cHCTeM (NpH
HEe00XO0UMOCTH)

B mporuiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOTO MPOLIEcca UCTIONb3YIOTCS:

— Juist OPMUPOBAHUS TEKCTOB MAaTEPHAIIOB JJIsl IPOMEKYTOYHON U TEKYIICH aTTecTaruu
— mporpammel Microsoft Office, n3natensckas cucrema LaTeX;

— nans moucka yueOHOH nuTepaTypbl Oubmamorexku Spl'Y — ABTOMaruznpoBaHHas
ouomoteuynas nadopmarmonHas cuctema "BYKU-NEXT" (ABUC "byku-Next").

7. IlepeyeHb OCHOBHOW MW [ONOJHHUTEJbHOH Y4eOHOH JIMTEpaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIUOHHOI ceTn «UMHTepHeT», HEOOXOAMMBIX  [JIS
OCBOCHMS TMCIUIIIHHBI

a) OCHOBHAS:

T. Kopmen, Y. Jleiizepcon, P. Pusect, K. IlITaiiH. ATropuT™MbI: IOCTPOEHHUE U aHAJIN3: TIEP.

c anrn. / T. Kopmen, Y. Jleiizepcon, P. Pusect, K. IllTaitn - 3-e u3n. - M.; CIIO6.:

Huanextuka, 2020. - 1323 c.: u.

Munnr I'. C ++: pykoBojcTBo Uit HaunHaromux. / I'. Hlunar - 2-e u3a. - M.: Bunbsmc,
2005. - 664 c.
0) JOTIOJIHUTEIIbHAS

B) pecypcsbl cetu «HTepHeT»
Mensbmukos @. B. OnuMnuaansie 3a7a4n mo nporpaMMupoBanuio. / @. B. MeHbIIMKOB

— CI16.: ITutep, 2006. — 315 c.: um.

lens A. IIporpammupoBanue: TeopeMsl U 3a1aun. / A. lllenb. — 2-e u3A., UCIp. ¥ OI. —
M.: MIITHMO, 2004. — 296 c.: um.

http://e-maxx.ru/algo/ — cOOPHUK aNTOPUTMOB C MIPUBEAEHHBIMU peaTH3aUIMU.

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%D0
%BD%D1%8B%D1%85 — marepuanbl Kypca «AJITOPUTMBI U CTPYKTYPBl JIaHHBIX»
Yuusepcurera U'TMO.

8. MarepuanbHo-TeXHUYecKass  0a3a, HeoOXxoguMasi JIA  OCYHIeCTBJICHHS
o0pa3oBaTeIbHOI0 NMpoIecca Mo AUCHUINIHHE
MarepuanbHO-TeXHHUECKas 0a3a, HEOOXOAMMAas JIs1 OCYIIECTBICHUS 00pa30BaTEILHOIO
nporecca Mo JUCHUIUINHE BKIIIOYAET B CBOM COCTAB CHEIUAIEHBIC TOMEIICHHS:
— ydeOHbIe ayAUTOPHH JJIS TPOBEICHNS 3aHATHH JICKIIMOHHOTO 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

— ydeOHbIC ayTUTOPUU JJIs1 IPOBEIACHHS MPAKTUICCKUX 3aHITHI (CEMHHAPOB);

— yueOHbIe ayTMTOPUU AJIsl IPOBEACHUS TPYIIIOBBIX U UHIUBUIYATbHBIX KOHCYJIbTAIUMN;

— yueOHbIe ayIUTOPUU [UIsl TPOBEACHUS TEKYIIEro KOHTPOJS U MPOMEXYTOUHOMN
aTTEeCTallUu;

— TOMEIIEHUS JJII CAMOCTOSITEIbHON paboThI;

— TOMEIIEHUS ISl XpaHEHUs U TPOPUITAKTHIECKOTO 00CTYKUBaHUS TEXHUYECKUX CPEICTB
oOy4eHHUS.

CriennaiabHbIe TTOMEIIECHUS YKOMIUJICKTOBAHBI CPEJICTBAMHU OOYUEHUS, CIY)KALUMU s
MIPEACTABICHUS yueOHOW nH(pOpMAaIHK OONBIION ayTUTOPHH.

[TomemeHust 1Jis CaMOCTOSATENBHON PaOOTHl O0YYAIONINXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «VHTepHeT» M olecredyeHrueM JocTyrna B
AIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEAY OPTaHU3aAIUH.

Yucno mocagoyHbIX MECT B JIEKIMOHHOW ayAMTOpHM OoJible JUO0 paBHO CIIHCOYHOMY
COCTaBY MOTOKA, a B ayIUTOPUU JIJIsl IPAKTUUECKUX 3aHATUN (CEMHUHAPOB) — CIUCOYHOMY COCTaBY
TPYIIIBI 00 YyJarOIIHXCS.

ABTOpP(BI) :

HouenTt xadenpsr nuckperHoro ananu3a J[.A. [lloprenos



Ipuio:xkenne Nel k padoyeil nporpaMme I CIUANINHbBI
«CnopTuBHOE MPOrpaMMHPOBAHME»
DoH/I OLIEHOYHBIX CPEACTB
JJISl IPOBeAeHN Sl TEKYLeH U MPOMEeKYTOUYHON aTTeCTAllUM CTY/IEeHTOB
10 JMCIHUIIHHE

1. TunoBbIe KOHTPOJIbHBbIE 32IaHUSI UJIM HHbIE MAaTepHaJbl, He00X0AMMBbIE /51 OLEHKH
3HAHUI, YMEHHM i, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
(¢GopMupoBaHus KOMIIETEHIMH

1.1. KoHTpoJibHbIE 321aHUS U HHbI€ MAaTEPUAJIbI, HCII0JIb3yeMble B Mpolecce TeKyei
arrecTaunu

KonTtponbnas padora Ne 1

3amaya Ne 1

[Ipu peructpanuu Ha mopTane UHTEPHET-OIUMITUABI BCE YHACTHUKH 3AIIOJIHSIIOT
perucTpairoHHyo Gopmy, I7ie OHM YKa3bIBalOT Ha3BaHHE LIKOJIbI, B KOTOPOI OHU y4aTcsl.
Pa3Hble yyaCTHUKHM MOTYT MO-pa3HOMY MUCATh HA3BAHUE LLIKOJIbI, HapuMep, «Pu3nKo-
MaremaTuyeckas mkosia Nel8», « ®MIII Nel8». Opranuzaropam oJIMMITAAIBI TPEAOCTABICHA
uH(pOpMAIIKs 0 Ha3BaHUIX [IKOJI, KOTOPBIC HAMCAIIN PETUCTPUPYEMBIC YIaCTHUKH OJIUMITAA]IBI.
TouyHO KM3BECTHO, UTO HHU(PHI B HA3BAaHUH IIKOJIBI BCTPEYAIOTCS TOJIBKO B HOMEPE LIKOJIBI,

a 4YKCJIO B 3aMKMCH Ha3BAHMS IIKOJIBI BCTPEUAETCS POBHO OJIMH Pa3 U OHO OJAHO3HAYHO
orpezenseT HoMep MWKoIbl. HoMep MIKOIbI SBIASETCS MOT0XKUTEIbHBIM LIETBIM YHCIOM U HE
MO>KET HAUMHATKCS ¢ HyIsl. TpedyeTcs HanucaTh MporpamMmy Ui CaifTa HHTEPHET-0JIMMITHATBI,
KOTOpasi IOMOXKET OpraHU3aTopaM OJMMIIHA/IbI MTOIYYHUTh CIeYIONIYI0 HH(OpMaLIHIO:
KOJIMYECTBO IITKOJI U HOMEpa IIKOJ, U3 KOTOPBIX 3apETUCTPUPOBAIOCEH He Ooliee

MSTH YYaCTHUKOB.

3amaua Ne 2

ApudmeTrndeckas mporpeccus — ATO TaKasl HEMycTas MOCIeA0BaTEeIbHOCTh YHCEN, B KOTOPOi
pa3HULIa MEX]TY JTIOOBIMH JBYMsI IIOCJIEIOBATEIbHBIMU YIEHAMU paBHA KOHCTAHTE, Ha3bIBAEMOM
pa3HOCTBIO porpeccun. Hampumep, mocienoBaTenbHOCTh 3, 7, 11, 15 — apudmerndeckas
nporpeccusi. M3 onpeneneHus cieayeT, yTo Jr00ble TOCIe0BaTeIbHOCTH AMUHBI 1 umu 2 —
apupmeTnueckue, a 1uHb 0 — He apudpmeTnyeckue. 3agana

MOCJIEIOBATEILHOCTh PA3IMYHBIX HENbIX uucena 1 ,a 2, ...,an . TpeOyercs pa30uTh ee Ha ABE
apudMeTHIeCcKre IPOrPECCUH WK ONPEACTUTh, YTO TO HEBO3MOXKHO caenarh. [Ipu pazouenun
KaXKIBIN 4JIeH 33JJaHHON T0CTIeI0BAaTEIbHOCTH I0JKEH ObITh OTHECEH B OAHY U3 ABYX
MPOTPECCUH, MPU ITOM OTHOCHTEIBHBIN MOPSIOK YHUCENT OCTACTCS HEM3MEHHBIM. Pa3onenne —
3TO 0OpaTHas onepauust K CIUSHUIO OCIeA0BaTEIbHOCTEH.

3amaua Ne 3

JI>)keHru3 HeaBHO y3HAII, 4TO Takoe yucia OuboHauyu, U ceifiuac OH 3aHUMAETCS U3YUCHHEM
aJTOPUTMOB JJIsl UX MOKUCKA. BCkope eMy cTaio CKy4yHO YUTaTh PO HUX, U OH MPUIyMall HOBBII
THUII YUCEN, KOTOPBIA OH Ha3Basl ynuciamMu XORunauuu. OH onpenenul ux clieyroumm
obOpazoM:

[ f(0)=a;

[ f(1)=b;

[ f(n)=f(n—1)P{(n—2) npu n&gt;1, rne @ obo3Hnagaer
oreparuio modutoBoro uckmovaroniero MJIN.

Bawm nanbl Tpu nenbix uyucna a, b u n, Haiaute f(n).

Bam HyxHO pemuTh T HE3aBHCUMBIX TECTOBBIX MPUMEPOB.
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3amauya Ne 4
Jana tabmuna nepecranoBku P. IloctpouTs mo Helt mocienoBaTensHOCTh T=(t 1 ,t2,...,tn ), B
KOTOPOH t 1 paBHO YMCIY SJIEMEHTOB TiepecTaHoBKHU P, crosmux B P neBee uncia i 1 OONBIIHX 1.

KonTpoasnas padora Ne 2

3amgava Ne 1

[{enoe uncio X Ha3bIBaeTCs CBOOOJHBIM OT KBaJpaTOB, €CIIU HET TAKOTO

nenoro yncna y&gt;1, 4to x AenuTCsI HaA'y 2, TO €CTh X=Yy 2 Z JUIsl HEKOTOPOTO LIEJIOT0 Z.
Jansl uncna 1 u r. TpeOyeTcst HAWTH YUCIIO TIap IENbIX Yncen (a,b), Takux

yT0 I<a&lt;b<r, u uncna a, b, a Taxke UxX Mpou3BecHNE ab CBOOOIHBI OT KBAJPaTOB.
3amaua Ne 2

B sT0if 3a1aue BaM HY)XKHO BBIBOJIUTh, HA KaKKE TIOJJOTPE3KH MBI pa300beM

oTpe3ok (I, r) eciin OH MPUXOIUT B 3aMPOC JIepeEBa OTPE3KOB, MOCTPOSHHOTO TSI
MaccHBa pazMepa n.

JlepeBo OTpe3KOB B IAaHHOM 3a/1aue CTPOUTCA [ MaccuBa [ 1, n]

crenyromuM oopa3zom: oTpe3ok [l, r] pazouBaercs Ha [l, m] u [m+1, r], rae
m=(l+r)/2. Crauana o6pabaTbiBaeTCs JEBBIN MOJIOTPE30K, 3aTEM MPABBIN.

3agaua Ne 3

Ilepen kieTyaToi MOJOCKOM IJIMHBI N CUAUT Ky3HEeUuK. Kaxkmas kieTka

SIBJISIETCS OO0 3aHATOM, MO0 cBOOOHOM. Ky3Heunk ymeer npeirath Ha 1, 2, ..., k
KJIETOK Briepen. HailanTe KoauyecTBO pa3IMyHbIX MyTEH, KOTOPBIMUA OH MOXKET
no0paThest 10 MOCIIETHEHN KIETKH, HE 3aX0/Is B 3aHSTHIC.

3amaua Ne 4

Ha yucnoBoii npsamoit okpacuiau N oTpe3koB. 3BeCTHBI KOOPIUHATHI

JIEBOTO | MPaBOro KOHLOB Kaxkaoro orpes3ka (L i u R 1). Halitu nimuHy okpameHHOH
YaCTH YMCIIOBOU MPSIMOiA.

KonTtponbHas padora Ne 3

3amaua Ne 1

Bamma 3agaua — HaiiTu ATMHY HanOOJIBILETO MPeHUKCca CTPOKH,

SBJISIOLIETOCS TAIIMHIPOMOM.

3amaua Ne 2

AHTOH 1 Jlamia Ha nepeMeHax JI0ST UTPaTh B pa3IMYHbIE UTPHI HA

kieryaroit Oymare. K 11 kiaccy oHH ycnenu mourpaTh BO BCE UTPBI TAKOTO THITA U
MONpOCHIIU IporpammucTa BoBy npuaymars uM HOBYIO Urpy. Bosa npennoxun
UM WUTPY O] KOJOBBIM Ha3BaHueM &quot;Touka&quot; co cieayronmu mpaBuIaMu:
] Ha knetuaroit Oymare pucyercs cucremMa KoopAauHat. B mosummio (X, y)
CTaBUTCS TOYKA.

] XomoM siBIsieTCs IepeMellieHrne TOYKY Ha OJJUH U3 3apaHee BbIOpaHHBIX
BEKTOpOB. Taxke KaXIblii UTPOK MOXKET OMH Pa3 3a UTPY CUMMETPUYHO
O0TOOPa3UTh TOUKY OTHOCUTENILHO MPSMOIL Y = X.

'l AHToH 1 [lama xonaT no ouepeau. [lepBbiM X0AUT AHTOH.

U [IpourpsIBaeT TOT, MOCIE YHETO X0/1a PACCTOSTHUE OT TOYKHU JI0 Havaja
KOOpJAWHAT MpeBbImaeT d.

[Tomorute UM onpeaenuTs NOOEAUTEIS.

3amgaua Ne 3

¥ Bac ecTh n BEpILINH U CIIUCOK U3 m pedep. Hazosem npedukcom crnrcka

ero niepsbie k anemenToB. Haliqute HanOombIIMii(1o ATUHE) TPePUKC CIIUCKA
pebep, KoTopslii 00paszyeT jec(eciu B3ATh B rpad TOJBKO 3TH pedpa).

3agaua Ne 4

Ectb MaccuB pa3zMepa n U3 nmonapHoO pa3IMdHbIX 3JeMeHTOB. HyXHO

IIOCTPOUTD SIBHOE JIEKApTOBO JIEPEBO, ITOCIIE YET0 BHIBECTH €ro B (popmare



(X, y,1,r)rae | m r 3TO X JIEBOTO W MpaBOro ChiHa. J[epeBo JOMKHO OBITh Ky4el 1Mo
y 1 OMHapHBIM JepeBOM IoHcKa 1o X. [myOuHa nepeBa qomkHa ObITh He Ooree S0.

Crnucok BOIpocoB K 3a4€Ty

1. OcunoBnble koHTeriHephsl STL: stack, queue, deque.

2. OcuoBuble koHTelHEepsl STL: map, set, unordered map,

unordered_set.

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

4. ITepebop KOMOMHATOPHBIX OOBEKTOB: Pa30UEHHUI, TPABUIIbHBIX

CKOOOYHBIX MOCJIEIOBATEILHOCTEH.

5. 3agaya o paccraHoBKe (pep3eit Ha IMIaxMaTHON JOCKE.

6. OcunoBubie ouToBbIe onepanuu: NOT, OR, AND, XOR. CpoiictBa
OuToBBIX oneparuii. [[pumeHeHre OUTOBBIX ONepaluii B 3aa4ax nepedopa.

7. Meton «paznensii 1 BaacTByi». COpTUPOBKA CIUSHUEM U €€

MPUMEHEHUS.

8. [Touck nByX OnMKAMIIMX TOYEK Ha TUIOCKOCTH.

9. OCHOBHBIE aITOPUTMBI TEOPUU YHUCEIT: MOUCK HAaUOOJIBIIETO O0IIEero
JENUTENS] U HAMMEHBIIEero 00I1ero KpaTHOro JBYX 4rcen anroputMoM EBkinna,
pacmupeHHbIl anroput™ EBkinaa, pemieHne 1uogpanToBa ypaBHEHUS C IBYMS
HEU3BECTHBIMH, MOMCK OOPATHOTO 3JIEMEHTA B KOJIbIIE TI0 MOAYIIIO.

10. bunapuoe Bo3BeneHue B crenenb. OyHkuus Dinepa. Teopema

Oitnepa. Mainas Teopema depma,

11. Kuraiickas Teopema 06 ocTaTkax.

12. AnroputwMm ["apHepa.

13. IIpencrapiienue nepeBa OTPE3KOB B MAMITH KONbloTepa. ba3zoBsie
onepanuu: HaX0XKJICHUE CyMMbI, MUHUMYyMa, MakcumyMa, HOJI, namenenue B
TOUKE.

14. IepeBo OTpe3KOB. 3aIpOC U3MEHEHHUS HA OTPE3KE.

15. OcHOBBI TMHAMUYECKOTO MTporpaMMupoBanyst. CTaHIapTHBIE 3a4a4u:
MOMCK HaWIJIMHHEHNIIEH BO3pacTaloIIe MOAMOCIEI0BATEIbHOCTH, TIOUCK

HauJJIMHHEHIIEH 0011el TOAIOoCIeq0BaTeILHOCTH, 3a1a4a 00 ONTHMaIbLHOM
TPacKTOPHH.

16. 3agaya o prok3ake u €€ Bapualuu.

17. Jlnunamudeckoe mporpaMMUpPOBAaHNE Ha MOJ0Tpe3Kax. JuHaMnyeckoe
IPOrpaMMHUPOBAHNE HA TTOJJMHOKECTBAX.

18. JlnuHamMuyeckoe mporpaMMHUpPOBAHUE CYMM Ha MTOJIMHO>KECTBAX.

19. IIpencraBienre JaHHBIX KaK OTPE3KOB, PACIIOIOKEHHBIX Ha MPSIMOM.
3anaua o BeIOOpE 3asiBOK. 3a7a4a O HAXOXKACHUHU JJIMHBI 00bEIMHEHUS OTPE3KOB
Ha NpaMoil. MeToa CKaHUPYIOIIEH TPSMO.

20. XemupoBaHue B 33Jja4ax Ha CTPOKHU.

21. Ilpedukc-pynknus, anroputm Kayra-Moppuca-Ilparra, z-pyHkmms.
22. MeToa BBIUTPBIIIHBIX MTO3ULIUH.

23. IIpencraBnenue urpsl kak rpada. MeTo peTpoCIeKTUBHOTO aHAIHA3a.
24. Cucrema HENepeceKaroUMXcs MHO)KECTB. DBPUCTHKA CHKATUS MTYTH.
OBpucTHKa 00BEAMHEHHUS M0 PaHTy. DBPHUCTHKA pa3Mepa MoA/1ePEBhEB.

25. Anroputm Kpackana norucka MUHUMaJIbHOTO OCTOBHOT'O JIEPEBA.

26. [lekapToBO IE€pEBO MO SIBHOMY KIIIOUY.

27. JlekapTOBO AEPEBO M0 HESIBHOMY KIIIOYY.



Kpurepun ouneHuBanus

[Tokazarenu Kpurepuu 4-0annpHas MIKaia
(YpOBEHB OCBOCHHS)

OIK-1 CTyneHTOM [1aH TMOJHBIM, B JIOTMYECKOU OTinuuHO

3HaTh: OoCICa0BAaTCIBHOCTHU pa3BepHyTbn‘/'1 OTBET (HOBBIHIGHHBIﬁ

— IIOCTAaHOBKH 3a/J1a4 Ha MMOCTaBJICHHBII BOIIpOC, rac OH ypo]geH],)

JIMHEHHOU anreOpsl U MIPOASMOHCTPUPOBAl 3HAHHUA MpPEIMETa B

aHAIINTHICCKOM MOJIHOM 00beMe Y4eOHOH Mporpammsl,

TCOMCTPHH, IOCTATOYHO riIyooko OCMBICIIUBAET

— OCHOBHBIC NOHATUA M| qpCIIUTUIHAHY, CaMOCTOSATENLHO, u

(bopmyHPOBKH TEOPEM | e yepnpiBatome OTBEYaeT Ha

JIMHCHHOM a"HrevaHH JTOTIOJTHUTEIbHBIE ~ BOMPOCHI,  MPUBOJUT

AHAJIUTUYCCKOHU

reoMeTpHm; COOCTBEHHBIE MPUMEPBI MO NMPOOIEMATHKE

— BEKTOpHBIE, MOCTaBJIEHHOTO BOIIpOCa, pemn

abduHHbIE 1 MpeJIoKEHHBIC TPAKTUYECKUE 3a1aHus 0e3

€BKJIMIOBEIC OIIHMOOK.

[POCTPAHCTBA; CryaeHTOM JaH pa3BEepHYTHIM OTBET Ha Xopouio

—KHaCCH(bHKileO MOCTABJIEHHBIA  BONPOC, T/A€  CTYIEHT (6a30BBIi1 YpOBEHB)

TIOBEPXHOCTEH BTOPOTO | eMoHCTPUPYET 3HAHUS, NPUOOPETEHHBIE

nopsiaKa,

— OCHOBBI TEOPUU
JIMHEMHBIX OMEpaTOpOB
Y KBaJIpaTUIHBIX (DOpM.

Ymertn:

— BBIIIOJIHATE OII€paliuu
C BEKTOpaMH;

— MCCIIeZIOBATh
CBOMCTBA JTUHEUHBIX
OTIepPaTOPOB;

— pemartb
FEOMETPHUYECKUE
3a/1a4y¥ B €BKIIAIOBOM
MIPOCTPAHCTBE;

— UCCIICZIOBATh KPHUBbIE
" IOBEPXHOCTH BTOPOT'O
MopsIKa B 00IIeM BU/IE;
— JIOKa3bIBaTh
OCHOBHBIC U
BCIIOMOTaTEIbHbIC
YTBEPXKICHUS U
TEOPEMBI U3 Kypca
anreOpsl ¥ TCOMETPHH.

Baapers:

— MaTeMaTUYECKUM
arnmapaToM ajareopsl U
TCOMETPHH;

— HaBBIKAMH
HCTIOJTb30BaHUS
ammapara ajareopsl u
FCOMETPHH TIPU

Ha JICKIHIUOHHBIX U MMPAKTUYCCKUX 3aHATUAX,

a TaKkKe IMOJyYEHHBIE  ITOCPEICTBOM
U3Y4YEHHUS 00s13aTEIIbHBIX y4eOHBIX
MaTepranoB o Kypcy, naeT
apryMEHTUPOBAaHHBIE OTBETHI, IPUBOAUT
npuMepsl, B~ OTBETE  IPUCYTCTBYET
CBOOOJHOE BJIaJCHHE MOHOJIOIMYECKON

PEYBIO, JJOTUYHOCTH U MOCJICA0BATCIIbHOCTD
OTBE€TA. O,Z[HaKO A0MMYCKACTCA HECTOYHOCTD B
OTBECTC. Pemmin MMPEATOKCHHBIC
MNPAKTUYCCKUEC 3adaHusd C HEOOIbIINMH
HETOYHOCTSIMH.

Crynentom aH OTBET,
CBI/II[GTGJII:CTByIOH_II/Iﬁ B OCHOBHOM O 3HAHUH
MPOIIECCOB W3y4yaeMoOl  JTUCHUILINHBI,

OTIUYAIOIIUNACA HEJOCTATOUYHOW TIyOUMHOM
U TIOJIHOTOM pPAaCKpBITHS TEMbI, 3HAHHUEM
OCHOBHBIX ~ BONPOCOB  TeOpuH, Ci1abo
cOpMUPOBAHHBIMH HAaBBIKAMU  aHaJIM3a
SIBJIEHUM,  IPOLECCOB, HEAOCTATOUYHBIM
YMEHUEM  J1aBaThb  apryMEHTHPOBAHHBIE
OTBETHI u MIPUBOJIUTH MIPUMEPHI,
HEJOCTaTOYHO  CBOOOAHBIM  BIIaJICHUEM
MOHOJIOTHYECKOM PEUYbl0, JIOTUYHOCTBIO U
MIOCJIEI0BATEIBbHOCTBIO OTBETA.
JlomyckaeTcsi  HECKOJbKO  OMMOOK B
CoJlepKaHUU OTBETa u peuieHuu
MPAKTUYECKUX 3aJaHH.

Y 10BIETBOPUTEIILHO
(mOpOroBbIil YPOBEHD)

CTyneHTOM J1aH OTBET, KOTOPBIA COAEPKUT
pan CEpPbE3HBIX HETOYHOCTEH,

HeynosnersopurenbHo
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PEIICHUU KOHKPETHBIX | OOHAPY)KMBAIOIIMK HE3HAHUE MPOIIECCOB (YpoBeHb He
3amaq. H3y4aeMoi MPeAMETHOM obracTu, chopMHUPOBaH)
OTJIMYAIOIINNCS HETrTyOOKHM PpacKpbITHEM
TeMbl, HE3HAaHHUEM OCHOBHBIX BOIIPOCOB
TEOpHH, Hec(hOpPMHUPOBAHHBIMU HaBBIKAMH
aHajM3a SIBJICHUH, MPOIECCOB, HEYMEHHUEM
JaBaThb APTYMCHTUPOBAHHLBIC OTBCTHI,
c1abbIM  BJIAJEHHEM  MOHOJOTHYECKOMN
pCYbLO, OTCYTCTBHUEM JIOTUYHOCTHU 148
MOCIE0BATEIILHOCTH. BuiBoasr
MMOBCPXHOCTHBI. Pemenue MPAKTUYCCKUX
3aJaHUid HE BBINOJHEHO. T.e CTYIEHT He
CHOCOOCH OTBETUTH HA BOIMPOCHI JaXKe MpPH
JIOTIOJTHUTEIBHBIX ~HABOJAIINX  BOIMPOCAX
npenoaaBaTeis.

2. [lepeyeHb KOMIIETEHUM, 3TANbI X (OPMUPOBAHMS, ONIMCAHUE MTOKA3aTeJIel 1
KPUTEpPHeEB OLlCHNBAHMS KOMIIETEHIIHI HA PA3JIMYHbIX 3Tanax ux GgopMupoBaHus,
ONUCAHME IIKAJIbI OLleHUBAHUA

2.1. Illkana oueHnBaHus ¢(pOPMUPOBAHHOCTH KOMIIETEHIMI U ee ONUCAHHe

OneHuBaHue ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH B IPOLIECCE OCBOEHUS
JUCLHUIIIIMHBI OCYILECTBIISIETCS 110 CIEAYIOIIEH TPEXypOBHEBOM LIKaJIE:

Ilopozosbiii yposens - IpeNNoaracT OTPAKEHUE TEX 0KUIACMBIX PE3YIbTAaTOB, KOTOPHIE
OTIpeNeNAI0T MUHUMAIBHBIA HA0Op 3HAHWMU W (MIM) YMEHUH U (MIIM) HABBIKOB, MOJYYEHHBIX
CTYAECHTOM B pe3yJbTaTe OCBOCHHS IUCHUIINHBL. [IoporoBslii ypoBeHb sBIIsIETCS 0053aTEIbHBIM
YPOBHEM ISl CTYI€HTAa K MOMEHTY 3aBEPILICHUS UM OCBOCHHUSI TaHHOU JUCLUILIMHBL.

IIpoosunymeiii ypogens - MpeANoNaraeT cocoOHOCTh CTYAEHTA HCIOJIb30BaTh 3HAHUS,
YMEHUS, HAaBBIKU M (W) OMBIT ACATEIbHOCTH, MOJYYCHHbIE NPU OCBOCHUM TUCIMILIMHBI, IS
peeHus npodeccuoHabHbIX 3aaa4. [IpoaBHHYTBIN YPOBEHBb IPEBOCXOJUT TOPOTOBBII YPOBEHb
10 HECKOJIBKUM CYILIECTBEHHBIM IIPU3HAKAM.

Buicokuii  ypoeens - peAnonaraeT CHocoOHOCTb CTYAEHTAa MCIOJb30BaTh IOTEHIIMAN
MHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HAaBBIKOB U (MJIM) OIBITA AEATEIbHOCTH, MOJYYECHHBIX MPU
OCBOCHMM JUCUUIUIMHBI, [UIA TBOPYECKOTO pELIEHHs NpOPEeCCHOHATBHBIX 3a7ady U
CaMOCTOSITENIFHOTO TIOMCKAa HOBBIX MOJXOAOB B HUX pEUICHWU IyTeM KOMOMHHPOBAHUS U
UCITOJIb30BaHUSI U3BECTHBIX CIOCOOOB PpEIIEHUS MPUMEHUTENBHO K KOHKPETHBIM YCIOBHSIM.
BrIcokuii ypoBEHBb IPEBOCXOAUT IIOPOTOBBIN YPOBEHB 110 BCEM CYILIECTBEHHBIM IIPU3HAKAM.
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2.2. IlepeyeHb KOMIIETEHIMH, 3TaNbl HX GOPMHUPOBAHNS, ONMCAHUE NTOKA3aTeJell 1 KpUTepHeB OLeHNBAHUSI KOMIIETEHIMII HA Pa3/IMYHbIX

Tanax ux GopMHUpPOBaAHMS

Tansl Ixasa u KpUTEPUH OLIEHHBAHUSA KOMIIETEeH It
Kona OpMHU- Ha pPa3jIMYHbIX 3Tanax ux GopMupoBaHus
dDopma (bop IMoka3zarenu P (bopmup
KOMIIe- poBaHus
KOHTPOJISt OLleHUBaHMS
TeHIHH (Ne TeMBI . . .
Iloporosslii ypoBeHb IIpoaBuHYTHIN yPOBEeHb Bricokuii ypoBeHb
(pa3nena)
OobmenpodgeccuoHaIbHbIE KOMIIETEHITUT
3HAT: 1. 3HaHKEC OCHOBHBIX 1. 3HaHKE OCHOBHBIX 1. 3HaHKE OCHOBHBIX

OIIK-1

KonTposnbhbie
paboter Ne 1 - 3,
SK3aMeH

1-8

— MIOCTaHOBKH 3a/1a4
JTMHEHHOHN anreOpsl;
— OCHOBHBIE ITOHATHUS U

(hopMYITUPOBKH TEOPEM.

— OCHOBBI TEOPHH
MaTpul U
ONpeaeUTeNeH;

— CBOMCTBA
MHOTOYJIEHOB;

— Kiaccu(UKALNIO U
CBOICTBa KPUBBIX
BTOPOTO MOPSIIKA.

— OCHOBBI TEOPUH
BEKTOPHBIX
MIPOCTPAHCTB.

Ymerb:

— pemaTb CUCTEMBI
JIMHEVHBIX ypaBHEHUI;
— BBITIOJIHATH OIEpaluu
C MaTpHUIIAMU;

— HaXOJUTh KOPHU
MHOTOYJICHOB;

— BBITIOJIHATH OIIEpaliu
C BEKTOpaMmu;

OTpeAENIeHUI U TEOpEM
JTIMHEHHOM anreOpsl.

2. YMeHue pemars
THTIOBBIC 337291 Kypca:
CHCTEMBI IMHCHHBIX
ypaBHEHUH, oniepaIiu ¢
MaTpHUIIAMH,
BBEIYHCIICHUE
OTIpEACITUTEIS, TIOUCK
KOpHEW MHOTOUJICHA,
OTIepaIiy ¢ BEKTOPaMH.

3. Binagenue
MaTeMaTHYECKUM
anmapaToM anreopsl U
TE€OMETPHH.

OTpeeNICHUI U TEOpEM
JTIMHEHHOM anreOpsl.

2. YMeHue BOCIpOU3BOANTH
JI0Ka3aTeIbCTBAa OCHOBHBIX
¥ BCIIOMOTaTeIIbHBIX
YTBEPKACHUH U TEOPEM H3
Kypca aiareOpsl u
TEOMETPHH.

3. YMeHue pemaTh
OCHOBHBIC 33JIa4H Kypca:
CUCTEMBI JIMHEHHBIX
YpaBHEHUI, KOMILIEKCHBIE
YHUCIIa, ONICPAIINH C
MaTpHUIlaMH, BEIYUCIICHHUE
ONpEeEIUTENS U paHra
MaTpHIlbl, CBOMCTBA
MHOTOWICHOB U KPUBBIX
BTOPOrO MOPSIJIKA,
ONepalny ¢ BEKTOpaMHu.

4. Bnagenue
MaTeMaTHYECKUM
anmnapaToM anreOpsl U
TCOMETPHH.

OTIpEAETIEHUH U TEOPEM JIMHEHHON
anreOpsl.

2. YMeHHe caMOCTOSITEIILHO
JIOKa3bIBaTh YTBEPIKICHUS U
pelaTh TEOPETUICCKHUE 3a1a41 B
paMKax Kypca anreOpsl u
TCOMETPHHU.

3. YMeHue pemaTb OCHOBHBIE
3a/1a4u Kypca:

CHUCTEMBI JIMHEHHBIX YPaBHEHUH,
KOMIUIEKCHBIE YHUCIIA, ONEPALIUH C
MaTpHULaMH, BBIYUCIICHHUE
ONPEIEIUTEIS U PAHTa MATPULIBL,
CBOMCTBa MHOTOWICHOB U KPUBBIX
BTOPOTO MOPsAKA, ONIEPALUH C
BEKTOPAMH.

4. YMeHue pemarsb 3a1auu
JUHEWHOH anreOphl MOBBIIEHHON
CJIOKHOCTH HaJ| POU3BOJIBHBIMHU

KOJIBIIAMH U TIOJISIMH

5. Bnagenne MaTeMaTHUYECKAM
arnmapaToM ajareOpsl 1 TEOMETPHH.




— MCCIEZI0BATh KPUBBIE
BTOPOTO TIOPSIIKA;

— JTOKa3bIBaTh
OCHOBHBIE
YTBEPXKIACHUS U
TEOPEMBI.

Baanern:

— MaTeMaTHYEeCKUM
arnmapaToM anreOpsl U
rCOMETPHH;

— HaBBIKAMH
WCTIOJIb30BaHHUS
ammapara ajareOpbl u
TCOMETPHH TIPU
peleHIN KOHKPETHBIX
3ajad.

KonTposnbhbie
paboter Ne 4 — 6,
9K3aMeH

9-15

3HaTh:

— ITOCTAaHOBKH 3aj1a4
JMHEHHOH anreOpsl 1
AHATUTUYECKOU
T€OMETPHH;

— OCHOBHBIC TTOHATHSA U
(OpMyYNHPOBKU TEOpEM
JIMHEHHOH anreOphl 1
AHAJIUTHYECKON
TEOMETPHY;

— BEKTOpHBIE,
adpuHHBIC U
CBKJIMIOBEIC
MIPOCTPAHCTBA;

— KJaccuuKaIuro
[IOBEPXHOCTEN BTOPOTO
MOpsIIKa;

1. 3HaHWE OCHOBHBIX
OTpeAENIeHUI U TEOpEM
JTUHEHHOW anreOpsl U
AHATUTUYECKOU
TCOMETPHH.

2. YMeHue pemarh
THUTIOBBIC 337a4H Kypca:
ofeparyu ¢ BEKTOpaMu
1 TOYKaMH B a)pUHHBIX

1 €BKJIHJIOBBIX
MPOCTPAHCTBAX, MOUCK
COOCTBEHHBIX 3HAYEHUI
1 COOCTBEHHBIX
BEKTOPOB JINHEHHBIX
orepaTopoB,
MpYBEICHUE YPABHEHU
BTOPOTO TOPSIIKA K
KaHOHHYECKOMY BUY.

1. 3HaHKE OCHOBHBIX
OTpeAENICHUI U TEOpEM
JTUHEHHOW anreOpsl U
AHAJTMTUYECKON T€OMETPHU.

2. YMeHue BOCIIPOU3BOANTD
JI0Ka3aTeNbCTBA OCHOBHBIX
Y BCIIOMOTaTEIIbHBIX
YTBEPKJICHUI U TEOPEM U3
Kypca aJireOpbl u
TE€OMETPHH.

3. YMeHue pemarb
OCHOBHBIE 33J]a4d Kypca:
ofepalyy ¢ BEKTOpaMH H
TOYKaMH B adGUHHBIX H

€BKJIMJIOBBIX
MPOCTPAHCTBAX,
MOCTPOCHUE MATPHUIIBI

1. 3HaHHE OCHOBHBIX
OTIpEAETIEHNH U TEOPEM JIMHEHHON
anreOpsl U aHATUTHIECKON
TEOMETPHHU.

2. YMeHue caMOCTOSITEILHO
JIOKa3bIBATh YTBEPIKIACHUS U
pelaTh TEOPETHYSCKUE 3a/1a4H B
paMKax Kypca anreOpsl u
FCOMETPHHU.

3. YMeHue peniatb OCHOBHbBIE
3aJ]auu Kypca:
OTIEpalluy C BEKTOPaMH H
TOYKaMu B a)(PUHHBIX U
eBKJIN/IOBBIX IPOCTPAHCTBAX,
HOCTPOCHNE MaTPHIIBI IMHEHHOTO
oreparopa U HCCIeJOBaHUE eTo
CBOICTB, MOMCK COOCTBEHHBIX
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— OCHOBBI TCOPUH
JIMHEWHBIX ONEpaToOpOB
Y KBaJIPaTUYIHBIX HOPM.

YMmeTh:

— BBITIOJTHATE OTIepaIliy
C BEKTOpamu;

— HCCJIEI0BATh
CBOMCTBA TUHEHHBIX
OTIEPaTOPOB;

— peliatb
TEOMETPUIECKUE 3a1adH
B €BKJINJIOBOM
MIPOCTPAHCTBE;

— UCCJIEeI0BaTh KPUBLIE
Y TIOBEPXHOCTH BTOPOTO
TopsiiKa B OOITIEM BHU/IC;
— JIOKa3bIBaTh
OCHOBHBIC U
BCIIOMOTaTe/IbHbBIC
YTBEPKICHHUS U
TEOPEMBI U3 Kypca
areOphbl U TEOMETPUH.

Baaners:

— MaTEMaTU4YCCKUM
anmapaToM alreOphl U
TeOMETPHH;

— HaBbIKaMH
HCTIOJIb30BaHUs
anmapara ajareopsl u
TreOMETPHH IIPU
peLIeHUH KOHKPETHBIX
3ajad.

3. Bianeunue
MaTeMaTHYECKUM
anmnapaToM anreOpsl U
TCOMETPHH.

JIUHEHHOTO oTepaTopa u
HCCIICIOBAHNE €TI0 CBOMCTB,
ITOMCK COOCTBEHHBIX
3HAYCHUH B COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX
OTIEPaTOPOB, MTOCTPOCHUE U
MIPUMEHCHHUE JKOPIaHOBOH
HOPMAJIBHOH OPMBI,
HCCIIEIOBaHKE
KBaJ[paTHIHBIX (hOpM,
MpHUBEICHUE YPAaBHEHUI
BTOPOTO IOPSAIKA K
KaHOHUYECKOMY BHUITY.

3. Bnanenue
MaTeMaTHYECKHM
arnmapaToM anreOpsl U
TCOMETPHH.

3HAYCHUH B COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX ONEPaTOPOB,
TTOCTPOEHNE U TIPUMCHECHHE
JKOPJIaHOBOM HOpMAaJIbHOM
(hopMEI, UcciteIoBaHNE
KBaJpaTHYHBIX (opM,
MIPUBEICHUE YPaBHEHUI BTOPOTO
MOpsIJIKa K KAHOHUYECKOMY BHITY.

4. YMeHue permarh 3a1auu
JMHEHHOH anreOpsl 1
AHAIUTUYECKON T€OMETPUH
TIOBBIIIIEHHOM CJIOXHOCTH HaJ
MPOU3BOJIBHBIMHA BEKTOPHBIMU
MPOCTPAHCTBAMHU

5. Bnagenue MaTeMaTHYECKUM
anmnapaToM anreOpbl U TEOMETPHUH.
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3. MeTognueckue peKOMEeHIAUM MPeNnoJaBaTe/Iio0 1o npoueaype OueHuBaHUs 3HAHUM,
YMeHM, HABBIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XaPAKTEPU3YIOIINX 3TANbI

¢GopMupoBanusi KOMIEeTEHIMH

[enpro mpomenypsl OIICHUBAHMS SIBIISIETCS ONPEICIICHUE CTETICHNU OBIAICHHS CTYIEHTOM
OKHJIaeMBIMU pe3yibTaTaMH OO0y4YeHUs (3HAHUSAMH, YMEHHUSMHU, HaBbIKAMU U (WJIH) OIMBITOM
JIeATeIIbHOCTH ).

[Ipouenypa oueHMBaHMS CTETIEHU OBJAJACHUS CTYACHTOM OKHUIAEMBIMU pe3ylIbTaTaMu
00y4YeHHUs OCYIIECTBISIETCS C TOMOMIBIO METOAMYECKUX MAaTePUAIIOB, MPEACTABICHHBIX B pa3/ieie
«TuroBble KOHTPOJIbHBIE 3a/laHUs WJIM UHBIE MaTepualbl, HEOOXOIUMBbIE IJi OLICHKH 3HAHWIA,
YMEHHI, HABBIKOB M (WJIM) OIbBITA JEATEIHHOCTH, XapaKTEPU3YIOMIMX ATarbl (GOPMUPOBAHUS
KOMIIETECHITHAI

3.1 Kpurtepun oneHUBaHMS CTENEHN OBJIA/ICHUS] 3HAHUSIMH, YMEHUSAAMH, HABbIKAMU U
(WIK) ONBITOM /IeSITeJIbHOCTH, ONPeAe/Aolue YPOBHU C)OPMUPOBAHHOCTH KOMIIETEH Ui

IToporoBelif ypoBeHb (00IIKE XapaKTEPUCTUKH):

BIIaJICHHE OCHOBHBIM 00bEMOM 3HAHUH 1O IPOrpaMMe TUCIUTIITNHBL;

3HAHHUE OCHOBHOW TEPMHHOJIOTHHM JIaHHOW OOJacTH 3HAHWM, CTUIMCTHYECCKU
IrpaMOTHOE, JIOTHYECKH TIPAaBUIBLHOE W3JI0XKEHHE OTBETa Ha BOIPOCH 0Oe3
CYIIIECTBEHHBIX OIMUOOK;

BJIaJICHUE MHCTPYMEHTAPUEM NUCIUILIIMHBI, YMEHUE €0 UCI0JIb30BATh B PEIICHUU
CTaHJApTHBIX (TUIIOBBIX) 3a/1a4;

CIOCOOHOCTH CaMOCTOSITEIPHO TIPUMEHSTH THIIOBBIE PEIICHUS B paMKax pabodeid
MPOrPAMMBbI TUCIUTIIAHBL;

YCBOEHHE OCHOBHOW JIUTEpPaTyphbl, PEKOMEHIOBAaHHOW paboueill mporpaMMoin
JTHACIATLINHEL

3HaHUe 0a30BbIX TEOPUN, KOHIIETIINI 1 HANpaBJICHUH 110 U3y4yaeMOi TUCIHUILIIHE;
camMoCTosITeNlbHAsE paboTa HAa TNPAKTHUYECKUX U JIAOOPATOPHBIX 3aHSTHSIX,
MEPUONYECKOE y4acTHe B TPYMIOBBIX OOCYXKJICHMSIX, JTOCTATOYHBIH YPOBEHB
KYJIbTYpPbI UCIIOJIHEHHUS 3aJJaHUM.

[TponBuHYTHIN ypoBeHD (00IINE XapaKTEPUCTHKH):

JIOCTaTOYHO TIOJHBbIE W CUCTEMATH3UPOBAHHbIE 3HAHUS B 00BEME MPOTrPaMMBbI
JTUCIUITAHBL,

WCIIOIb30BAaHUE  OCHOBHOM  TEPMHUHOJIOTMM  JaHHOM  o0nacTH  3HAHUH,
CTWJINCTUYECKH TI'PaMOTHOE, JIOTMYECKM IIPABWJIBHOE W3JI0)KEHUE OTBETa Ha
BOIIPOCHI, YMEHHUE JeJIaTh BbIBOIBI;

BJIa/ICHUE UHCTPYMEHTAPUEM JIUCHUIUIMHBI, YMEHHE €r0 UCIO0Ib30BaTh B PEIICHUN
yueOHBIX U MPO(eCcCHOHANBHBIX 3a/1a4;

CIIOCOOHOCTh CaMOCTOSATENBHO PeIlIaTh CIIOKHBIEC 33/1a4u (MpoOIeMbl) B paMKax
paboueii MporpaMMbl TUCHUTIIIMHBL

YCBOEHHE OCHOBHOM U JIONIOJIHUTEILHOM JINTEpaTyphl, PEKOMEHJOBAaHHOM padoueit
MPOrPaMMOI TUCIUTUTHHEI;

YMEHHE OPUEHTHUPOBATHCS B 0A30BBIX TEOPHUSAX, KOHIEMIIUSIX U HAMPABICHUSIX TI0
M3y4aeMOoH IUCUUILIMHE U JaBaTh UM CPAaBHUTEJIbHYIO OLIEHKY;

caMmocCTosITeNIbHasl padoTa Ha MPAKTUYECKUX U TaOOPATOPHBIX 3aHATHUAX, YUACTHUE B
IPYNIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPhl HCIIOJTHEHUS 3aJaHHM.

Bricokuit ypoBeHb (00111e XapaKTePUCTUKHN):

CUCTeMAaTH3UpPOBAaHHBIC, TJIYOOKHE U TIOJHBIE 3HAHUS [0 BCEM pasjeiam
JUACIUATUIMHEL

TOYHOE MCIOJIb30BaHNE TEPMUHOJIOTUN JTAHHOW 00JacTH 3HAHUH, CTUITUCTUICCKU
rPaMOTHOE, JOTMYECKU MPABWIHHOE H3JI0KEHHE OTBETa Ha BOIPOCHI, YMEHUE
JieJIaTh 00OCHOBAHHBIE BEIBOJIBI,



e 0Oe3ynpeyHoe BIAJCHUE MHCTPYMEHTapueM JUCHHUIUIMHBI, YMEHUE  €ro
MCIOJIb30BATh B IIOCTAHOBKE M PEIICHUH HAYYHBIX U MPO(eCcCHOHANBHBIX 3a/1a4;

® CrHIOCOOHOCTH CAMOCTOSATENBHO U TBOPUYECKH PELIATh CIOXKHBIE 3a7jauu (IpOo0IeMbl)
B paMKax pabouell mporpaMmbl AUCHUIUINHBL;

® [I0JHOE M INIyOOKOE YCBOEHHE OCHOBHOH M JONOJHHUTEIBHON JIUTEpaTyphl,
PEKOMEHI0BaHHOH pabodel mporpaMMOi TUCIIMILIMHEI,

® YMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHILIECTLUAX U HAIIPABICHUAX 110
M3y4aeMOH IUCLUHUIIIMHE U JaBaThb UM KPUTUYECKYIO OLIEHKY;

® AKTUBHAas CaMOCTOSITEIbHAsA paboTa Ha MPAKTHUECKUX U JTaOOPATOPHBIX 3aHATHSAX,
TBOPYECKOE Y4acTHE B TPYNIOBBIX OOCYXIEHHIX, BHICOKHN YPOBEHb KYJIBTYPHI
HUCIIOJIHEHUS 3aJaHUH.

3.2 Onucanue npoueaypbl BHICTABJICHUS] OLCHKH

B 3aBucumMoOCTH OT YpOBHSI COPMHPOBAHHOCTH KaXKIOW KOMIICTCHIIMH MO OKOHYAHHU
OCBOCHMU JUCHUIIIMHBI CTYACHTY BBICTABJISICTCS OLICHKA. I[J'DI AUCHUIIIMH, U3Yy4aCMbIX B TCUCHUC
HECKOJIBKUX CEMECTPOB, OIICHKA MOYKET BBICTABIISITHCS HE TOJIBKO [0 OKOHYaHHUH €€ OCBOCHHSI, HO
U B MPOMEXYTOYHBIX CEMECTpax. Bua OMEeHKHU («OTIMYHOY, «XOPOIIOY, «yIOBICTBOPUTEILHOY,
«HEYIIOBIICTBOPUTEIBHOY», «3aUTEHO», «HE3AUTCHO») OIpeaensiercs pabdodyeil mporpaMmmon
JUCHUITIIMHBI B COOTBETCTBUU C y‘ICGHBIM IIJIAaHOM.

OneHKa «OTJIIMYHO» BBICTABISIETCS CTYICHTY, Yy KOTOPOTO KaKAas KOMIETCHIUS
(TMTOJIHOCTBIO MJIM YaCTHYHO (hopMupyemas JaHHOM TUCIMIIMHOMN) cOpMHpPOBAHA HA BHICOKOM
YPOBHE.

OneHka «XOpOIO» BBICTABISIETCS CTYIACHTY, Y KOTOPOTO KaXJdas KOMIIETCHIIUS
(TTOTTHOCTBIO WM YACTUYHO (popMUpyeMasi TaHHON JUCIUIIINHON) chopMUpOBaHA HE HIDKE, YEM
Ha IIPOABUHYTOM YPOBHE.

OneHKa  «yHOBJIETBOPUTEIBHO»  BBICTABISCTCS CTYIEHTY, Yy KOTOPOTO KaKIas
KOMITETEHIIHS (ITOJTHOCTBIO MIIM YaCTUYHO (popMHUpYyeMasi TaHHOW JUCHHUIUIMHON) chopMHUpOBaHa
HE HIKE, YeM Ha ITOPOTOBOM YPOBHE.

OreHKa «HEYIOBJIETBOPUTEIBHO» BBICTABISETCA CTYJCHTY, Y KOTOPOTO XOTS Obl O/HA
KOMITETCHIIHS (TIOJIHOCTBIO MJIM YacTUYHO opMHpyeMasi TaHHOW TUCIUTIINHOMN) chopMHUpOBaHa
HUKE, YeM Ha TIOPOTOBOM YPOBHE.

O1eHKa «3a9eT BBICTABISIETCS] CTYICHTY, Y KOTOPOTO KaKAast KOMIETEHIHS (TTOTHOCTHIO
WY YaCTUYHO (popMHUpyeMas JaHHOM IUCIUILTUHON ) chopMUpOBaHa HE HUXKE, YeM Ha IIOPOTOBOM
YPOBHE.

OI.[GHKa «HE3AaYTCHO» BBICTABJIACTCA CTYIACHTY, Y KOTOPOTO XOTA 6]:1 OJHa KOMIICTCHI A
(TTOTHOCTBIO WM YACTUYHO (popMUpyeMasi JaHHOW AUCITUIUTMHON) chopMUpoBaHa HUXKE, YEM Ha
IIOPOT'OBOM YPOBHE.
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IMpuiaoxenne Ne2 k padodeil mporpamMMme JUCIUTIIAHbI
«CnopTuBHOE MPOrpaMMHPOBAHME»

MCTOIII/I‘ICCKI/IC YKazaHuA NJI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIHNHBI

CamocrosarenbHass paboTa CTYACHTOB HallpaBlieHa Ha MNPUOOpPETEHHE HOBBIX
TEOPETUYECKNX U (PaKTUUECKHX 3HAHUH, 3aKpeTJIeHUE MOTYYSHHBIX HABBIKOB, - BBIIOIHSIETCS B
YUTAIHHOM 3aJie OMOJIIMOTEKH U B JOMAIIHUX YCIOBHSX, MOJKPEIUISETCS Y4eOHO-METOANYECKIM
1 uHpOpMAIMOHHBIM OoOecniedeHreM (yu4eOHUKH, YI€OHO-METOIUUECKHE TTOCOOMS, KOHCIIEKTHI
JIEKITUH).

Jlis mpoBEepKH M KOHTPOJISL YCBOEHHUS TEOPETUYECKOTOo Marepualia, MpuoOpeTeHHBIX
NPaKTUYECKUX HaBBIKOB B T€UEHUE OOyUEHHs TPOBOATCS MEPOIIPUATHUS TEKYIIEH aTTeCTalluu B
BU/JIE KOHTPOJIBHBIX paboT.

DK3aMeH NPOBOJUTCSA B MTUCbMEHHOU (hopMe, KaxIblii OMIIET COepKUT (POPMYITUPOBKU U
JOKa3aTeNbCTBA YTBEPHKACHUN, a TaKKe TEOpPeTUYECKHME U TMpaKTHUYeCKHe 3aJayd U3 Kypca
«Anredpsl u reomeTpun». Ha caMoCcTOsATENbHYIO TOATOTOBKY K 3K3aMEHY BBIJENSACTCS 3 JHs, BO
BpeMsl MMOATOTOBKH K AK3aMEHY MPEeAyCMOTpEHa IPYIoBasi KOHCYIbTAIHsL.

Jlnist mpoBepKH YPOBHSI CPOPMUPOBAHHOCTH KOMIIETEHIIMHA MPU MOATOTOBKE K IK3aMEHY
PEKOMEHAYETCS BBIIIOJIHUTD TECT JIJIs1 CAMOIIPOBEPKHU.

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM Pa0d0Thl CTYJIEHTOB MO TUCHHUILIUHE

Taxke nmims mombopa ydeOHON JuUTEpaTyphl PEKOMEHIYETCS HCIOIb30BaTh ITUPOKHUI
CIEKTP UHTEPHET-PECYPCOB:

1. HayuHno-o0pa3oBartenbHblii caiiT Exponenta.ru (http://www.exponenta.ru). OCHOBHbIE
nenu npoekta Exponenta.ru: coznate B poccuiickom MHTepHETE eA1HOE TPOCTPAHCTBO IS BCEX,
KTO UCTIOJb3YET U XOUET MCIOIh30BaTh MATEMAaTHIECKUE MTAKETHI B 00pa30BaTEIbHON U HAYIHOU
NEeSTENIbHOCTH; COACWCTBOBAaTh CO3/IaHUI0 PYCCKOSI3BIYHOIO COOOIIEeCTBAa IMOJb30BaTeNen
maremaruyeckoro I10.

2. DJIeKTPOHHO-0MOJIMOTEYHAs] CUCTeMa «YHUBepcuTeTrcKasi OuOauorexka onliney»
(www.biblioclub.ru) - »smekTpoHHas OubOmMOTEeKa, obecredywmBaroas JOCTYN K HauOolee
BOCTPEOOBaHHBIM MaTepualaM-IIePBOUCTOYHUKAM, YYE€OHOH, HAYYHOM H XYy/I0KECTBEHHOH
JTUTEepaType BEAYIIUX U3AATENbCTB (*peructpaius B SJIEKTPOHHON OUOIHOTEKE — TOIBKO B CETU
yHuBepcuteta. [locne perucrpanuu pabota ¢ CUCTEMON BO3MOXKHA C JIFOOOW TOYKH JOCTyNa B
Internet.).

3. Uudopmanmonnass cucrema "EamHoe okHO goctynma K o0pa3oBaTebHbIM
pecypcam" (http://window.edu.ru/library).

Lenpto co3manuss wHPOpMAaNMOHHONW cuctembl "EamHoe oOkHO jgocTtyma K
obpazoBarensHbIM pecypcam” (MC "EqnHoe okHo ") siBnsieTcst obecriederre CBOOOHOTO TOCTyTa
K MHTETpaJIbHOMY KaTaJloTy 00pa30BaTEeIbHBIX HHTEPHET-PECYPCOB U K AIEKTPOHHOM OUOIHOTEKE
y4eOHO-METOIMYECKUX MAaTEPUAIIOB JUIsl 00IIero U MpoQecCHOHaTbHOTO 00pa30BaHuUS.

Nudopmanmonnas cuctema "EamHOEe OKHO J0cTyma K 00pa3oBaTelbHBIM pecypcam”
co3mana mo 3akazy dexepanpbHOro areHTCTBa 1Mo oOpaszoBanmio B 2005-2008 rr. I'osoBHOM
pazpabotunk mpoekta - DemepallbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE  YUPEKICHHE
['ocymapcTBeHHBIM HAayYHO-UCCIEAOBATEIIBCKUNA HWHCTUTYT WH(GOPMAITMOHHBIX TEXHOJOTUHA W
tenekommyHukamuit (OPI'AY 'HUU UTT "Undopmuxka'") www.informika.ru.

Jlnst caMOCTOsATENIbHOrO Toadopa JuTepaTypbl B Oubimnoteke Spl'Y pexomenmyercs
UCTIONIb30BATh!

1. JInunbiii  kadu”er (http://lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH
NOJy4eHHUs on-line 1ocTyna K CIUCKY BBIJAaHHOH B aBTOMAaTU3MPOBAHHOM PEXHUME JIUTEPATYPHI,
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IPOCMOTpA ¥ KOTIMPOBAHHUSI 3JICKTPOHHBIX BEPCHUM W3/IaHUN COTPYIHUKOB YHUBepcuTeTa (yued. u
METO/I. TOCOOUSI, TEKCTHI JICKIUH U T.11.) J{71s1 paboThl B «JInuHOM KabuHETE» HEOOXOAMMO 3alTH
Ha caiiT Hayunoit 6ubnuorexu SApl'Y ¢ mo6oi Touku, uMeroriei qoctyn B Internet, B myHKT MEHIO
«DJEKTPOHHBIN KATAJIOT»; IPOUTHU MPOIIEAYPY aBTOPU3AIIHH, BEIOPAB BKIAIKY «ABTOPU3ALIUY, U
3aIOJIHUTh MIPEJICTaBICHHBIE OS] HH(POPMAaIIUH.

2. DnekTpoHHas 0u0JIMOTeKa yueOHbIX MaTepuaaoB Apl'Y

(http://www lib.uniyar.ac.ru/opac/bk cat find.php) comepxutr ©6onee 2500 mONTHBIX
TEKCTOB Y4eOHBIX ¥ Yy4eOHO-METOIWYECKUX MATEPHUaJIOB IO OCHOBHBIM H3ydaeMbIM
TUCIUIUIMHAM, W3JaHHBIX B yHHBepcutTeTe. JlocTym B ceTH yHHBepcuTeTa, JHOO 1O
JIOTHHY/TIapOJIIo.

3. DaekTpoHHas kKapToTeka «K KHUroodecne4eHHOCTbY»

(http://www lib.uniyar.ac.ru/opac/bk _bookreq find.php) packpsiBaeT yueOHBIN GHOHI
HaygyHoi OumOmmoreku Apl'Y, mnpemoctaBiseT omnepaTuBHYI HHPOPMAIMIO O COCTOSHUHN
KHUT0O0ECTICUeHHOCTH TUCIIUTUIMH OCHOBHOW M JIOTIOJIHUTEIBHON JTUTEPATYPO, a TaKKe IIUKIIA
JUCIUIUIMH U CcTIenuanbHOCTEH. DieKTpoHHas KapToTeka «KHUroodecrne4eHHOCTh» AOCTYIHA B
CeTH yHUBEpcUTeTa U uepe3 JInuHblii KaOuHeT.
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