MHWHHUCTEPCTBO OFPA3OBAHUS I HAVKU
POCCHUICKOU ®EJEPALIUU
®EJEPAJILHOE T'OCYJJAPCTBEHHOE BIO/P)KETHOE
OBPA3BOBATEJILHOE
YUPEXJIEHUE BBICIIEI'O OBPA3OBAHUS
PS3AHCKUI TOCYJAPCTBEHHbBIN PAJIMOTEXHUYECKUH
YHUBEPCUTET UMEHU B.®. YTKUHA

KA®EJIPA

«BbIYNCJIMTEJIBHAA U ITPUKIIATHAS MATEMATHUKA»

OLIEHOYHBIE MATEPUAJIBI
JIMCLUTUIAHEI
«OBJIAYHBIE BLIYMCJIEHU >

HaHpaBJIGHI/IC IIOATOTOBKH

09.03.04 «IIporpamMmmHasi HUHKEHEPUS

HampasienHocts (po¢uiib) MoAroTOBKU

IIporpamMmMHast HHXKEHEPHUS

KBanudukanus BeIMyCKHHKA — OakajiaBp

®dopma oOydeHust — OUHasl

Psa3anb



2
OBIIME ITOJIOXXKEHN A

OneHo4yHble MaTepuagbl — 53TO COBOKYINHOCTh Y4eOHO-METOAMYECKUX
MaTepuagoB M MPOUEAYp, NpEeAHA3HAUYECHHBIX i1 OIEHKH KadyecTBa OCBOCHUS
OOy4JaroMUMHCS JTaHHOM JUCHUIUIMHBI KaK YacTH OCHOBHOW 0Opa3oBaTelIbHOU
MIPOTrPaMMBL.

Llenp — OLEHUTh COOTBETCTBUE 3HAHUM, YMEHUH U YPOBHSI NMPUOOPETEHHBIX
KOMIIETEHI[MNA, OOyYaromuxcsl LesM U TpeOOBaHUAM OCHOBHOW 00pa3oBaTelbHOU
IIPOTPaMMBI B XOJ€ MPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU ATTECTALUN.

OcHoBHast 3agaya — OOECHEYUTh OLEHKY YpPOBHA C(HOPMUPOBAHHOCTU
OOLIEKYJbTYPHBIX M NPO(PECCHOHATBHBIX  KOMIICTCHI[UN,  MPUOOpEeTaeMbIX
00y4JaromMMcsi B COOTBETCTBUH C 3TUMH TPEOOBAHUSIMHU.

KoHTponp 3HaHui 00y4daromuxcs TpOBOJUTCSA B POpME TEKYILIETr0 KOHTPOJIS U
MIPOMEKYTOUYHOM aTTeCTalrU. TeKylnid KOHTPOJIb YCIEBAEMOCTH U MTPOMEKYTOUHAS
aTTecTalMsl TMPOBOAATCS C LEIbI0O ONpE/IeJCHUs CTENEHU YCBOCHHUS Y4eOHOro
MaTepuasa, CBOEBPEMEHHOIO BBISBIICHUS U YCTPAHEHUS! HEJAOCTATKOB B MOJATOTOBKE
00y4JarmMnXcs, OpraHu3aluu padoThl OO0Y4YaAIOIMIUXCA B XOJE YYEOHBIX 3aHSATUN U
OKa3aHUs UM UHAUBUIYAIbHON TOMOIIIH.

K KOHTpONIO TeKylIel yCreBaeMOCTH OTHOCSTCS MPOBEPKA 3HAHWM, YMEHUU U
HABBIKOB 00YYaronuxcsl Ha JJaOOpaTOPHBIX paboTax Mo pe3ysibTaTaM BBIMOJTHEHUS U
3alUTHl 00YYAIONTUMUCS MHAUBUAYATbHBIX 33JlaHUMN, 1O pe3yJIbTaTaM BBIOTHEHUS
KOHTPOJIbHBIX pabOT M TECTOB, MO pe3yjibTaTaM IMPOBEPKH KauecTBa KOHCIEKTOB
JIEKIIMI U UHBIX MaTepHUAaIOB.

B kauecTBe OLICHOYHBIX CPEACTB HAa MNPOTSHKEHUM CEMECTpa HUCIOJIb3YETCS
YCTHbIE U TIMCbMEHHBIE OTBETHl CTYJCHTOB Ha WHAWBUJYyaJIbHbIE BOMPOCHI,
NUCbMEHHOE TECTUPOBAaHHWE IO TEOPETHMYECKUM paslenam Kypca, pedepar.
JIOTIOTHUTENbHBIM CPEJICTBOM OLICHKM 3HAHUM U YMEHHM CTYJEHTOB ABIISETCS OTYET O
MPOBEICHUH Ja0OPATOPHBIX PAadOT U UX 3alIUTA.

[1o ntoram kypca odyyatonuecs ciatoT s3k3aMmeH. dopma npoBeieHUs — YCTHBIH
OTBET C NHUCHBMEHHBIM  TOJAKPEIUICHMEM 1O  YTBEPKJCHHBIM  OujeTam,

C(bOpMyJ'II/IpOBaHHBIM C YUCTOM COACPIKAHUA NTUCHUIIIINHBI. B OuiteT BKIIOYaeTCs ABa
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TEOPETUUYECKHUX Bompoca. B mpoiecce noOArOTOBKY K YCTHOMY OTBETY CTYACHT JOJKEH

COCTaBUTH B IINCBbMCHHOM BHU/C IIJIaH OTBCTA.

OIIMCAHUE IIOKA3BATEJIEV U KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIUN

ChopmupoBath KaxaolW KOMIIETCHIIMM B PaMKaxX OCBOCHHUS JAHHOW JIUCIUIUIMHBI
OILICHUBAETCS MO TPEXYPOBHEBOM IIKAJIE:

— MOPOTOBBIN ypOBEHb (yIOBIECTBOPUTEIbHBIN) SIBIASETCS 00sA3aTEIbHBIM
JUTSL BCEX 00YJaronuXcsl 10 3aBEPIICHUNA OCBOSHUS JUCITUTUTHHBL

— MPOJABUHYTHIM YPOBEHb (XOPOIIUM) XapaKTepU3YEeTCs MPEBBIIICHHEM
MUHHUMAaJIBHBIX XapaKTepUCTUK CHOPMUPOBAHHOCTH KOMIIETCHIIMN MO 3aBEpIICHUU
OCBOCHUS JTUCIUIUINHBI,

— ATAJIOHHBIM ypOBEeHb (OTJIUYHBIA) XapaKTepU3yeTCs MaKCUMaIbHO
BO3MOKHOU BBIPQKEHHOCTHIO KOMIIETEHIIMN M SBIISETCS BaKHBIM Ka4eCTBEHHBIM
OPUEHTUPOM JIJIs1 CAMOCOBEPIIIEHCTBOBAHUS 00y4aeMOTo.

[Ipu noctatroyHoM KauecTBe OcBoeHUs Oosiee 81% mpuBENEHHBIX 3HAHUM,
YMEHUW U HaBBIKOB IPEIOJABATENIb OLICHUBAET OCBOEHUE JTAHHOW KOMIIETCHIIUU B
paMKax HACTOSIIIEH NMCUUILIMHBI Ha 3TaJJOHHOM YPOBHE, NMpU ocBoeHUH Ooiee 61%
MPUBEJACHHBIX 3HAHUM, YMEHUI 1 HABBIKOB — Ha MPOJIBUHYTOM, [P OCBOCHUHU OoJiee
41% npuBEeIeHHBIX 3HAHUK YMEHHI M HABBIKOB — Ha HOpPOroBoM ypoBHe. [lpu
ocBoeHun MeHee 40% MNpuUBEACHHBIX 3HAHWI, YMEHUN W HABBIKOB KOMIIETEHIIMS B
paMKax HAaCTOSIIIEH AUCIUILIMHBI CYUTAETCS HEOCBOCHHOM.

VYpoBeHb chOPMUPOBAHHOCTH KAXKAOW KOMITETCHIINHA Ha PA3IMYHBIX JTaIlax €
dbopMupoBaHus B MPOLECCE OCBOEHUS AUCIUILIUHBI OLICHUBAETCS B XOJI€ TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPEJICTABICHO PA3TMYHBIMU BUJAMHU OLIEHOYHBIX CPEJICTB.

YUuUTBIBaKOTCA:

— YpOBEHb YCBOEHUS MaTepHaia, MpelyCMOTPEHHOIO MMPOrpamMMoil Kypca;

— yYMEHUE aHaJIM3UpOBATh  Marepual U yCTaHaBIINBaTh
MIPUYUHHO-



CJIECTBEHHBIE CBSI3H;
— OTBETHl Ha BOIMPOCHI: MOJHOTA, APTyMEHTUPOBAHHOCTh, YOEKIECHHOCTD,

KauecTBO OTBETa (€ro 001ast KOMIO3UIIHS, JIOTHYHOCTh, 00IIast SPYIUIIH );

— UCIIOJIb30BaHUE OCHOBHOM U JOMOJHUTENBHOM JUTEpaTypbl Npu
MOJITOTOBKE, M MPUHUMAIOTCSI BO BHUMaHKE 3HaHUsI, YMEHUS, HABbIKH, IEPEYNCIICHHBIC
B II. 2 paboueil mporpamMmbl JUCIUILITUHBIL.

Kputepuu onennBanusi ypoBHs C(hOPMHUPOBAHHOCTH KOMIIETEHLIMU B TpoOIecce
BBITIOJTHEHHS] KOHTPOJBHBIX 3aJaHHIA:

— 41%-60% mnpaBWIbHBIX OTBETOB COOTBETCTBYET MOPOTOBOMY YPOBHIO
c(hOpMUPOBAHHOCTH KOMIIETCHIIMH HA JAHHOM JTare e¢ (OpMUPOBAHUS;

— 61%-80% npaBUIIbHBIX OTBETOB COOTBETCTBYET MPOABUHYTOMY YPOBHIO
c(hOpMUPOBAHHOCTH KOMIIETCHIIMH HA JAHHOM JTare e¢ (OpMUPOBAHUS;

— 81%-100% mnpaBUIIbHBIX OTBETOB COOTBETCTBYET 3TAJIOHHOMY YPOBHIO
chOpMUPOBAHHOCTH KOMIIETCHIIMH Ha JAHHOM JTare e¢ GOpMUPOBAHUSI.

ChopMupOBaHHOCTb YpPOBHSI KOMIIETEHIIMH HE HHUXKE IMOPOTOBOTO SIBIISICTCS
OCHOBAaHMEM JIJIs IOMyCKa 00yYarolerocs K npoMeKyToO4HOM aTTeCTaluu 10 JaHHOM
aucuuIiuiiHe. DopmMoM  MMPOMEKYTOUYHOM aTTECTALMU I10 JAHHOW JUCLUIUIMHE
ABIIAETCS 3a4eT, oleHuBaeMblii 1o npuHaToi B ®I'bOY BO «PI'PTY» nByxOanibHol
CUCTEME: «3a4eT», KHE3AUET.

«3ader» CTYICHT JOJDKCH: IMPOJECMOHCTPHUPOBATH
oOmiee  3HaHWE  Marepuana;  3HaTh
OCHOBHYIO PEKOMCHAYEMYIO y4eOHYIO
JUTEPATypPy; YMETh CTPOHUTh OTBET B
COOTBETCTBUH co CTPYKTYpOii
U3J1araeMoro BOIIPOCa; TOKa3aTh oOIIee
BJIaJICHUE  TOHATHHHBIM  aIlapaTtoM
JVCIMILIIAHBL; yMETh YCTPaHSTh
JONyIIEHHbIC OIMMOKM B OTBETE Ha
TCOPETHUCCKHE  BONPOCHI W TIpH
BBIMIOJTHCHHH TIPAKTHYECKUX  3aJIaHUM,
1100 (IIpU HETIPABUIIBHOM BBITIOTHCHUH




MPAKTUYECKOTO 3aJaHusl) IO YKa3aHHUIO
npenojaBaTeass  BBIOJHUTh  JIPYTHE
MPaKTUUECKUE 3aJ]aHUs TOTO K€ pasjena
JTUCUUTUIAHBL;

«HE3a4YeT» CTaBUTCSA B ciyyae: HE3HAHUS
3HAYUTETPHOM YacTH  MPOrPaMMHOTO
MaTepuana; He BIAJCHUS TMOHITHIHBIM
anmapaToM; CyIIECTBEHHBIX OIIUOOK TMPH
U3JI0KEHUH y4e0HOro MaTepuana;
HEYMEHUS CTPOUTH OTBET B COOTBETCTBHUHU
CO CTPYKTYpOH U3JaraeMoro BOIMpOCa;
HEYMEHUs Jienath BbIBOIbl. Kak mpasuiio,
Takas OLEHKAa CTaBUTCA CTYJICHTaM,
KOTOpbIE  HE  MOTYT  IPOJOJIKHUTh
oOyueHue NOJaHHOW 00pa30BaTEIbHOMN
porpamme, a Takxe, €Clid CTYJEHT MOocie
HayaJla 3K3aMeHa OTKa3aJiCsl €ro CAaBaTh,
WIM HapylIWJI MpaBWiIa CAa4d dK3aMeHa
(criuceIBaj,  MOJCKa3biBaj, OOMaHOM
OBITAICA TOJIYYUTh OOJ€€ BBICOKYIO
OIICHKY U T.1.)

OOPMHUPYEMBIE KPUTEPUN

ITK-1: CriocobeH pa3zpabaTbiBaTh TpeOOBAHNUS, IPOSKTUPOBATH U BHIMOIHATH IPOrPAMMHYIO
peann3annio NporpaMMHOro

obecrieueHus

[TK-1.1. Ananu3upyet TpeOOBaHUS K IPOrPaMMHOMY OOECIIEYEHHIO

[1K-1.2. PazpabaTpIBaeT TeXHUUECKUE CTICHU(UKAILINH HA TIPOrPAaMMHBIE KOMITOHEHTHI

[TK-1.3. IIpoexTupyeT nporpaMMHOE 0OECII€YE€HUE U BBIMOIHSAET €ro MPOrPaMMHYIO PeaTU3alnio
I1K-2: CriocoOeH BBINOIHATH IPOSKTUPOBAHUE IPOrPAMMHBIX CUCTEM CPEIHETO U KPYITHOI'O
MaciTada CI0KHOCTH

I1K-2.1. Pa3zpabatsiBaeT OM3Hec-TpeOOBaHUS K IPOrPAMMHOM cHCTEME

[1K-2.2. Pazpa0aTbIBaeT KOHLEMLUIO IPOrPAMMHON CUCTEMBI
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TUITOBBIE KOHTPOJIBHBIE 3AZTAHUA MJIN UHBIE MATEPHAJIBI
THUII0BBIE KOHTPOJIBHBIE 3aIaHUSI UTOTOBOT'O KOHTPOJIS

1. Pa3paborarh BeO-cepBUC I HAXOKISHUS CPEAHETO apr(pMETHIECKOTO
aneMeHToB BekTopa L. Wcnonb3ys nmanHyto (QyHKIMIO, HaWTH CpeIHUE
apudpmeTniyeckue B cTpokax Matpuiy M1 um M2 u chopmupoBath U3 HHX
COOTBETCTBEHHO BekTopa V1, V2. Hamucare QpyHKIMIO COPTUPOBKH BEKTOPOB V1 u
V2 no Bo3pacTtaHuio.

2. Pa3paboraTth BeO-cepBUC 17151 MPOBEPKH YIOPSIAOYCHHOCTH CUMBOJIBHBIX
JJIEMEHTOB BEKTOpa L 110 angasury. Hcnone3ys JTAHHYIO
(bYHKIHIO, POAHATM3UPOBATh CTPOKH CUMBOJBHBIX MaTtpull M1 u M2. Jlns ctpok,
KOTOpbIE HE OTCOPTHUPOBAHBI MO aln(aBUTY, BBIACIUTh MX 3JEMEHTHI B OTIEIbHBIN
BEKTOP M HamucaTh GYyHKIUIO, YAAISIONIYIO0 BCce OYKBbI U3 HUX, C HEUETHBIM HOMEPOM
B ajgaBure.

3. Pa3zpaboTaTh BeO-cepBUC AJI MOACUNTHIBAHUS KOJIMYECTBA CJIOB BEKTOPA,
KOTOpbIE HAUMHAIOTCS U OKAaHYMBAIOTCA OJHOM U TOH ke OykBOH. Mcnoib3ys 1aHHYIO
(GyHKIMIO, HAUTH CyMMBI YHClIa CIIOB B KaXJ0M cTpoke B mMaTpunax M1 u M2 u
3anycarb MX BCE B OJMH CyMMapHbId BekTop V. HalTu ¢ NmOMOIIBIO OTIAEIbHOU
GYHKIIMM MUHUMAJIbHBIM UM MaKCUMAaJbHBIM 3JIEMEHT BEKTOpa V M yHaduTh STU
AJIEMEHTHI U3 HETO.

4, PazpabGorath BeO-cepBUC ISl mepeMenieHus: B Hadajgo Bektopa L Bce
YETHBIC DJIEMEHTHI, & B KOHELl BEKTOpa - HEYETHbIE EMEHThl. C MCIOJb30BaHUEM
naHHOM (PyHKIHMH mpeoOpazoBaTh Bce CTpoku Matpui; M1 u M2. [lanee Hamucath
(GYHKIMIO HAX0X/IEHUS MAaKCUMaJIbHOTO MU MUHUMAJIBHOTO 3JIeMEeHTa B MaTpuiax M1
u M2, a mociie 3Toro yJaliuTh JaHHbIE JIEMEHTHI U3 HUX.

5. Pa3paborats BeO-cepBHC [Jii TPOBEPKH HA PABEHCTBO 3HAYCHUS
aneMeHTOB BekTOpoB L1 m L2 m BO3Bpamaromyto BEKTOp OJAMHAKOBBIX JIEMEHTOB,
NPUCYTCTBYIOIMX B 000oMX W3 HHUX. Mcnonb3ys (QyHKUIUIO, MNPOAHAIU3UPOBATH
COOTBETCTBYIOIIME CTPpOKM Matpuy M1 m M2, W W3 NOJYy4EHHBIX BEKTOPOB

OJIMHAKOBBIX AJIEMEHTOB CO3/1aTh MaTpully M3, r1ie Bce HECYIIECTBYIOLIUE 3E€MEHTHI
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3aMEHEHbl 3HAaUeHHEeM «OeCKOHEeYHOCTh». Hammcath QyHKLHIO, MMOACYUTHIBAIOIIYIO
KOJI-BO 3HaUYCHHH «OECKOHEYHOCTRY» B MaTpuliie M3.

6. PazpabGotats BeO-cepBHUC yIsl ompeereHusl BKIOYeHUs: BekTtopa L1 B
BekTop L2 m HaoOopor (BapuaHThl Bo3Bpaimiaemoro 3Hauenusi: 0 — Bektop L1
BmrouaeT L2, 1 — Bexktop L2 Brimrouaer L1, 2 — BekTOpa NOJIHOCTHIO UICHTUYHBI, 3 —
BEKTOpa HE BKIIOYAIOT ApYyr apyra). Mcmomb3ys (yHKIHIO, TPOAHATU3UPOBATH
COOTBETCTBYIOIIME CTPOKU MaTtpull M1 u M2, cocTaBuTh CyMMapHBIN BEKTOP U3 BCEX
HE BKJIIOYAIOIIMX APYT Apyra cTpok. Hamucars QpyHKIMIO, 3aMEIaONIyl0 B JaHHOM
BEKTOpE BCE AYONUPYIOLIUKACA 3JIEMEHTHI 3HAUEHUEM «OECKOHEUHOCTh.

7. PazpabGortath BeO-cepBUC Uis BCTaBKM 3nemeHTa E mocne kaxaoro
AJIEMEHTa BEKTOPA, MPEBBIMIAIOUIETO HEKOTOpoe 3HaueHue P. Mcmonb3ys HaHHYIO
¢bynkuuo 00padoratk Bee cTpoku Matpull M1 u M2. OnpeneauTs Ha CKOJIBKO JaHHbIE
MaTpULbl YBEIUYWINCh, YMEHBIIWIACH WM OCTAIUCH HMpekHEro pasmepa. [locne
Hanucarb QYHKIMIO, HAXOSIIYI0 KOJMYECTBO 3JIeMEHTOB E ¢ X0Ts Obl 0IHUM YETHBIM
MHJIeKCOM B Matpuiiax M1 u M2,

8. Pa3paboraTth BeO-cepBHC U1 IPOBEPKU BEKTOpAa HATYPaJbHBIX YHUCEN, B
KOTOPOM HEOOXOJMMO TIEpPECTaBUTh 3JEMEHTbl MO CIEAYIOUIEMY MpPaBHIIY:€CIU
TEKYIIHHA 3JIEMEHT OOJIbIIIE HEKOTOPOT'O Yuciaa P, TO MOMECTUTh CIICAYIOMMKN 3a HUM
AJIEMEHT B KOHELl BEKTOpA; €CIM TEKYLIMi 3JIEMEHT MEHbIIE WIA paBeH uuciy P,
NEPEHECTH B HAYaJI0 BEKTOpa TEKYILUH 3JeMEHT (TEepPBbI OCTaBUTh 0€3 U3MEHEHHUS).
Hcnone3ys aanHyio QyHkuuio obpaboraTs Bce cTpoku marpuil M1 u M2. [lanee
Hamucath (yHKIUIO, KOTopas yjanseT u3 matpun M1 u M2 cTpoku ¢ OosbIInM
KOJIMYECTBOM OTPHUILIATEIbHBIX YHCET, YEM MOJIOKUTENbHBIX. ONPeIeTUTh Ha CKOJIBKO
JaHHBIE MATPULBl YBETUYWINCH, YMEHBIIMIMCH WM OCTAIUCh IPEKHETO pa3Mepa.

0. PaszpabGotats BeO-cepBuc miia co3aanust Bektopa L1 u3 Bekrtopa L2,
pacrnoyioXkKMB B HEM TOJIBKO MOJIOXKHUTENbHBIE AJIEMEHThl BekTopa L2 B oOpaTHOM
nopsake. C momouplo gaHHOW (yHKIMH 00paboTath cTpoku Matpuy M1 u M2.
Hanucare QyHkuuo o6paboTKH MaTpHll, KOTOpas 3aMellaeT BCe YETHBIEC 3JIEMEHTHI

3HaUYE€HHUEM «OECKOHEYHOCTh» U MPUMEHUTH €€ K MaTpuliam M1 u M2.
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10. PaspabotaTh BeO-cepBHC IS ONpEACIICHHS, BXOJIUT JU 3JIEeMEHT E B
BekTOp L, moacuuTaTth KOJMYECTBO BXOXKJICHHI NTaHHOTO 3JIEMEHTa B BEKTOpP M
BCTaBUTh TEPBBIM 3JIEMEHT BEKTOpa Mocie Kaxaoro BxoxzaeHus E. C momoiibio
naHHOUW (GyHKIMU 00pabdoTaTh cTpoku Mmatpuil M1 m M2. [locne storo Hammcarth
(GYHKITHIO YAAJICHUS JIEMEHTA U3 MATPUITHI U C TIOMOIIBIO He€ yIanuTh u3 MaTpuil M1
nu M2 nsnement E. OnpenenuTh Ha CKOJIBKO JaHHBIE MAaTPUIbl YBEIUYHIIKCH,
YMEHBIIWINUCH WU OCTAJIUCh IPEKHET0 pa3Mepa, OTHOCUTEIHLHO 00pabOTaHHBIX paHee
MaTpHil.

11. Pa3pabotath BeO-cepBHC BO3BpalIaOIUii BEKTOp L, ynopsa04uB ero no
yOBbIBaHMIO, U3 YETHBIX 3JIEMEHTOB BekTopa L1 1 HeueTHbIX anemeHToB BekTopa L2. C
MTOMOIIIBIO JAaHHOUM (PYHKITUU chOPMHUPOBATHL MATPUILY M, T/I€ KaXK/1asi CTPOKa MATPHUIIbI
dbopmupyeTcss U3 3JEeMEHTOB CTpok maTpuilbtl M1 u ctpox matpuisl M2. ITlocne
HamucaTh (PYHKIMIO, 3aMOJHSAIONIYI0 OTCYTCTBYIOIIME JJIEMEHTHl MaTpuilbl M
MUHUMAJIbHBIM DJIEMEHTOM JIaHHOM CTPOKM B YETHBIX CTPOKAaX, U MaKCHUMAaJIbHbIM
AJIEMEHTOM B HEYETHBIX CTPOKAX.

12. PaspaGotath BeO-cepBuC 11 hopMUpoBaHUs ABYX BekTopoB L1 n L2 u3
BekTopa L mo cnemyromemy mnpaBuiy: B BekTop L1 3aHECTH MOJNOKUTEIbHBIC
aJMeMeHThl, a B BekTop L2 — orpunarenshbie. C MOMOIIBIO JaHHOW (PYHKIHH
chopmupoBaTh NocTpouHo MaTpuilbl M1 u M2 u3 ctpok matpuiiel M. Ilociie Hanucathb
(GYHKITHIO, HAXOIAITYI0 BEKTOP MUHUMAJIBHBIX SJIEMEHTOB KaKJIOW CTPOKH MATPHUIIBI
M1 u MakCUManbHBIX 3JIEMEHTOB CTPOK MaTpulibl M2.

13. Pa3zpabotath BeO-cepBHC IJsl OMMCAHUA MACCHBA CTPYKTYP U MMOMECTUTD
B HETO CreHepupoBaHHbIe cBelieHus 0 N kHurax. [IpegycMoTpeTbTakue CBECHUS Kak
Ha3BaHWE KHUTH, KaHp, Jlara wu3laHus (OTACJIbHBI OOBEKT), KOJUYECTBO
sx3eMIuIsipoB, PO aBTopa (0TAETbHBIM 00BEKTOM), KOJTMYECTBO CTpaHull. Hanucartsb
(YHKIMIO BBIJIAYM CHUCKA KHUT MO (aMUJIMU aBTOpa, KaHPY WM JUAIa30Hy rO/I0B
u3nanud. Hamucate (yHKUMIO yoaneHUs CBEAEHUH O KOJIMYECTBE CTPAHUL, €CIIU
KOJIMYECTBO CTPAHMI] MEHee 3aJaHHOro uucia. Hamucare QyHKIuioo g00aBlieHUS

nH(pOpMaIK 0 BO3pacTe KHUTH, HAMJACHYIO 10 JAaTe e€ u3/IaHusl.
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14.  Pa3zpabotath BeO-cepBHC IJs1 OMMCAHUS MACCHBA CTPYKTYP U MOMECTUTD
B HETO creHepupoBaHHbIe cBeieHus 0 N pabotHukax. [IpenycMoTpeTs Takue cBeieHus
kak ®UO pabdoTHUKA (OTACIBHBIM OOBEKTOM), aTa POKIEHUS (OTACIbHBINA O0BEKT),
HOMep TeiedoHa, MecTo paboThl (OTIASIBHBIA OOBEKT CO CBEACHUSIMH O Ha3BaHUU
OpraHM3alllH, TOJDKHOCTU U cTaxke). Hamucars GyHKIHIO BEIAAYM CIIMCKAa PAOOTHHUKOB
[0 Ha3BAaHUIO OpPraHU3allvy, JOLKHOCTH WM JMarna3oHy ctaxka. Hamucate QyHkuumio
yJaJeHusl CBEJICHUI O J1aTe POXKICHUS, €CJIM CTaX MEeHee 3aaHHoro yncia. Hanucarsb
dbyHKMIO 1006aBIeHNs HHPOpMaIMK O pailoHe TPOKUBAHUS PAOOTHUKA, HAWIEHHOTO
0 MEePBbIM ABYM I pam TesedoHa.

15. PaspabotaTth BeO-cepBHC Jis ONUCAHUS MAaCCHUBA U MOMECTUTH B HETO
CreHepHupoBaHHbIe cBefieHus 0 N cryaeHTax. [IpeaycMoTpeTh Takue CBEACHHS Kak
®UO crynenta (OTAENbHBIM OOBEKTOM), JaTa MOCTYIJIEHUS (OTAEIbHBIA OOBEKT),
HOMep TesedoHa, pe3yIbTaThl cecCUM (OTAETbHBIN MaCCUB CTPYKTYpP ¢ UHPOopMauen
O Ha3BaHWM MPEIMETOB W TMOJYUYEHHBIX OlleHKax). Hamucate ¢QyHKIUMIO ynaneHus
CBEJICHUH O JlaTe MOCTYIUICHUsI, €CIIU TOJ1 MOCTYIUICHUS cTapiie 3agaHHoro. Hamnucatpb
byHkuoo go0apieHus MHGOPMAIMM O CpelHEeM Oalie CTYJIeHTa, HalJIEHHOTO IO
olleHKaM ceccur. Hamucats GyHKIUIO BbIIa4U CIIUCKA CTYJEHTOB OTCOPTUPOBAHHOMY

1o YOBIBaHUIO CpeHEro Oasia.

Bonpocs! k 3aueTy 1o IUCHUIUINHE

1. Mogens OSI.

2. IP-agpecamnusi KOMIIBIOTEPOB B CETH.

3. Hasznauenue mporoxonos TCP/IP.

4. Cmyx6a DNS.

5. TI'pua BeIUMCICHUS.

6. Ha3oBuTe OCHOBHBIC MPEUMYIIECTBA OONAYHBIX BhIYHMCIeHUN. HazoBute
OCHOBHBIEC HEJIOCTATKN O0JTaUHBIX BBHIUMCICHHM.

7. Ha3zoBuTe OCHOBHBIE TMPEUMYIIECTBA BUPTyalU3alMU. Y KaKUTE
OCHOBHBIE PA3HOBUHOCTH BUPTYaIH3AIUU.

8. HazoBute ocHOBHBIE MIIATHOPMBI BUPTyAIHU3ALUN



10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.

30.
31.

32.
33.
34.
35.
36.
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Kaxkue Bup1 0051aKOB CYIIECTBYIOT?
CoBpeMEHHOE COCTOSTHUE TEXHOJIOTHI 00JIaYHBIX BEIYUCIICHUM.
Knaccudukarus Bu1oB yciyr Ha peIHKE 00JIaYHBIX BEIYUCICHUN.
TexHomornu, MpeABapSIONINE 00TaYHbIC BEIYNCICHUS.
OCHOBHBIE TEXHOJIOTUH, UCTIOJIb3YEMBIE B SaasS.
OCHOBHBIE TEXHOJIOTUH, UCTIOJIb3yeMbIe B PaaS.

OCHOBHBIE TEXHOJIOTUH, UCTOJIb3yeMbI€ B [aasS.
BupTtyanbHble MallluHBL.

[Tpo6nemsl obecrieueHrst 6€30MacHOCTH B 00JIaYHBIX CEpBHCAX.
PacnipenenenHble BEIUMCICHUS U PEIAEMBIE 3a1a4.

TpebGoBaHus K pacnpeIeICHHBIM BEIYUCICHHUSM.

SOA.

MukpocepBUCHas apXUTEKTypa.

[IpoTokoJibl cepranu3amnumu.

IIpotoxon HTTP. Meroaet HTTP, craTycsl u 3aroyioBku.

VYrpo3ssl B cetu. HTTPS.

Ceccus. Uro Takoe Cookie u [y yero OHU UCHOJIb3YIOTCS.

ABTOpHU3aIus U ayTeHTU(UKAITHS.

Yro takoe Front-End 1 xakue 3a1auu OH BBIITOIHSET.

Yro Ttakoe Back-End m kakume 3amaun oH BbeimonHser. 29. Bumsl
xaumpoBanus. Kak pabortaer k3t B Opaysepe.

RESTful, npuHIMIIBI UCTIOTB30BAHMUS.

3asBKH, )KU3HEHHBIN NUKI 3asBKkH. Unentudukaropsr 3asaBok. O6paboTka
TaliMayTOB.

[IpoGnema cHHXpOHU3AIMK B PACIIPEICICHHBIX CHCTEMaX.
B3aumopelictBrue cepBUCOB.

NoSQL, neobxoaumocTs ux npumenenusi. NoSQL-0a3bl TaHHBIX.
Monens Map-Reduce.

Xpanenue nanHbelx RAID. Perunkanus.
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OcHoBHas yueOHas TUTepaTypa

1. XopomeBckuii B. I'. ApXuTeKTypa BBIYUCIUTENIBHBIX CUCTEM: y4e0. mocodue
st By30B / XopomieBckuii B. I'. - 2-e u3n., mepepad. u gom. - M.: Uza-so MI'TY um.
H. 3. baymana, 2008. - 519 c.: un. - (MudopmaTnka B TEXHUIECKOM YHHUBEPCUTETE). -
bu6mumorp.: c. 519. - ISBN 978-5-7038-3175-5.

2. Kpumenko B. A. Texuomormu  co3maHusi  KpOcCIUIaT(HOPMEHHBIX
pacrpeieleHHbIX puioxkeHuit: yueo. mocodue / Kpumienko B. A.; MI'TY um. H. D.
baymana. - M.: I3g-so MI'TY um. H. O. baymana, 2009. - 38 c. - bubnuorp.: c. 38. -
ISBN 978-5-7038-3316-2.

3. Bumnesckas T. W., PomanoBa T. H. IIpaktukym mno pa3paboTke
pacrpenen€HHbIX cucTeM 00paboTKK MHpOopMaIuu: yueOHO-MeTo1uueckoe nocooue /
Bumnesckass T. U., Pomanoa T. H.; MI'TY um. H. 3. baymana (HarmoHaabHBIN
uccieaoBarenbckuit y-1). - M.: U3a-so MI'TY um. H. D. baymana, 2020. - 63 c.: puc.,
Tab:. - bubmmorp. B koHue kH. — ISBN 978-5-7038-5243-9.

4. Knementben WN.I1., Yctunos B. A.: Beenenue B O0aunbie BEIUKMCICHUA.- Y'Y,
2009, 233 ctp.

5. Jlxopmk Puz: O6naunsie Beraucnenus.- BHV-CII6, 2011, 288 ctp., ISBN:
978-5-9775-0630-4.

6. [Turep ®@unrap: «DOT. CLOUD. Obnaunbie BeaucaeHus - ousHecmiatrgopma
XXI Beka», AkBamapunoBast Kuawnra, 2011, 256 ctp., ISBN:978-5904136-21-5.

7. Cloud computing: concepts, technology & architecture / T. Erl, Z. Mahmood, R.
Puttini. — Upper Saddle River [etc.]: Prentice Hall, 2015. — 489 c. - ISBN 978-013-
338752-0.

8. Cloud computing / N. B. Ruparelia. — Cambridge; London: The MIT Press,
2016. — 260 c. — (The MIT Press essential knowledge series) - ISBN 9780262529099.



12

9. Cloud computing for science and engineering / I. Foster, D. B. Gannon. —
Cambridge; Lon-don: The MIT Press, 2017. — 372 c. — (Scientific and engineering
computation) — ISBN 9780262037242.

10. Data analysis in the cloud: models, techniques and applications / D. Talia,
P. Trunfio, F. Marozzo. — Amsterdam [etc.]: Elsevier, 2016. — 138 c. — (Computer
science: reviews and trends) - ISBN 978-0-12-802881-0.

11. Cloud computing: data-intensive computing and scheduling / F.
Magoules, J. Pan, F. Teng. — Boca Raton [etc.]: CRC Press: Taylor & Francis Group,
2013. — 205 c¢. — (Chapman & Hall/CRC numerical analysis and scientific computing)
- ISBN 978-1-466-50782-1.

12. Rhoton, J.: Cloud computing explained / J. Rhoton. — [London]: Recursive
Press, 2013. — 447 c. - ISBN 978-0-9563556-0-7.

13. Cloud enterprise architecture / P. Raj. — Boca Raton [etc.]: CRC Press:
Taylor & Francis Group, 2013. — 489 c. - ISBN 978-1-466-50232-1.

14, Business in the cloud: what every business needs to know about cloud
computing / M. Hu-gos, D. Hulitzky. — Hoboken: John Wiley & Sons, 2011. — 205 c.
— Ha anru. s3. - ISBN 978-0-470-61623-9.

JlononHurenpHasa IuTepaTrypa

15. NoSQL: HOBast METO10JIOTHS pa3pabOTKH HEPENSIIMOHHBIX 0a3 JaHHBIX /
I1.

Jx. Caganamk, M. @aynep; Ilep. ¢ anrn. u pea. . A. Kimommuna. — M.; CII06.; Kues:
Buibsamc, 2016. — 183 c. - ISBN 978-5-84591-920-5.

16. NoSQL.: database for storage and retrieval of data in cloud / Ed. by G. C.
Deka. — Boca Raton [etc.]: CRC Press: Taylor & Francis Group, 2017. —455c. , ISBN
9781498784368.

17. BBenenune B o0JIauHbIE BEIYHCJICHUS
https://www.intuit.ru/studies/courses/673/529/info.

18. TexHomoruu 00JIaYHBIX BBIYKCIICHUHN

https://www.intuit.ru/studies/courses/3508/750/info.
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Ilepeuenp  pecypcoB MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM CeTH
HuTepHeT, He0OXOAMMBIX JJI OCBOECHUS AUCIMITUHBI

1. DOnexkTpoHHO-0MOMMoTeunass cuctema «Jlaab». — Pexum moctyma: ¢
aro6oro kommeiotepa PIPTY 6e3 maposns. — URL: https://e.lanbook.com/

2. OnextponHO-6nbOaMoTeuHast cucrema «[PRbooksy». — Pexxum moctyma: ¢
moboro komnerorepa PI'PTY 6e3 napons, u3 cetu Matepuer no naponro. — URL:
https://iprbookshop.ru/.

3. DnekTponHas oudimoreka PITPTY. — URL: http://weblib.rrtu/ebs.

4, Hayunas  smexTpoHHas oubmmoTeka eLibrary. — URL:
http//e.lib/visu.ru/www.uisrussia.msu.ru/elibrary.ru

S. bubGmmoreka u  Qgopym 1mo  mporpammupoBanuto. —  URL:
http://www.cyberforum.ru

6. Hanumonanshsiii otkpeiTeiii yuuBepeurer MHTYUT. — URL:
http://www.intuit.ru/

7.  Huadopmanmonno-crnpaBounas cuctema. — URL: http://window.edu.ru

OrneHouyHbIE MaTepHaibl COCTABICHBl B COOTBETCTBHM C paboueil mporpammoit
mucturinabl @T/.B «O6nauHbie BEIYUCICHHS» TI0 HAPABICHUIO MOJTOTOBKH

09.03.04 «IIporpammHas uHxeHepus» (ypoBeHb OakaiaBpraTa).
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14

podeccop I'.B. OBeukun

Onepatop 340 000 "Komnahus "TeH3op" —

[IOKYMEHT MOATMUCAH 3MIEKTPOHHOW MOANUCHIO

COrNACOBAHO ®reoy BO "PrPTY", PIPTY, OBeukuH l'eHHaawi 15.08.24 09:40 (MSK) MNpocTas noanucb
Bnaavmuposwy, 3aBeaytowmin kaceapoii BNM




