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1. O01Me MoJI0KeHu s

FOCYI[apCTBeHHaﬂ UTOoronas aTTrecranud IIPOBOAUTCA rocyaapCTBCHHbIMU
9K3aMEHAI[HOHHBIMUA KOMUCCHSIMH B LIEJISAX ONPEICICHUS COOTBETCTBUS PE3yJIbTaTOB OCBOCHUS
oOyyaromuMucsi ~ 00pa3oBaTeNbHBIX ~ MPOrPaMM  COOTBETCTBYIOUIMM  TpeOOBaHMUAM
(eneparbHOTO roCyJapCTBEHHOT0 00pPa30BaTEIbHOTO CTaH/AAPTA.

bakanaBp/cnenuaiuct 1O HANpPaBJICHHIO IOATOTOBKH 01.03.02 Ilpuknaagnas
MaTeMaTuka W MH(pOpMATHKA JTOJKEH OBITh MOATOTOBJICH K PEHICHHIO MPO(HEeCCHOHATBHBIX
3aga4 B COOTBETCTBUH C HAIIPABJICHHOCTBIO MaremaTtuueckoe u MHGOpPMALMOHHOE OOecHeyeHHe KOHOMHYECKOM
JIeSITeTbHOCTH O6pa30BaTeHBHOﬁ nporpaMmbl U BUJaM HpO(I)CCCI/IOHEU'IBHOfI NCATCIIBHOCTU.

— Hay4YHO-UCCJIEA0BATEIbCKOMN
— IIPOEKTHOM U NTPOU3BOJACTBEHHO-TEXHUYECKOM.

B cooTBeTcTBUM € BUIAMH U 3a/la4aMU MPO(ECCHOHATBHON JesITeIbHOCTH BBITYCKHHUK
Ha roCylapCTBEHHONM MTOTOBOM aTTeCTalMy U JOJDKEH I0Ka3aThb COOTBETCTBYIOIIUN YPOBEHb
OCBOCHMS CIIEYIOIIUX KOMIICTECHIINN |

OK-1; OK-2; OK-3; OK-4; OK-5; OK-6; OK-7; OK-8; OK-9;

— OIIK-1; OIIK-2; OIIK-3; OIIK-4,

[TITK-1; TITTK-2; IIK-3; TITK-4;

IIK-1; IIK-2; IIK-3; I1K-4; I1K-5; I1K-6; I1K-7.

Ha ocHoBanuu pemienus Yuenoro coera yHuBepcutera oT 00.00.0000 (mporokoa Ne )

rOCy/IapCTBEHHbIE AaTTECTAI[MOHHBIE WCIBITaHUs 10 HampasieHuto mnoarotosku 01.03.02
[TpuknamHas MaTeMaTuka U HH(OOPMATHKA MTPOBOIATCS B popme:

— roCy1apCTBEHHOI0 DK3aMEHa;
— 3aIIUTHI BBITYCKHOM KBAIM(PUKAIIMOHHON pabOTHI.

K rocynapcTBeHHOI HTOrOBOM aTTecTalMy JA0MYyCKaeTcs 00yJyaromuics,, He MO
aKaJeMUYECKON 3aJI0OJKEHHOCTH U B IIOJHOM OOBEME BBINOJIHUBIIMKA y4yeOHBIH IJIaH WIIU
WH/IMBUYaJIbHBIA y4eOHBIN TUIaH 1O TaHHON 00pa3oBaTeIbHOM MporpaMMe.

2. ITporpamma u NopsiA0K MPOBEIEHUS TOCYAAPCTBEHHOT0 YK3aMeHa

CorylacHO yyeOHOMY IUIaHy TOATOTOBKA K C/1a4e M cJjada TOCyIapCTBEHHOTO SK3aMeHa
npoBogutcs B nepuon ¢ 01.06.2019 mo 14.06.2019. J[ns mpoBeneHHs] TOCYAapCTBEHHOTO
9K3aMEHA COCTABIISETCS PACIHCAaHMWE SK3aMEHAa M MPEAdK3aMEHAIMOHHBIX KOHCYJIbTalNi
(KOHCYJIBTHpPOBaHUE  OOYYAIOIIUMXCS MO  BONpPOCAM, BKJIIOYEHHBIM B  [POrpamMMmy
TOCYapCTBEHHOTO HK3aMEHA).

FOCYHapCTBeHHBIﬁ OK3aMCH IMPOBOAUTCA Ha OTKPBITBIX 3aCCHaHHAX FOCYJIapCTBeHHOﬁ
BKSaMeHaHI/IOHHOﬁ KOMHCCHUHM B CIICHUAIBHO NMOATOTOBJICHHBIX ayAUTOPUAX, BBIBCIACHHBIX Ha
BpEMA JK3aMC€HaA M3 pacCIruCaHus. HpI/ICYTCTBI/Ie Ha roCyJapCTBEHHOM 3K3aMCHE IMOCTOPOHHUX
JIAI JOITYCKACTCA TOJIBKO C PA3pCIICHUS MMPCACCAATCIIA I'OK.

OOyuaronmmMcess U JIMiam, MpUBJIEKAEMBbIM K TOCYJapCTBEHHOM HWTOTOBOM aTTECTallMH,
BO BpeMs €€ IIPOBEACHHUs 3alpellaeTcss UMeThb Ipu cebe U HCIOoIb30BaTh CpPEACTBa
OTIEepaTUBHON U MOOUIIBHOI CBS3H.

['ocynmapcTBeHHBIN 2K3aMeH IPOBOJAMUTCS B JIBA dTarla:
— Ha IepBOM 3Tale IpoBepsieTcs cHOPMHUPOBAHHOCTE OOIIEKYIbTYPHBIX KOMITCTCHITHIH;
— Ha BTOPOM OJTame npoBepsiercs CcHOPMUPOBAHHOCTH O0OMIENPO(ECCHOHATBEHBIX U
po(hecCHOHANBFHBIX KOMIIETCHIIUN B COOTBETCTBUU C YICOHBIM IIJIAHOM.

Iloozomoexa K coaue u coaua nepeozo Imana 20Cyo0apcmeeHHo20 IK3amena



[lepBbIif 3Tanm TOCYJapCTBEHHOTO 3K3aMEHa IMPOBOAUTCS B (popMe KOMIBIOTEPHOIO
TeCTUpoBaHUs. TecT CcOAepKUT BOMPOCHl W 3aJaHusl [0 MPOBEpPKE OOLIEKYIbTYPHBIX
KOMIIETEHIIMI COOTBETCTBYIOLIETO HANpAaBJICHUS TOATOTOBKHM/ CIEIHAIBHOCTH. B 3amaHumsx
UCIOJIB3YIOTCS CJIEYIOIIHNE TUITBI BOIIPOCOB:

— BbIOOp OJIHOTO MPABUIILHOTO OTBETA U3 33JaHHOT'O CIIMCKA;

— BOCCTaHOBJICHHMEC COOTBCTCTBHA.

JlJiss MOATOTOBKH K AK3aMEHY Ha 00pa3oBaTEIbHOM TOpTalie 3a TPU HEAETH JI0 Havyaia
ucnbplTaHuil B OJoke «Bamm Kypchl» CTaHOBUTCS JOCTYMHBIM AJIEKTPOHHBIA Kypc «/lemo-
Bepcus. locynmapcTBeHHbIM  9k3aMeH  (TectupoBanue)». Jloctym K JeMO-Bepcuu
OCYIIECTBIISIETCS MO JIOTHHY U TMAapoJil0, KOTOPbIE HCIOJB3YIOTCA OO0y4YarouMMucs s
OpTraHMU3aINH T0CTyIa K THPOPMAIMOHHBIM pecypcaM B CepBHUCaM YHUBEPCHUTETA.

[lepBbIit 5Tanm rocyJapCTBEHHOIO 3K3aMEHa IMPOBOJUTCS B KOMIIBIOTEPHOM KJlacce B
COOTBETCTBUM C  YTBEPXKICHHBIM pACIHUMCAHUEM TOCYJApPCTBEHHBIX  aTTECTAlMOHHBIX
HCTIBITAHUH.
brok 3amanuii mepBoro 3Tamna rocyAapCTBEHHOTO SK3aMeHa BKJIFOUaeT 13 TeCTOBBIX BOIPOCOB.
[IponomxutenbHOCTh 3K3aMeHa cocTaBiseTr 30 MUHYT.

Pe3ynpTaThl mepBOro 3Tama TOCYAAPCTBEHHOTO 3K3aMEHA ONpPENENsIOTCS OLIEHKaMu
«3a4YTCHO» U «HE 3a4YTCHO» U O0BSABISIOTCS Cpa3y MOCe MpreMa dK3aMeHa.

KpI/ITepI/II/I OLICHKU IICPBOI'0 3Talla rOCYJapCTBECHHOI'O 9K3aMCHaA:

— Ha OILICHKY «3a4TeH0» — OoOydarouuiics JI0JDKEeH I0Ka3aTh, 4TO OO0JIaJaeT CUCTEMOM
3HAaHUM W BIIJEeT ONPEACICHHBIMM YMEHHUSIMH, KOTOpbIE 3aKIIOYalOTCS B CIOCOOHOCTH K
OCYIIECTBJICHUIO KOMIUJIEKCHOTO TIOMCKA, aHaliu3a W UHTEpIpeTauud HHPOpMalUMU 110
OIpE/IeJICHHOW TeMe; YCTaHOBJECHUIO CBsI3€H, WMHTErpaluu, HCIOJIb30BAaHUIO Marepuaia H3
pasHBIX Pa3/eNoB M TEM JJIsl pelIeHUs NMOCTaBIeHHOM 3aqauu. Pesynbrar He MeHee50% OamioB
3a 3a/1aHus CBUJETEIBCTBYET O JOCTATOYHOM YpOBHE C(HOPMHUPOBAHHOCTU KOMIETEHIINH;

— Ha OIIEHKY «He 3a4TeHO0» — 00yJarouuiicss He 0061agaeT He0OXOIUMOM CUCTEMON 3HAHUN
U HE BJIaAcCT HGO6XO)II/IMI)IMI/I MPaKTUIYCCKUMHU YMCHUAMHU, HEC crocoOeH IOHMMATh U
WHTEPIPETUPOBATh OCBOCHHYIO HHpopmanuio. Pesynprar Menee 50% OamioB 3a 3amaHus
CBUJIETENLCTBYET O HEJJOCTATOYHOM YPOBHE C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH.

Iloozomoeka K coaue u coaua 6mopozo Imana 20Cy0apcmeeHH020 IK3AMeHa

Ko BTOpOoMy »3Tamy TrocyaapCTBEHHOIO »JK3aMeHa JOIYyCKaeTcs OOydaroluiics,
MOJIYYMBLINH OLICHKY «3a4TE€HO» Ha IIEPBOM JTaIle.

Bropoii 3Tan rocyaapcTBEHHOT0 K3aMeHa MPOBOJUTCS B YCTHOM (opme. Bropoii stan
roCyJapCTBEHHOI'O 3K3aMEHa BKJIKOYAeT 06a TEOPETUYECKUX BOIPOCA U OOUH MPAKTHUYECKUX
3ananus. [IpoaomkuTenbHOCT IK3aMeHa cocTaBisieT 40 munym

[Tocne ycTHOTO OTBETa Ha BOIPOCH! AK3aMEHAIIMOHHOTO OMJIETa 9K3aMEHYEMOMY MOTYT
OBITh MPEUIOKEHBI  JIOTMOJHUTEIbHBIE BOMPOCH B IMpeaerax y4yeOHOro marepuala,
BBIHECEHHOI'O Ha TOCYAapCTBEHHBIN JK3aMEH.

PesynbraThl BTOpOro srama rocyAapCTBEHHOIO 3K3aMeHa OIPENEISIOTCS OLEHKaMU:
«OTIIMYHO», «XOPOILIO», «YAOBIETBOPUTEIIBHOY», «HEYJOBIETBOPUTEIBHO» U OOBSBIAIOTCS B
JIeHb [IpUeMa dK3aMeHa.

Kputepuu omieHKH BTOPOTO dTara rocyAapCTBEHHOTO dK3aMeHa!
— Ha OICHKY «OTJIHYHO»(5 0amioB) — 00y4aronuiics: JOKEH MOKa3aTh BEICOKUN YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIMH, T.e. TOKa3aTh CIOCOOHOCTh 0000IIaTh W OIICHWBATH

uH(pOpPMaIIHIO, MTOJIyYEHHYIO HAa OCHOBE UCCIIEJJOBaHMs HECTAHJAPTHOM CUTYyalllH; UCIIOIb30BaTh
CBEICHMSI M3 PpA3IUYHBIX MCTOYHUKOB;, BBIHOCUTH OLIGHKM M KPUTHYECKHE CYXICHUS,



OCHOBAHHBIC HAa MPOYHBIX 3HAHUAX,

— Ha OIEHKY «Xxopomo»(4 Oamia) — oOydJaromuiics IOJDKEH I0Ka3aTh MPOJBHHYTHIN
YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIMH, T.€. MPOJEMOHCTPHUPOBATH TIyOOKHE MPOYHBIC
3HAHUS W Pa3BUTHIC NMPAKTUYCCKHE YMEHHS M HaBBIKA, YMCHHUE CPaBHHMBATh, OIICHUBATh M
BEIOMpATh METOABl PEIICHUS 3aJaHuii, paboTaTh IeJCHANpPABICHHO, HWCIONb3ys CBS3aHHbBIC
MeXy co00H (hOpMEBI peCcTaBIeHUST HHPOPMAIUH;

— Ha OICHKY «YAOBJIETBOPUTEJbHO»(3 0amia) — oOy4aromuiicss JOJKEH IOKa3aTh
0a30BbIif  ypOBEeHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMH, T.e. TOKa3aTh 3HAHHS Ha YPOBHE
BOCIIPOU3BEJICHUST W OOBsICHEHUsT HH(MopMalyu, npodecCHoHaNbHbIC, HWHTEIUICKTYalbHbIC
HAaBBIKW PCIICHUA CTaHAAPTHBIX 3a1a4.

—Ha OIICHKY «HeYJI0BJIETBOPUTEJbHO» (2 Oamia) — oOywaromuiics He o0Jyazaer
HEOOXOMMOW CHUCTEeMON 3HaHWH, JOMYCKAeT CYIIECTBEHHBIE OIIMOKH, HE MOXXET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HAaBBIKU PEIICHUS MPOCTHIX 3a/ad.

— Ha OIICHKY «HEYAO0BJETBOPUTEJbHO»(1 Oami) — oOydaromuiics HE MOXKET IMOKa3aTh
3HaHUSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXET I0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.

PesynpTaThl BTOpPOrO 3Tama rocylapCTBEHHOIO AK3aMeHa OOBSBISIOTCS 6 OeHb €20
npogedeHus (eciu dK3ameH nposooumcs 8 ycmuotl gpopme). O0ydaromuincs, yCrenHo cAaBui
rOCYJapCTBEHHBIM  JK3aMEH, JIONMYCKAaeTCS K BBIMOJHEHUIO W  3alIUTE BBIMTYCKHOM
KBaJU(DHUKAIIMOHHOMW paboTe.

2.1. Conep:xaHue MeKIUCIHIIHHAPHOTO TOCYIaAPCTBEHHOT0 3K3aMeHa

2.1.1 llepeyeHb meM, npogepsieMbIX HA NepeoM 3mane 20Cy0apcmeeHH020
JK3ameHa

|. AnreGpa u reomeTpus

1. HetictBus ¢ marpunamu. Onpenenutenu. OCHOBHbIE CIIOCOOBI BHIYNCIIEHUS
ompezenuTeneil N-ro nmopsjaka (N >3)

2. OO6patnas matpuna. Kpurepuii ooparumoctu Marpuil. CriocoObl BEIYUCIEHUS 00paTHON

MaTpHULIBIL.

Omnpenenurenu kBagpatHelx MaTpull. ColicTBa onpenenuteneii. Teopema Kpamepa.

Cucrema TMHEWHBIX alireOpanyeckux ypasHeHui. Meton ["aycca.

5. Tlone xoMmieKkcHbIX yncen. J{eHCTBHS HaJl KOMIUIEKCHBIMU YHCIIaMU B alreOpandecKoi
U TPUTOHOMETpPUYECKON (hopmax.

6. Kopuu muorounena. Teopema be3y. Cxema ['opuepa. Teopema Buera.

7. BexkTopHoe npoctpaHcTBO. bazuc 1 paBHOMEPHOCTh KOHEUHOMEPHOTO BEKTOPHOTO
npoctpancTsa. [lognpoctpancrso. Kpurepuii noanpocrpaHcTsa.

8. Jluneitnsle omepaTopsl. Martpuia TuHeiHOTO oniepaTopa. COOCTBEHHBIC 3HAYCHUS U
COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIlepaTopa.

9. Cymma BektopoB. [IponsBenenne BekTopa Ha unciao. KomuHeapHOCTh 1
KOMIUIAHapHOCTb BEKTOPOB.

10. CkansipHOE, BEKTOPHOE M CMEIIaHHOE MPOn3BeIeHIe BEeKTOpoB. CBONCTBA,
FeOMETPUUYECKUN CMBICT U BBIpaKEHUE B KOOPAMHATAX.

11. YpaBHeHHe npsAMOil Ha MIIOCKOCTH. B3anMHoe pacnooxkeHue AByX NpsSIMbIX, YTOJl
MEX1y MPSMBIMH, PACCTOSTHUE OT TOYKHU A0 IPSIMOM.

12. YpaBuenue miockoctu. B3anMmHoe pacrionioskeHue JBYX IIIOCKOCTEH. YTOI MeXIy
IUIOCKOCTAMU. PaccTosiHMe OT TOYKH 10 TNIOCKOCTH.

13. Kpusie Broporo nopsaka (Dmmunc. ['unep6ona. [Tapadoma)
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Il. Marematnueckuii aHanu3
1. Tlpenen uncmoBoil mocae0BaTENHHOCTH. TeopeMa 0 e AMHCTBEHHOCTH TIpeiesa

YHCIOBOM mocienoBarenbHOCTH. Kimaccuukanus u cBocTBa OECKOHEYHO MaJIbIX

YHCIIOBBIX NOcTea0BaTenbHOCTel. Kputepuii cymecTBoBaHue Mpejena YucIoBOn

MIOCJIEIOBATEIBHOCTH Ha S3bIKEe OECKOHEYHO MAaJIbIX.

[Ipenen dynkmuu. CBoiicTBa npeaenoB. [1epBblil 3aMeuaTebHBIN MPEe.

HenpepsiBabie pynkuuu. CBolicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE.

Huddepennupyemocts GpyHKnA. Onpeaenenne npou3BoaHoi. Kpurepwii

muddepernmpyemMocta pyHknmii. Teopema o HenpepbIBHOCTH IudepeHmpyemMoit

GyHKIIHH.

Teopemsl 0 cBoiicTBax MU hepeHIPyEeMbIX QYHKINH.

6. Hurterpan Pumana. UHTErpas ¢ nepeMeHHBIM BEPXHUM MPEIEIIOM U €ro CBOWCTBA.
®opmyna HeroTona-Jleiibnuna.

7. Judbdepennmpyemocts GyHKINI HECKOIBKUX MEPEMEHHBIX. YacTHBIE MPOU3BOIHBIE U
MIPOM3BOJIHBIC TIO HAIIPaBJICHUIO. [ paiieHT (YHKIIUU HECKOJIBKHUX MIEPEMEHHBIX H €T0
CBOMCTBA.

8. YwucnoBsie psAabl, CBOMCTBA U PU3HAKU X CXOIUMOCTH. Teopema 00 abCOIIOTHO
CXOJSIIIEMCS YHCIIOBOM PSiI€.

9. Crencunble psaapl. CBOKCTBA CTEIIEHHBIX psiioB. Psa Telnopa m MakiopeHa.
Pasnoxenus B psg MakiiopeHa HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIIHA.

H~own
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. Juddepennmanbubie ypaBHEHHUS
Tunbl muddepeHanTbHIX ypaBHEHUN TIEPBOTO MOPSAKA U METO/IbI UX PEIICHHS.

no

Oco6ble ToukH U 0coOble perieHus AuddepeHnanbHOro ypaBHEeHHs IEPBOTo MO KA.

3. Jluneiinsie nuddepeHnnanbapie ypaBHEHHS N — ro MOPSAKA ¢ TOCTOSTHHBIMU
kodpuunentamu. OO0muit Bua pemenus. HeonHopoiHoe ypaBHEHHE CO CIIELUAIbHOM
IIPaBOM 4acCThIO.

4. MetoJ BapHaluy IPOU3BOIBHBIX MOCTOSIHHBIX JIJIsI HAXO0XKJICHHS peILICHHS
HEOJIHOPOIHOTIO JIMHEHHOTO U hepeHINaTbHOTO YpaBHEHHS N — ro MOpsIKa.

5. Teopema cyiiecTBOBaHMs U €IMHCTBEHHOCTH perieHus 3aaaun Komm s
OOBIKHOBEHHBIX U (pepeHIINaTbHBIX YpaBHEHUI.

6. Ilpumenenue nuddepeHnnanbHbIX YpaBHEHUH K UCCIIE0BaHUIO KOJIEOATEIbHBIX

IPOIIECCOB.

IV. YpaBHeHus maremaruyeckoi Gpusuku
1. Knaccudukanus ypaBHEHUIH B YaCTHBIX MPOM3BOJHBIX BTOPOrO MOpPs/AKA U MPUBEICHHE
UX K KAHOHHYECKOMY BULY.
3anaua Komm nyis ypaBHeHust konebanus. @opmyna Jlanambepa.
Anroputmbl Mmetoaa Oypbe 1 ypaBHEHUS KOJIeOaHUs! CTPYHBI.
Pemenne 3anaun Komm as ypaBHEHUS TEIIONPOBOJHOCTH.
Anroputmsl Mmetoia Oypbe AJis ypaBHEHUS TEIIONPOBOIHOCTH.
Mertoa dynxumii I'puna muis 3agaun JJupuxie(TpexMepHblii ciryyail).

ook owd

V. JluckpeTHas MmaTeMaTruka
1. byness! ¢pynkuuu. [lpeacraBnenue OyneBbix GyHKIMN GopMynot, HaxoasIeCs B
CAH® (CKHOD).
2. TI'padsr. [Touck mapuipyra B rpade. Anroputm Tappu. [Touck myreit ¢ MUHMMAaIbHBIM
YHCIIOM JIYT.
3. MuHHNManbHBIE yTH B HArPY>KEHHBIX rpadax cBOiCTBa MUHUMAaIbHBIX MyTEH.
ANropuT™M HaX0XXJICHUS MUHUMAJIbHOI'O IIyTH B HArPYy>KEHHBIX oprpagax.



V1. Teopust BepoATHOCTH

1. Cxema HezaBucUMBIX HcbITannid. @opmyna bepuymmu. Teopema [lyaccona.

2. CnyuaiiHas BenuuuHa (ompexaenenue). DYHKIUS paclpeleseHUs BEIHMYMHBI U ee

CBOMCTBA.

3. YHucnoBble XapaKTEPUCTUKHU CIyYaHOMN BETHUMHBI.

V1I. YnucieHnble METOIBI

1. OOume nmpaBusa BEIYUCIUTEIBHON paboThl. OCHOBHBIE HCTOUHUKH IOIPEIIHOCTEH.

2. IlpuGnmxeHHOEe peIIeHHWE HEIWHEHHBIX YpPAaBHEHHH C OJHMM HEU3BECTHBIM: METOJ
IIOJIOBUHHOTO JIEJICHHUS, METOJ] KaCaTeIIbHBIX.

3. IlocranoBka 3amaun JMHEWHOW WHTEpHOIIMU. KOpPpEeKTHOCTh 3afaydl JMHEHHOM
UHTEpNnoOJAUMKA. VHTepnoasauuoHHbi MHoOrowieH Jlarpamxka. HuHTepnonsaunoHHas
dopmyna HeroroHa.

4. KsanparypHsle popMyibl HHTEpHosssnuoHHoro tuna. @opmynsl Hetotrona — Koteca s
2-x u 3-x y31moB. CocTaBHBIE KBaJpaTypHbIe (HOPMYIIHL.

5. Pemenne oObIKHOBEHHBIX IU(QepeHIHaIbHbIX ypaBHeHUH. Meron Oitnepa. Meroa

Pynre — Kyrra.

VIIl. Unpopmaruka

1.

Teopernueckne ocHOBbI HHpopMaTuku. HPopmaTHKa Kak Hayka W Kak BHUJ
NPaKTUYECKON NeATeTbHOCTH. MecTo MHPOPMATUKU B cUCTeMe HayK. HempepbiBHas u
nuckpetHass uHpopmanus. Enununsl n3Mmepenus koauuectBa uH(opmanuu. CucteMsl
cuMcleHUs. XpaHeHHe, Teperada u obpabotka wHpopMmarmu. OOmme cBeAcHHUS 00
JITOPUTME U €T0 CBOMCTBAX.

AnmnapatHasi 4yacThb, apxuTektypa. Obume csenenust 00 DBM: anmapartHsie cpencTsa,
HocuTenu uHdopmanuu, nepudepuiinsie ycrpoiictBa. OcHOBHBIE XapakTepucTuku MII:
TaKTOBasl 4acTOTa, pa3psAHOCTh, apxuTekTypa. Cuctemsl cunciaeHus. OOume cBeieHus 0
namsaru [IK: 13V, O3V, agpecHoe npocTpaHCTBO.

S3bikn nmporpamMmmupoBaHusi. PopManuzanys aIropuTMa, AITOPUTMHUYECKHE S3BIKH.
Knaccugukanuss  S3bIKOB  MPOrpaMMHMPOBAHUS:  MAlIMHHO-OPUEHTUPOBAHHbIE U
MalIMHHO-HE3aBUCUMBIE, KOMIWIATOPBl W HHTEPIPETAaTOPbl, YHUBEPCAIBHBIE U
CIELUAIU3UPOBAHHbIE

IIporpammupoBanue. OcHOBHbIe  TOHATUA.  VcmonHWTENnb,  YHMBEPCAIbHBIN
ucnonHuTens. CucreMa MNpeanucaHuil A ucnosHutens. [Ipumepsl UCHOIHUTENEH.
ITocnenoBarenpHbI BBI30B IPEANMCAHUN. YTIPABIAIOIMIME KOHCTPYKLIMH: CIIEIOBAaHUE,
UK, BeTBJIeHUe, BbIOOp. Crucrema JaHHbIX. BBo-BeIBOA. [loHATHE 00 anropurMme.
Cucrema nporpammupoBanusi Typo6o-Ilakans (TII). OcHOBHBIE CHHTaKCHYECKHE
npaBuia s3pika. Andasut. Jlexcemsl. Mcnonnutens B Ilackanms-nporpamme. Cucrema
npennucanuil uist ucnonHutenss B Ilackanb-mporpamme BCTPOEHHBIE (CTaHAApPTHHIE)
npouenypsl u  QyHkuuu. OOmas CcTpykrypa mnporpammbl. OnepaTopsl — sS3bIKa
(ynpaBisitonue KOHCTPYKIUH).

OO0mmii 0630op TunoB panubIx TII. IIpocTeie u cTpykTypupoBaHHble TUIBL. KOHCTaHTEI
u mnepeMmeHHble. (Crarnueckue W JUHAMUYECKHE JaHHble. THIBI, OIpeaenseMble
IPOrPaMMUCTOM (KOHCTPYKTOp TUIOB). MHOXkecTBO omnepauuii onpenenéHHeix B TII.
Broipaxenus. Tun Boipaxkenus. [louarue o npouenype u ¢ynkuuu B TII. CrannaptHbie
IpoIeTypbl BBOJIA-BBIBO/IA M CTAHAAPTHBIE (hailyibl YTEHUS-3AHCH

CTpyKkTypHOe mporpaMMupoBaHue. MexaHU3Mbl CTPYKTYPHOTO MPOTrPaMMUPOBAHMSL.
[Tomgnporpammel. Iloamporpammbr B Ilackane. Cozpanue mnpouenyp U (QyHKIHMA
(ocHOBHBIE TpaBuia). Moynu, Kak MEXaHU3M CTPYKTYPHOTO IMPOTPAMMUPOBAHHUSL.

IX. ba3pl JaHHBIX U SKCIIEPTHBIE CUCTEMBI

1

O6mee nousitue o b/ u CYB/I.



2.
3.

Monenu nannsix. Mepapxudeckas mogens. CereBast MoJieNb. PensiiinonHast Mozienb.
[Tonxonp! k mpoekTupoBanuto bJI. [loaxoa Kk MpoeKTUPOBAHUIO METOAOM

((CYH_[HOC'I'L - CBA3b».

4,

Azeik SQL. Oneparop SELECT. O6mmmii Bua. [Tpumepsr.

X. SI3p1kHn ImporpaMMHUpOBaHuA U METOABI TPAHCIALIUA

1.

OcCHOBHBIE MOHATHUS SI3BIKOB MPOTrPAMMUPOBAHMS: CUHTAKCUC, CEMAHTHUKA, IPAarMaTuKa,
dbopMmanbHble cIOCOOBI ONMUCAHUS SA3BIKOB IporpammupoBanusi: bBH®, cuntakcuueckue
JarpamMmabl.

Tunbel JaHHBIX: OCHOBHBIE TOHATHA, ©0a30Bble (IIPOCThIE) THUIBL, CTPYKTYpPHBIE
(coctaBubie) TUMNBl. CrocoObI yNpaBieHUS JaHHBIMH: OOJIACTH BUAMMOCTH MU BpEMS
JKU3HU  JAHHBIX, CTaTUYECKUE W JUHAMUYECKHE JIaHHbIC, YPOBHHM JIOCTYIIA.
CoBMECTUMOCTD TUIIOB JIAHHBIX: CTPYKTYpHAasi, UMEHHAs.

CnocoObl TpaHCHSUU: HHTEPIPETATOpP, KOMIUIATOP. OCHOBHBIE ATAlbl TPAHCISLIMU:
JICKCHYECKUI aHaIn3, CHHTAKCUYECKUH aHaju3, MEPEeBOJ B IPOMEKYTOUHYIO (opmy,
ONTUMU3ALIMS, T€HEepalsi MAIMHHOIO KOJIA.

MeTtoi0510TUM IPOrpaMMUPOBAHMS: CTPYKTYPHOE HMIIEPATUBHOE IPOrpaMMHUpPOBaHUE,
00BEKTHO-OPHUEHTUPOBAHHOE [IpOorpaMMHUpOBaHUE, b yHKIIMOHATBHOE
IPOrpaMMHUPOBAHUE, JIOTUYECKOE TPOTrPAMMUPOBAHHUE.

2.1.2 llepeueHb meopemu4ecKux 60npocoe8, 8bIHOCUMbIX HA 8MOpPOl Iman

zocyaapcmeeHHoeo IK3aMeHa

1.

2.

~ow

10.

11.

12.

13.
14.

15.
16.

HeiictBus ¢ Mmatpuniamu. Onpenenurenn. OCHOBHbIE CLIOCOOBI BBIYUCIICHUS
ompezenuTeneit N-ro nopsjaka (N >3)

Ob6parnas marpuna. Kpurepuit o6patumoctu MaTpull. CriocoOb! BBIYMCICHUS 00paTHON
MaTpHULIBIL.

Omnpenenurenu kBagpatHelx MaTpull. CBoiicTBa onpenenureneil. Teopema Kpamepa.
Cucrema IMHEWHBIX alireOpanyeckux ypasHeHui. Meton ["aycca.

[Tone komIuiekcHBIX uncen. JleiicTBUs Ha/l KOMIJIEKCHBIMH YHCIIaMH B anreOpanyeckon
U TPUTOHOMETpUYECKOn (hopmax.

Kopuu MHOrounena. Teopema besy. Cxema I'oprepa. Teopema Buera.

BexTopHoe nmpocTpancTBo. ba3zuc u paBHOMEpPHOCTh KOHEUHOMEPHOT'O BEKTOPHOTO
npoctpancTsa. [loagnpoctpancrso. Kpurepuii noanpocrpaHcTsa.

Jluneiinbie onepaTopbl. Martpuiia nuHeiHOTO onepaTtopa. CoOOCTBEHHbBIE 3HAUCHUS U
COOCTBEHHBIE BEKTOPHI JIMHEHHOT'O OIlepaTopa.

CymmMma BekTopoB. [IponsBenenue Bekropa Ha yucio. KommmHeapHocTs u
KOMIUIAHapHOCTb BEKTOPOB.

CxansapHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BeIeHNE BEKTOpOB. CBOMCTBA,
TEOMETPUUECKUN CMBICI M BBIPAKEHUE B KOOPAMHATAX.

VYpaBHeHMe MpsMOi Ha TUIOCKOCTH. B3auMHOe pacnonoxkeHne IByX IpsMbIX, YToJl
MEXy MPSMBIMH, PACCTOSTHUE OT TOYKHU A0 IPSIMOH.

VYpaBHEHHE IITOCKOCTH. B3anMHOeE pacnosioxkeHue ABYX MIIOCKOCTEN. YTOJI MEXKIY
IUIOCKOCTSAMH. PaccTosiHME OT TOUKH /10 TNIOCKOCTH.

Kpussie Broporo nopsiaka (Dmmumnc. ['unep6ona. [Tapabona)

ITpenen uncioBoil nocie0BaTeNbHOCTH. TeopemMa 0 €eIMHCTBEHHOCTH IIpesiesa
YUCJIOBOM TOCIen0BaTeIbHOCTH. Kiaccudukarus u CBOMCTBA OECKOHEYHO MaJIbIX
YHCIIOBBIX MOCJEN0BaTeNbHOCTEN. KpuTepuii cyniecTBOBaHNHE IPEIENa YUCIOBOU
MOCJIEI0BATEIHHOCTH Ha A3bIKe OECKOHEYHO MaIbIX.

[Tpenen ¢pynkuuu. CoiicTBa mpenenoB. [1epBrlil 3aMeuaTenbHBIN Ipeaed.
HenpepsiBabie pynakmuu. CBolicTBa (PYHKIINI HEMPEPHIBHBIX HAa OTPE3KE.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.
42.
43.

44,

45.

46.

Huddepenuupyemocts GpyHkiuii. OnpeneneHue nponsBoaHon. Kpurepuit
nuddepernupyemoct GyHKIui. Teopema o HenmpepbIBHOCTH AU(hepeHITupyeMOoi
byHKInn.

Teopemsl o cBoiicTBax nuddepeHIpyeMbIX QYyHKITUH.

Wurerpan Pumana. MHTErpa ¢ nepeMeHHbIM BEPXHUM IIPEIEIOM U €r0 CBOMCTBA.
®opmyna Herorona-JleiOnuia.

HuddepenumpyemMocts PyHKIUI HECKOJIBKUX NEpeMEHHBIX. YaCTHBIE TPOU3BOIHBIEC U
IPOM3BOJIHBIE 110 HanpaBiieHU0. [ paaueHT pyHKIUN HECKOJIBKUX IIEPEMEHHBIX U €r0
CBOMCTBA.

YucnoBsle pabl, CBONCTBA U IPU3HAKU X CXOAUMOCTH. TeopeMa 06 abCoIr0THO
CXOJSIIIEMCS YUCIIOBOM pSIE.

Crenennbie psanbl. CBoiCTBA cTeneHHbIX psaoB. Pan Teinopa u MakiopeHa.
Paznoxxenus B psin MakiiopeHa HEKOTOPBIX JIEMEHTAPHBIX (YHKIHUH. .

Tuns! tuddepeHanbHbIX YpaBHEHUH EPBOTO MOPSAIKA U METObl MX PELICHUS.
Oco0ple ToukH 1 0co0bIe petieHus AuddepeHInanbHOT0 ypaBHEHHS IEPBOTO MOPSIKA.
Jluneiinble nuddepeHnanbHble ypaBHEHU N — ro NOpsiiKa ¢ MOCTOSHHBIMU

koo unmentamu. OOmmii Bua pemenns. HeogHoponHoe ypaBHEHHE CO CIIEIUATBHON
MpPaBOM YaCTHIO.

MeTto Bapraliuy POU3BOIbHBIX MOCTOSIHHBIX JUIS HAXOXKACHUS PEIICHUs
HEOJHOPOAHOTO JIMHEHHOro Au(PepeHIInanbHOT0 ypaBHEHHs N — I'o MOPSIKa.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH peleHus 3agaun Ko st
OOBIKHOBEHHBIX U pepeHITNaTbHBIX ypaBHEHUI.

[Tpumenenne nuddepeHnnanbHbIX YpaBHEHUH K UCCIIEI0OBAHUIO KOJIEOATEIbHBIX
IIPOLIECCOB.

Knaccugukarust ypaBHEHUI B YaCTHBIX MPOU3BOAHBIX BTOPOTO TOPSIIKA U IIPUBEICHUE
UX K KAHOHUYECKOMY BUJLY.

3amaua Komm s ypaBHenus konebanus. @opmya Janambepa.

Anroputmsl Metosia dypbe A1 ypaBHEHUs KojaeOaHUs CTPYHBI.

Pemenne 3anaun Ko as ypaBHEHUS TEMIONPOBOIHOCTH.

AnroputmMmsl Mmetoaa Oypbe I ypaBHEHUS TEIIONPOBOJIHOCTH.

Merton ¢yukuuii I'puna muist 3anaun Jupuxie(TpeXxMepHbIid cirydaid).

byness! ¢pynkuuu. Ipeacrasienue OyneBbix pyHKIUI GopMynoil, Haxoxasuiencs B
CAH® (CKHOD).

I'padsl. [Tonck mapuipyra B rpade. Anroput™ Tappu. Ilouck nyreit ¢ MUHUMaNbHBIM
YHUCIIOM JIYT.

MuHKUMaNbHbIE TyTH B HarpY>KEHHBIX I'padax CBOWCTBA MUHUMAIIbHBIX ITyTEH.
ANTOpPUTM HaXOXACHHUS MUHUMAJIBHOTO IIyTH B HArpyXEHHBIX oprpagax.

Cxema He3aBucuMblx ucnsiTanuil. @opmyina bepnymm. Teopema [lyaccona.
Crny4aitHas BennanHa (onpeaenenue). OyHKIus pacipeereHus] BeTUINHBI U €€
CBOMCTBA.

UucnoBble XapaKTEPUCTUKU CITyYallHON BEJIMYHUHBI.

OO1me mpaBuiIa BEIYUCIUTENBHON paboThl. OCHOBHBIE HCTOUHUKH ITOTPEITHOCTEH.
[TpubmmkeHHoe perieHre HeTMHEWHBIX YPaBHEHUHN C OJHUM HEU3BECTHBIM: METO/]
MIOJIOBUHHOTO JIEJIEHUS, METOJ] KaCcaTeJIbHBIX.

ITocTanoBKa 3a1a4n TMHENHON MHTEPNIONANMU. KOPPEKTHOCTH 3a1a4n TUHEHHON
uHTepnosiuuy. MaTepnonsaunonssiii MHOrowieH Jlarpanska. MIHTepnoasuoHHast
dbopmyna HeroToHa.

KBanpatypusie popmyinbl naTepnonsironHoro tuna. ®opmyssl Hetotrona — Korteca s
2-x u 3-x y31moB. CocTaBHBIE KBaJpaTypHbIe (HOPMYITHL.

Pemenne oO0bIKHOBEHHBIX AU depeHIInanbHbIX ypaBHeHHH. Meton Jitnepa. Merton
Pynre — Kyrra.
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48.

49.

50.

51.

52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.

67.

68.

. MudopmaTHka Kak HayKa U KaKk BUJ] IPAKTHUECKON JEATEIbHOCTH. MecTo HHPOPMATUKU
B cucTeMme Hayk. HenpepsiBHas u AuckpeTHas uHpopMmaius. EnuHuIe: nusmMepeHus
KOJINYeCTBa HH(POPMAITUH.

Cuctembl cuucienus. XpaHeHue, rnepeaava u 0opadorka nadopmaruu. Oo6mme
CBE/IEHUS 00 alrOpUTME U €0 CBOWCTBAX.

O6mue ceeaenust 00 DBM: amnmapaTHbie CpeIcTBa, HOCUTEIH HHPOPMAIIHH,
nepugepuiinbie ycrpoiicrsa. OcHoBHbIe XxapakTepucTiuki MIT: TakToBas yacroTa,
pa3psAIHOCTh, APXUTEKTYPA.

Cucremsl cuncnenus. Oomue ceenenus o mamsaru [1K: TI3Y, O3V, agpecHoe
MIPOCTPAHCTBO.

dopmanuzanys aropuT™Ma, aNropuTMHUEcKue si3piki. Kiaccupukanus s3p1koB
[IPOrpaMMHUPOBAHUS: MAIIMHHO-OPUEHTUPOBAHHBIE U MAIIMHHO-HE3aBUCUMBIE,
KOMIIWISITOPBI 1 MHTEPIPETATOPbI, YHUBEPCAJIBHBIE U CIIEHUAIN3UPOBAHHbBIC
OcHoBHbIe OHATHS. VcnioHUTEND, YHUBEPCATIbHBIN UCIIONHUTENb. ChcTeMa
npeanucanui 1uis ucronHurens. [Ipumepst ncnomuureneit. [locienoBarenbHbIi BBI30B
MpeauCaHuu.

VYrpasisomue KOHCTPYKIMH: ClIeIOBaHUE, ITUKJII, BETBIEHUE, BEIOOP. CucTeMa JaHHBIX.
Bron-BeiBo. [loHsATHE 00 airopuT™me.

OcCHOBHBIC CHHTAaKCHYECKHE TIpaBuIIa si3bika. Andasut. Jlekcemsl. McromHuTens B
[Tackanb-nnporpamme. Cructema npeanucanuii 1yis ucnoyinurens B [lackanb-nporpamme
BCTPOCHHBIE (CTaHAAPTHBIE) MPOLEAYPHl U (PYHKITUH.

O61mas cTpykTypa nporpammsel. Onepatopsl s3biKa (YIPaBISIONIMe KOHCTPYKIUN).
[TpocTeie u cTpykTypupoBaHHble TUIbl. KOHCTaHTHI 1 nepeMeHHble. CTaTHuecKue U
TUHAMHUYeCKHe JaHHble. TUIIbI, onmpenenseMble MPOrpaMMUCTOM (KOHCTPYKTOP THUIIOB).
MHoxecTBO onepauuii onpenenéHubix B TII.

Beipaxxenus. Tun Beipaxenus. [lonstue o npouenype u ¢pyukuuu B TII. CtannaptHeie
poLeaypbl BBOAA-BBIBO/IA U CTaHAAPTHBIE (ailsibl UTEHUSA-3aIIUCU

MexaHn3Mbl CTPYKTYypHOTO nporpammupoBanus. [lognporpammsl. IloamporpaMmel B
[Tackane. Cozmanue nporneayp U GyHKIHM (OCHOBHBIE PABUIIA).

Monynu, Kak MEXaHU3M CTPYKTYPHOT'O ITPOrPaMMHUPOBAHMSI.

O6mee monsitue o b/ u CYB/I.

Mogemm nansbix. Mepapxudeckas mozaens. CereBas MOZEINb. PelsiionHas MOJ€ENb.
[Tonxoxas! k npoektupoBanuto bJI. [Togxoxn k mpoexkTHpoBaHU0 METOIOM « CYIIHOCTS -
CBSI3bY.

SAzeik SQL. Oneparop SELECT. O6mwmit Bua. [Tpumeps.

OcHOBHBIE IOHATHSA A3BIKOB IPOIPAMMUPOBAHUs: CUHTAKCUC, CEMAHTHKA, IParMaTHKA.
®opmasibHbIE CTIOCOOBI ONTUCAHUS SI3BIKOB MporpaMMmupoBanusi: BH®, cuntakcnueckue
JUarpaMMmal.

Tunsl JaHHBIX: OCHOBHBIE MOHATHUS, 0a30BbIE (ITPOCTHIE) TUIIBI, CTPYKTYpPHBIE
(coctaBHbIe) TUIEL. CIIOCOOBI yIIpaBiIeHUs TaHHBIMU: 00J1aCTh BUAMMOCTH U BpeMs
JKU3HU JaHHBIX, CTATUYECKHE U TMHAMUYECKUE TaHHbIe, YPOBHH JIOCTYIIA.
CoBMECTUMOCTD TUIIOB JIAaHHBIX: CTPYKTYpHasi, IMEHHAs.

CrniocoObl TpaHCIALMU: UHTEPIIPETATOP, KOMIHIATOP. OCHOBHBIE 3TaIlbl TPAHCIALUU:
JIEKCUYECKUH aHaIN3, CAHTAaKCUYECKUI aHalIu3, IEPEBO B IPOMEKYTOUHYIO (GOpMY,
ONTUMM3AIIMS, TeHEepalUsi MAIIMHHOTO KO/a.

MeTto0510rMK TPOrpaMMHUPOBAHHUSA: CTPYKTYPHOE UMIIEPATUBHOE ITPOrPaMMUPOBAHUE,
00BEKTHO-OPUEHTHPOBAHHOE MPOTrPaMMHUPOBaHUE, PYHKIIMOHAIBHOE
IIPOrpaMMHUPOBAHNUE, JIOTHUECKOE TPOTPAMMUPOBAHHUE.

2.1.3. Ilepeuenv npakmuueckux 3a0aHuil, 8bIHOCUMBIX HA 6MOPOIL IMAn

eocydapcm 6€HHO20 IK3AMEHAa



10.

11.
12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

x2 -1
X2 +1
= (x=2)"

Haiitu uHTEpBaN CXOAMMOCTH CTEIICHHOTO psiga . s
n=0 N2

HccnenoBaTh (GyHKIUIO U IOCTPOUTH Ipaduk Y =

Haiitn 06beM Tena, OrpaHUIEHHOTO OBEPXHOCTAME Z =9, Z = X% + y2.
= cos(na)

Ucenenosars CX0QMMOCTh YUCIIOBOTO psiga Y, ——, & € R.
n=1

Haiitu mwiomans Gpurypsl, orpanndeHHol muausvu Y = —, Y =X, X =4.
X

. (1-cos(2x))sin x
Boraucnuts npegen [im > .
x>0 x*sin(3x)

2
Bbruncnurs | x2 Inxdx.
1

Haiitu obmmee pemenne auddepeHIuanb,HOr0 ypaBHEHHUs (X + 2y)y’ =3X—-2Y.

Oyukuuw Y = X2 + COS(ZX) pa3JI0KUTH B CTENIEHHOM PSAJI 110 CTEIECHSM X.

!’
Haiitu o61mee permenue quddepeHimansHoro ypapHenus Y — 3l =X.

Haiitu oGmee pemenue nuddepeHnuansHoro ypaBHeHus Y V_ y=0.

Haiitn ob1ee peleHue Qg QepeHInanbHOro YpaBHEHUs

(2x + y+1)dx+(x— yz)dy:O.
B rpynne 12 crynenTtoB, cpeau KoTopbiX 8 oTinuHuKOB. [lo cmucky oTtoOGpanbl 9

cTyneHToB. HalTu BeposTHOCTH TOro, 4YTO CpeAu OTOOpPaHHBIX CTYJIEHTOB IISTh
OTJINYHUKOB.

Haiitu pemenue 3anaun Komm Y’ + Xy = 2X ¢ HaYalbHBIM yCIOBHEM y(O) =1.

Crynenrt 3Haet 20 u3 25 BonpocoB nporpammsl. KakoBa BEpOSATHOCTb TOTO, YTO CTYACHT
OTBETHUT Ha 3 TPeIO’KEHHBIE B OMIIETE BOIPOCA.

YcerpoiictBo coctouT u3 1000 sneMeHTOB, paboTalOUIMX HE3aBUCHUMO JpPYyr OT JApyra.
BepoaTHOCTh OTKa3a MH000ro 3IeMeHTa B TedeHue BpeMenu | pasHa 0,002. CocTaBuTh
3aKOH pachpeieIeHus CydaiiHoli BemuuHbl X - 9iclia OTKAa3aBIINX 3JE€MEHTOB.

Jlanbl 1Be cMexkHBIe BepInHbl apauienorpamyma ABCD: A= (-4,-7) n

B = (2,6) u Touka nepeceuenus ero auaronaneit M = (3,1). Haiitu aBe npyrue BepIinHbl
napainenorpamMma. Crucrema KoopAuHaT appuHHAS.

an tpeyronbuuk ¢ BepmuHamu A= (4, 1), B = (7, 5), C = (-4, 7). BeluuciuTh AIHHY
OMCCEKTPUCHI AD yria BAC. Cuctema KoOpIMHAT MPSIMOYTOJIbHAS.

OnpenenuTh BHYTPEHHUE YTIIbI TpeyroibHIKa ¢ Bepmuaamu A = (1, 2, 3), B= (3, 0, 4),
C=(2,1,3).

BbruncnuTh niomna e TpeyroibHUKA, BEPIIMHBI KOTOPOIO HAXOJATCS B TOUKAX
A=(-1,0,-1),B=(0, 2,-3),C=(4, 4, 1).



22. Beranciuth 06bem napamtenenunena ABCDA'B'C'D’, 3uas ero Bepimny A = (1,2, 3) u
KOHIIBI BBIXOASIIUX U3 Hero pedep B = (9,6,4), D = (3,0,4), A'=(5,2,6).

23. CocTaBUTh NapaMETPUYECKUE YPaBHEHHUsS MPSIMOM, Mpoxoasmeil uepe3 Touky (3,-2) u
napajuienbHOM BekTopy {-2,3}; Hammcarh oOmiee ypaBHeHHE 3ToW mpsiMoi. Cucrema
KoopauHat appuHHAS.

24. Yepez Touky M = (4,-3) mpoBecTH NpsSIMYyH Tak, 4TOOBI IUIOMIA[L TPEYrOJbHHKA,
00pa30BaHHOIrO 3TOM MPSAMOM U OCAIMHU KOOpAMHAT, Obl1a paBHa 3. Cuctema KOOpIUHAT
PSIMOYTOJIbHAS.

25. Haiitu BHyTpEHHUE YIJIbl TPEYTOJIbHUKA, CTOPOHBI KOTOPOTO 33JaHbl ypaBHEHUSIMU
3x-y+6=0,x-y+4=0,x+2y=0.

26. Haiitu paccrossHue MEXIy HapaiielbHbIMU OpAMbIMU 12 X— 16y - 48 = 0, 3x — 4y + 43 =
0.
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3. llopsA10K MOATOTOBKH M 3aIIMThI BBIIYCKHOI KBAIH(QUKALNOHHONH padoThI

BoinonHenue u 3ammuTa BBITYCKHOW KBadu(UKAIIMOHHON pabOThl ABISIETCS OJHOM W3
dbopM rocyIapcTBEHHOW HTOTOBOM aTTECTAIUU.

[Ipu BBIMONHEHUU BBINTYCKHON KBaJIM(UKAIMOHHOW pabOThl, 00y4aromuecs: JOKHBI
II0Ka3aTh CBOM 3HAHHUSI, YMEHUS U HABBIKM CAMOCTOSTENIBHO PEIIAaTh HA COBPEMEHHOM ypOBHE
3a1a4u cBoed Npo(ecCHOHANBHON NesITEIbHOCTH, IPO(PECCUOHATBHO U3JIaraTh CIEHUAIBHYIO
UHGOpPMAIUIO, HAYYHO apryMEHTUPOBATh U 3aIIMIIATh CBOIO TOUKY 3PEHMSL.

OOyuaromiyii, BHIIOJIHSIONUI BEITYCKHYIO KBATU(UKAIIMOHHYIO paboTy AOJKEH MOKa3aTh

CBOIO CIIOCOOHOCTH U YMCHHUC:

— OIIPpCACIIATDb U Q)OpMYHI/IpOBaTL HpO6J'I€My HCCIICAOBAHUS C YUYCTOM €€ aKTYAJIbHOCTHU,
— CTaBUTDb OCJIN UCCIICAOBAHUA U OIIPCACIIATL 3a1a4u, HCO6XOI[I/IMLIC I UX JOCTHIXKCHU A,

— AHAJIU3HUpPOBATL H O606H_IaTL TeOpeTI/IquKI/Iﬁ u SMHI/IpI/I‘leCKI/Iﬁ Marcpuaga 110 TEMC
HCCIICAO0BAaHUs, BBIABIIATE IIPOTUBOPEYH, 1C€J1aTh BIBOIBI;

— NPUMCHATHb TCOPCTHUICCKUC 3HAHUA ITPU PCHICHUH ITPAKTUYCCKHUX 3ada4;

— J€JaTb 3aKJI4YCHHUEC IIO0 TEMC MCCICIAOBaHNA, 0003HaYaTh MEPCICKTUBLI JanbHEHUIIEro
HU3YUCHUA UCCIIECAYCMOI'0 BOIIPOCA;

— o(opMIIATh PabOTy B COOTBETCTBUU C YCTAaHOBJICHHBIMU TPEOOBAaHUSIMU;
3.1 IloAroTOBUTEIBHBIN 3TANl BHINOJIHEHHU BbINYCKHONH KBAIU(PHKAUMOHHON padoThI

3.1.1 Bb160p membl 8bINYCKHOU K8ANUPUKAYUOHHOU pa6ombul

OOyuaromuiics caMOCTOATENIBHO BBIOMpPAET TEMY M3 PEKOMEHAYEMOro MEpeyHs TeM
BKP, mnpeacraBnenHoro B mpuioxeHun 1. OOydaromuiics (HECKOJIBKO 0O0ydaromuxcs,
BeinoaHsAoumx BKP coBmecTHO), 0 MUCbMEHHOMY 3asiBJICHMIO, UMEET MPAaBO IMPEIIOKUTh
CBOIO TEMY JJISi BBITYCKHOW KBaIM(UKAIMOHHOW palboThl, B ciydyae ee 0OOCHOBaHHOCTHU U
1eJ1ecO00pa3sHOCTH €€ Pa3pabOTKU I MPAKTHUYECKOrO INPHUMEHEHUS B COOTBETCTBYIOLIECH
o0acti mpoecCUOHATBHON NeATETbHOCTH MIIM HA KOHKPETHOM 00BbeKTe MpodhecCHOHATbHON
JesaTenbHOCTH. Y TBepxkaeHne TeM BKP 1 HazHaueHue pyKoBOAUTENS yTBEPKIAETCS IPUKA30M
10 YHUBEPCUTETY.

3.1.2 dyHKyuu pykogsodume.isi 8bINYCKHOIl K8a1UuPuKayuoHHOU pa6omul

JUis  TOATOTOBKM  BBIMYCKHOW  KBaJU(HUKAIMOHHOM  paboThl  oOydaromemycs
Ha3HayaeTcs PyKOBOAMUTENb U, P HEOOXOAUMOCTH, KOHCYJIbTAaHTHI.

PykoBogutenr BKP momoraer oOyuaromemycs chopmMyaupoBaTh OOBEKT, MPEIMET
WCCIICIOBAHMsSI, BBIIBUTH €ro akKTyaJllbHOCTh, HAy4YHYI0O HOBHU3HY, pa3paboTaTh IUIaH
HCCJIEIOBaHMSI; B poliecce padoThl MPOBOAUT CUCTEMATUYECKUE KOHCYIbTALIUH.

[TogroroBka BKP oOywaromuMcs w OTYET Tepel PYKOBOAUTEIEM pPEATH3yeTCs
COIJIaCHO KaJleHJAapHOMY Tpaduky pabotsl. Kanennmapuslii rpapuk paboTsl oOyuaromierocs
cocraBisieTcss Ha Bech mnepuoj BeimoiaHeHuss BKP ¢ ykazaHmeM odepeHOCTH BBINOJIHEHUS
OTJIENIBHBIX TAOB M CPOKOB OTYETHOCTH I10 BBIIIOJIHEHUIO PAOOTHI EPE PYKOBOIUTEIIEM.



3.2 TpeGoBaHus K BBINYCKHOH KBAJIU(PUKAIMOHHON padoTe

[Ipy 1OArOTOBKE  BBIMYCKHOM  KBaMM(UKAUMOHHOW  paboOTBHl  OOyYaromuics
PYKOBOJICTBYETCS JIOKaJTbHBIM HOPMaTUBHBIM akTOM yHUBepcuTera CMK-O-CMI'TY-36-16.

3.3 Ilopsa0k 321U THI BHINYCKHON KBAJTU(PUKANMOHHON PadoThI

3akoHUEHHAs! BBIMYCKHAas KBalu(UKAIMOHHAs paboTa JOHKHA MPOWUTHU HPOUEAYPY
HOPMOKOHTPOJIS, BKJIIOYas HPOBEPKY Ha OOBEM 3aWMCTBOBAaHHWi, a 3aTeM IpeACTaBiIeHA
PYKOBOIMTEIIO 11 0(OPMIICHHS MTUCbMEHHOTO OT3bIBA.

Boinycknast kBanudukanuoHHas pa0OoTa, MOAMKMCAHHAs 3aBEAYIOIIUM Kadeapoid,
UMEIOINAsl PEIICH3HUIO U OT3BIB PYKOBOAMTENS PAOOTHI, IOMYCKAETCA K 3allUTE U MeperacTcs B
rOCy/IapCTBEHHYIO SK3aMEHAIIMOHHYI0O KOMUCCHUIO HE MO3JHEe, YeM 3a 2 KaJleHAAPHBIX JHA 10
JaThl  3allUTHI, TakXke paboTa pa3Memaercs B AJIEKTPOHHO-OMOIMOTEUHOW CHCTEME
YHHUBEPCUTETA.

OObsBIIeHHE O 3alIUTE BBIMYCKHBIX paOOT BBIBEHIMBAaeTCS Ha Kadeape 3a HECKOJIbKO
JHEN JO0 3aIlUTEL

3amuTa BBIMYCKHONW KBATH()UKAITMOHHON pabOThl MPOBOTUTCS HA 3aCeIaHHH
rOCYy/IapCTBEHHOW 9JK3aMEHAIMOHHON KOMHCCUH W SBJseTcs NyOnuuyHOM. 3ammTa OJIHOM
BEIITYCKHOU pa0OTHI He 00/1dicHa npesvtuiams 30 munym.

s coobmieHust o0yJaronieMycs: mpeaoctapisiercss He 6oiee 10 munym. CooluieHue
no conepxkanuto BKP conpoBoxaaercs HeoOX0AuMbIMH TpadUuecKUMHU MaTepHallaM iy U/ HIn
npe3eHTanue ¢ pasznaroynbiM MarepuasioM s uieHoB ['DOK. B I'DK moryr ObITh
MPEJCTABICHbl TAKXKE JIPYyrue€ MaTepHallbl, XapaKTEPU3YIOIIHE HAYYHYIO U MPAKTHYECKYIO
LIEHHOCTh BbINOJHEHHOW BKP — medarnsle cTtaThu ¢ ygacTtueM BbITyCKHUKA 110 Teme BKP,
JOKYMEHTBI, YKa3blBalollue Ha mnpaktuueckoe npumenenne BKP, wmakers, o00pasibl
MaTEepHUAJIOB, U3JEIUHN U T.II.

B cBoem BrIcTymIIeHNN 00YUarOIUICs T0KEH OTPa3UTh:
— coJiepKaHue MPoOIeMBbl U aKTyaJIbHOCTh UCCIIEI0OBaHUS;
— 1IeJIb U 3aJ]a4d UCCIIEJIOBAHMUS;
— 00BEKT ¥ MPeMET UCCIICTOBAHMS;
— METOJMKY CBOET0 UCCIIETOBAHMS;
— IOJTyYEHHbIE TEOPETUUECKHUE U IPAKTHUECKHUE PE3YIIbTaThl UCCIEIOBAHNUS;
— BBIBOJIBI U 3aKJIIOUEHUE.

B BbIcTymIIeHUHM JOMKHBI OBITH YETKO 0003HAYEHBI PE3yJbTaThl, TIOJYYCHHBIE B XOE
UCCJIEIOBAHMS, OTMEUEHAa TEOpeTHYecKass M TMPAKTUYECKas LEHHOCTh IMOJYYEHHBIX
pe3yJIbTaToOB.

Ilo oxonuanum BBICTYIIJICHUS BBIITYCKHUKY 3a4alOTCA BOIIPOCHI IO TEME €TI0 pa6OTH.
BOHpOCBI MOT'YT 3aaBaTb BCC ITPUCYTCTBYIOIIHC. Bce BOITPOCHI NPOTOKOJIMPYROTCA.

3aTeM CJIOBO MPEAOCTaBIAECTCS HAYYHOMY PYKOBOAMTENIO, KOTOPBIM JaeT XapaKTEepUCTUKY
paboThl. [Ipu OTCYTCTBUM PYKOBOJIUTENS OT3BIB 3aYMTHIBACTCS OJHUM U3 dieHOB [ DK.

[Tocne 3TOro BBICTYMAET PELIEH3EHT WM PELEH3US 3aUUThIBAETCA OJJHUM U3 4ieHOB ['OK.

3acnymaB oQHUIIHATBHYIO PEIEH3UIO CBOCH PabOThI, CTYACHT JOJKEH OTBETUTHh HA BOTIPOCHI U
3aMe4aHus pelreH3eHTa. 3areM npenacenarens 'K npocuT mpuCyTCTBYIOMMX BBICTYIUTH IO
CYIIECTBY BBITYCKHON KBaTW(DUKAIIMOHHON paboThl. BBICTYIIJIEHUS WIEHOB KOMHUCCHU U
MPUCYTCTBYIONIMX Ha 3amuTe (10 2-3 MUH. Ha OJHOTO BBICTYIAIOIIET0) B MOPSAKE CBOOOIHON
TUCKYCCMU W OOMEHa MHEHHUSIMU He SBISIOTCS O0s3aTeNIbHBIM JJIEMEHTOM TIPOIETYPHI,
MO3TOMY, B CIIydae OTCYTCTBHS JKEJIAIOIINX BBICTYIUTh, OH MOXKET OBITh OIYIIICH.



ITocne AUCKYCCHU II0 TCMC pa6OTI>I CTYACHT BBICTYNACT C 3aKJIHOUYUTCIIbHBIM CJIIOBOM. OTHKa
3alIUTH IPEMUCHIBAET MIPH 3TOM BBIPa3UTh OJArOAapHOCTh PYKOBOIUTENIO U PELICH3EHTY 3a
MPOJIeNIaHHYO0 padoTy, a Takxke wieHaMm [ DK 1 BceM npHUCyTCTBYIONIUM 32 BHUMaHUE.

3.4 Kpurepum olleHKH BBINYCKHOI KBaIN(GUKALNOHHONH padoThI

Pesynprarel  3ammtel BKP  ompenenstorcss  OL@HKaMH:  «OTIMYHO»,  «XOPOILOY,
«YJIOBJIETBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHLHOMH OOBSIBIAIOTCS 8 O€Hb 3aUiUmbl.

Pemenne 00 oreHke mpuHUMAaETCS Ha 3aKpbITOM 3acenanuu ['OK mo okoHYaHMM TPOIETypHI
3alIMThl BceX paboT, HAMEUEHHbIX Ha AaHHoe 3acenanue. s ouenku BKP rocynapcrsennas
AK3aMEHallMOHHAasi KOMUCCUSI PYKOBOJACTBYETCS CIEAYIOIIMMHU KPUTEPUSMHU:

— aKTyaJIbHOCTb TEMBI;

— HAYYHO-IIPAKTHUYECKOE 3HAUEHUEM TEMBI;

— KadC€CTBO BbIIIOJHCHUA pa60TI)I, BKJIrO4asA JACMOHCTPALMOHHBIC W TPC3CHTALMOHHBIC
MaTCpHraJlbl;

— COACPKATCIIbHOCTD JOKJIaaa U OTBETOB HA BOIIPOCHI;
— YMCHUC MMPEACTABJIATDH pa60Ty Ha 3aluTe, YpOBCHb pequoﬁ KYJbTYPHI.

OneHka«oTau4H0» (5 OanioB) BBICTABISETCS 3a TIIYOOKOE PACKPBITHE TEMBI, IMOJHOE
BBIMIOJTHEHHE IMOCTABIICHHBIX 3a/1ay, JIOTHYHO W3JIOKEHHOE COJAEpkKaHHe, KadyeCTBEHHOE
opopmiieHre pabOTBI, COOTBETCTBYIOIIEE TPEOOBAHUSAM JIOKATBHBIX aKTOB, BBICOKYIO
COJIEP’KaTEeNIbHOCTh JOKIAJa U JIEMOHCTPAIMOHHOTO MaTepuania, 3a pa3BepHYTble U IIOJHBIE
OTBETHI Ha BOMpochl WieHoB ['IK;

Onenka«xopomo»(4 0Oaiia)BbICTaBISIETCd 3a IOJIHOE PACKPBITHE TEMBI, XOPOIIO
npopaboTaHHOE cojep)kaHue Oe3 3HAYMTEIbHBIX IPOTHBOpPEUYUil, B odopMIIeHUH paboThI
MMEIOTCSl HE3HAYUTENbHbIE OTKJIOHEHUSI OT TpeOOBaHMil, BHICOKYIO COAEPKATEIbHOCTh JI0KIaa
U JIEMOHCTPAllMOHHOI'0 MaTepurasa, 3a He0OoJIbIINEe HETOUHOCTH ITPH OTBETaX Ha BOIPOCH! YWIEHOB
I'OK.

OneHKa«y10BJ1eTBOPUTENbHO» (3 Oaia) BBICTABISETCS 32 HEMOJIHOE PACKPBITHE TEMBI,
BBIBOZIOB M TPEMJIOKEHHUM, HOCAUMX OOIIMH XapakTep, B O(GOpMIIEHUH pabOThl HMEIOTCS
HE3HAUUTENIbHbIE OTKIOHEHHs OT TpeOOBaHUM, OTCYTCTBUE HAIJIHOTO MPEACTaBIECHUS pabOThI
Y 3aTpYAHEHUs [IPH OTBETax Ha Bompocsl wieHoB ['OK.

OneHka «HeyJI0BJeTBOPUTEIbHO» (2 Oajia) BBICTABISETCS 32 YACTUYHOE PACKPBITHE
TEMbl, HEOOOCHOBaHHbIE BBIBOJIbI, 32 3HAUUTENIbHBIE OTKIOHEHUS OT TpeOoBaHUM B 0OpMICHUN
U TIPe/ICTaBJICHUH pabOThl, KOTAa 00ydaroMiics JOMyCKaeT CYIIeCTBEHHbIE OIMOKN IPU OTBETE
Ha Bornpocs! uiaeHoB ['OK.

OreHka «Heya0BJIeTBOPUTEIBHO» (1 6a1) BICTaBIseTCS 32 HEOOOCHOBAHHBIE BBIBOJIBI,
3a 3HAYMUTENbHbIE OTKJIOHEHHUS OT TpeOoBaHMN B OGOPMIIEHMM U TPEACTaBIEHUH palOThI,
OTCYTCTBHE HAIJISIIHOTO MpPEJICTaBICHUs pabOThl, KOrJga 00yJaromuiicss He MOXET OTBETUTh Ha
Bonpocs! wieHoB ['OK.

OneHkn  «OTIIMYHO»,  «XOPOWIO»,  «yNOBJICTBOPUTEIBHO»  O3HAYAIOT  YCIEIIHOE
IIPOXO0XKIECHHUE TOCYAAPCTBEHHOI0 aTTECTA{MOHHOIO UCIIBITAHUS, YTO SBJISIETCS OCHOBAaHUEM IS
BbIJJaun oOyyaromeMycs JOKYMEHTa O BbICIIEM OOpa3oBaHMM W O KBadudUKaiuu obpasla,
ycTaHOBJIEHHOr0 MuHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit @eneparum.

[Tpunoxenue 1

IIpuMepHBbI epevyeHb TeM BbINMYCKHbIX KBAJIU(PUKAIUOHHBIX padoT
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JANTOpUTMBl YHUCIIEHHBIX pELIEHMH KpaeBbIX 3anad Jlupuxiie, MOpPOXKIECHHBIX
muddepeHIMaTbHBIM yYpaBHeHHEM Jlamaca UCcTonb3ysl pa3TuiyHble KOHEUHO-PAa3HOCTHBIE
CXEMBI.

JANrOpUTMBl YHUCIIEHHBIX pELIEHMH KpaeBbIx 3anad Jlupuxiie, MOpPOXKIEHHBIX
mubdepeHIMaTbHBIM — ypaBHEHHEM JTUGQY3un  UCHOIB3YyS pPa3MYHble KOHEYHO-
Pa3HOCTHBIE CXEMBI.

HucneHHoe pelieHre HeIMHEMHBIX ypaBHEHU MeTo10M HbroTOHA.

UucneHHOe pelIeHne HadalbHO-KPAeBBIX 3aj]ad, MOPOKICHHBIX TU(epeHIINaTbHBIM
ypaBHEHHEM apabOIMYECKOr0 THIIA.

MaremaTtuueckoe MOACIIMPOBAHUC IIOTOKAa JCHCXKHBIX CPEACTB Oankomara JUIA
MHWHUMHA3AWU 3aTpaT HHKaCcCallul METOJaMU PECrpCCCUBHOIO aHalin3a.

Merop perynsapusanuu TuxoHoBa [yt ypaBHeHH @pearoapsMa nepBoro poja ¢ riiajikum
AIPOM.

YuciieHHOE pellieHHe KPaeBbIX 3a/1a4 O CTAIlMOHAPHOM PACIPENCICHUU TeMIIEpaTyphl B
CTEpIKHE.

YucneHHOEe  pelIeHME  HadalbHO-KpacBOM  3amauum  Heiimana,  moOpoXIE€HHOU
muddepeHansHbIM ypaBHeHueM Ilyaccona.

YucneHHoe peleHue MepBoil cMeaHHON 3a/1auu JIsl ypaBHEHUS TEIIONPOBOAHOCTH.
Pemenne kpaeBbIx 3a1a4 1 ypaBHeHus Jlarmiaca METOJOM KOHEYHBIX 3JIEMEHTOB.
AJTOpUTMBI OMCKA Ha Tpadax U UX MPUIOKECHHUS.

CpaBHUTENBHBIX aHATU3 METOJ0B MUHUMU3ALIUN OYJIEBBIX MHOXKECTB.
CpaBHUTENBHBIN aHATTU3 METOIOB BHIYMCIICHUSI COOCTBEHHBIX 3HAYCHHI OTIEPaTOPOB.
PexypcuBHbIe GYHKIIMN B METO/IaX TECTUPOBAHMSL.



