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I[porpamma nepecMoTpeHa, 06cysxaeHa i ogodpena s peanuszanuu B 2022 - 2023 yye6GHOM roay
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[Tpotokom oT 2022°r: Ne .
3aB. kadeznpoit 10.A H3BexoB
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[IpoTokom oT 2023 ¢ No
3aB. kadenpoii 10.A H3BexoB




1. O01mMe MoJI0KeHUA

['ocymapcTBeHHass WTOroBas arTecTalus IPOBOAUTCS TOCYNApCTBEHHBIMHM 3K3aMEHALMOHHBIMU
KOMHCCUSIMH B IIeNX  ONpPEACTCHHS COOTBETCTBUS ~ PE3YJIbTATOB  OCBOCHHUS  OOYYarOIIUMUCH
00pa3oBaTeNbHBIX IPOrpaMM  COOTBETCTBYIOUIMM TpeOOBaHUSAM  (elepanibHOro TrocyAapCTBEHHOTO
00pa3oBaTENBHOrO CTAHJAPTA.

bakanaBp mo nHampaeinenuto noarotoBku  01.03.02 Ilpuknagnas marematuka ¥ WHGOpMaTHKA
JOJKEeH OBbITh IOATOTOBJIEH K PELIEHHI0 MNpo(ecCHOHANBHBIX 3aJad B COOTBETCTBUU C BHJAMHU
npodecCHOHATLHOM I TEIILHOCTH .

— MPOU3BOICTBEHHO-TEXHOJIOTHUECKOM.

B cootBercTBMM ¢ BuAaMH M 33JadaMHd TPOPECCHOHATBHON JESTEIbHOCTH BBITYCKHUK Ha
rOCyJJapCTBEHHON HTOrOBOM aTTecTallMd M JOJDKEH II0Ka3aTh COOTBETCTBYIOIIMH YPOBEHb OCBOCHMS
CHEAYIOIMX KOMIIETECHIIMIMA:

— YK-1; YK-2; YK-3; YK-4; YK-5; YK-6; YK-7; YK-8; YK-9; YK-10

— OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-5.

— ITIK-1; [IK-2; T1IK-3.

Ha ocHoBanuu perenust YueHoro coera ynuBepcurera ot 27.02.2019 (nmpotokon Ne 2 ) rocyaapcTBeHHbIE

aTTECTAIIMOHHBIE HCMBbITaHUS 1O HampabieHuto noarotoBku 01.03.02 IlpuknagHas wmaTeMaTtvuka |
nH(pOpMATHKA TPOBOIATCS B (hopMme:

— TOCYJapCTBEHHOT'O 3K3aMEHa;
— 3aIIUTHI BBITYCKHON KBAIM(UKAITMOHHONW PaOOTHI.

K rocynapcTBeHHON MTOroBOWM aTTecTallMM JONMYyCKaeTcsl OO0ydaroluiics, He HMEIUMH
aKaJeMUYECKOHN 3aJI0JKEHHOCTU U B MOJIHOM 00bEeME BBIIIOJHUBILINKI y4eOHbIN IUIaH WM UHAUBUYaIbHbIN
y4eOHBI M1aH 10 AaHHOW 00pa30BaTEeIbLHON POrpaMMe.

2. IIporpamMMa 1 MOPSIAOK NMPOBEAEHUS TOCYIAPCTBEHHOI0 IK3aMeHa

CornacHo yuyeOHOMY IJIaHy MOATOTOBKA K CAa4ye W cjada rocyIapcTBEHHOTO dK3aMEeHa MPOBOIUTCS
B nepuog c¢ 02.06.2021 no 16.06.2019. Jlns mpoBeneHHs TOCYAapCTBEHHOIO 3K3aMEHa COCTaBIISETCS
pacrucaHue dSK3aMeHa W TpeIPK3aMEHAMOHHBIX KOHCYJIbTAlMK (KOHCYJIBTHPOBAHHWE OOYYAIOIIUXCS IO
BOIPOCAM, BKJIFOUEHHBIM B IIPOrpaMMy TOCYAAPCTBEHHOTO SK3aMEHA).

['ocymapcTBeHHBI  5K3aM€H HPOBOIUTCS HAa  OTKPBITBIX  3aCelaHUsX  TOCYAapCTBEHHOU
9K3aMEHAIIMOHHONH KOMHCCHHM B CIICIIHAIILHO TOJTOTOBJICHHBIX AayIWTOPHSIX, BBIBEACHHBIX Ha BpEeMs
9K3aMeHa U3 pacnucaHus. [IpucyTcTBHe Ha rocyJapCTBEHHOM 3K3aMEHE MOCTOPOHHMX JIMI[ JIOMyCKaeTcs
TOJBKO C pazpenienus npeacenarens ['OK.

OOyJaronMest ¥ JIMIaM, TPUBIIEKAEMBIM K TOCY/IapCTBEHHON MUTOTOBOM aTTECTAIlMH, BO BpeMs €e
MIPOBE/ICHUS 3aMPEIIAeTCs] UMETh MPH ceOe U HCII0B30BaTh CPECTBA ONEPATUBHOM U MOOMIIBHON CBSI3U.
['ocynapcTBeHHBIH SK3aMeH MPOBOAUTCS B JIBA dTama:

— Ha IIepBOM JTare mpoBepsieTcsi chOPMUPOBAHHOCTh YHUBEPCATHHBIX KOMIIETECHITHI;,

— Ha BTOPOM 3Tare mpoBepsieTcs chopMUPOBAHHOCTH 0OMIETPOPECCHOHATBHBIX M TTPO()ECCHOHATBLHBIX
KOMITETCHIIMI B COOTBETCTBUH C YICOHBIM IIJITAHOM.
Iloozomoexa K coaue u coaua nepeozo ymana 20Cyo0apcmeeHHo20 IK3amena

[lepBblii 3Tan rocyJapcTBEHHOIO 3K3aMeHa MPOBOJAUTCS B (OpME KOMITBIOTEPHOTO TECTHPOBAHUSI.
Tect conmepHUT BONPOCH! U 3a/aHUS MO NMPOBEPKE OOIIEKYJIbTYPHBIX KOMIIETEHIIMHA COOTBETCTBYIOILETO
HaIpaBJIEHUs IOJITOTOBKY/ CHEIUATIbHOCTH. B 3a/1aHUAX UCIIONIB3YIOTCS CIIEYIOIINE TUITBI BOIIPOCOB:
— BBIOOp OJTHOTO MPABUIIBHOTO OTBETA U3 33JJAHHOTO CITUCKA;

— BOCCTAHOBJICHUC COOTBCTCTBHUA.



Jjis TOATOTOBKH K 9K3aMEHYy Ha 00pa3oBaTeIbHOM MOpTaJie 3a TPU HEJENU /10 Havyaja UCIbITAaHuH B
Onmoke «Bamm Kypchl» CTaHOBUTCSI JTOCTYIHBIM 3JEKTPOHHBIA Kypc «Jlemo-Bepcus. I'ocynapcTBeHHBIH
9K3aMeH (TecTupoBaHMe)». JlocTynm K OeMO-BEpCHUHM OCYILECTBIISETCS MO JIOTMHY M Iapojro, KOTOpbIE
UCTOJIB3YIOTCS O0YYarOIMMUCS Uil OPTaHM3alUU JOCTyNa K WH(GOPMAIMOHHBIM pecypcaM MU CepBHCaM
YHUBEPCUTETA.

IlepBslii 3Tan rocy1apCcTBEHHOIO 3K3aMeHa IIPOBOJUTCS B KOMIIBIOTEPHOM KJIacce B COOTBETCTBUU C
YTBEPKACHHBIM PACIIMCAHUEM T'OCYJAPCTBEHHBIX aTTECTALIMOHHBIX UCITIBITAHUM.
brnox 3amaHuii nepBoro 3rama TOCYJAapCTBEHHOI'O JK3aMEHa BKIIIOYaeT 13  TECTOBBIX BOIPOCOB.
[IponomxutenbHOCTh 3K3amMeHa cocTaBiseT 30 MUHYT.

Pe3synbrarel nepBoro srama rocyAapCTBEHHOTO HK3aMEHA OINPEACISAIOTCSA OLICHKAMHU «3a4TEHO» U «HE

3aYTEHO» M OOBABISIIOTCA Cpa3y MOCIe MpueMa dK3aMeHa.

Kpurepuu onieHKH 1epBOro 3rara rocyJapcTBEHHOI0 3K3aMeHa:

— Ha OIICHKY «3a4YTeHO0» — 00yJaroIMiics JOHKEH TT0Ka3aTh, 4TO 00JaAaeT CHCTEMOU 3HAHUN U BIIaJEeT
OTpECIICHHBIMA YMEHUSMH, KOTOPBIE 3aKIIOYAIOTCS B CIIOCOOHOCTH K OCYIIECTBICHHIO KOMILIEKCHOTO
MOWCKa, aHajdn3a W WHTepHpeTanuyl HHPOpPMAMK 10 ONPEICICHHON TeMe, YCTAHOBJICHHIO CBSI3CH,
HMHTETpallMK, UCIOJb30BAHUIO MaTepualla U3 pa3HbIX pa3AeyioB U TEM JJI pPElIeHHUs MOCTAaBICHHON 3aayu.
Pesynbrar He menee50% 0amioB 3a 3afaHusl CBUAETEILCTBYET O JOCTATOYHOM YpOBHE C(HOPMHPOBAHHOCTHU
KOMIICTEHITHIA;

— Ha OLICHKY «He 3a4TeH0» — OO0ydJaroluiics He 00JiajaeT HEOOXOJMMOW CHUCTEMOM 3HAHUW U HE
BJIagccCT HGO6XOI[I/IMI>IMI/I MMPaKTUIYCCKUMU YMCHUAMHU, HC cnoco0eH MNoHMMATh H HUHTCPIPECTUPOBATH
ocBoeHHYI0 HH(opmaiuio. Pezynprar menee 50% OainoB 3a 3aaHUs CBUICTEIHCTBYET O HEIOCTATOYHOM
ypOBHE CPOPMUPOBAHHOCTU KOMIETEHIIHIA.

Iloozomoexa k coaue u coaua 6mopoco smana 20cy0apcmeeuuozo IK3amena

Ko BTOpOMy 3Tamy rocyaapcTBEHHOr0 K3aMEHa JI0IyCKAETCs 00 y4YarolUics, OJyYUBIIUN OLIEHKY
«3a4TE€HO» Ha IIEPBOM DTalle.

Bropoii »3Tam rocymapcTBEHHOro »SK3aMeHa IPOBOAUTCS B ycTHOW (opme. Bropoil stan
rOCYJapCTBEHHOTO 9K3aME€HAa BKIIYAET 064 TEOPETHUECKUX BOIPOCAa U OOHO TPAKTHUECKOE 3a/IaHue.
ITpoaomKUTENBHOCTD dK3aMeHa COCTaBISIET 40 Munym

[Tocne yctHOro oTBeTa Ha BOINPOCHI IK3aMEHALIMOHHOTO OWileTa SK3aMEHYEeMOMY MOTYT OBITh
MIPEJIOKEHBl  JIONOJHUTENbHbIE BOMNPOCHl B Ipeneiax Y4eOHOro Marepuana, BBIHECEHHOTO Ha
rOCyAapCTBEHHBIA DK3aMEH.

Pe3ynpraThl BTOPOro 3rama rocyJapCTBEHHOIO 3K3aMEHa ONPEIEISAIOTCS OLEHKaMU: «OTIUYHOY,
«XOPOILIO», «yIOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO» U OOBSABIISAIOTCS B ICHb IIPHEMA 3K3aMEHa.

Kputepuu orieHKH BTOpPOro 3Tana rocyapCcTBEHHOT0 dK3aMeHa:

— Ha OIIEHKY <«OTJMYHO»(5 OamioB) — oOOydYaromIUiCcs JIOJDKEH TI0Ka3aTh BBICOKUW YPOBEHB
c(hOPMHUPOBAHHOCTH KOMIIETCHIMH, T.€. MOKa3aTh CIIOCOOHOCTh 00O00MAaTh M OIEHHWBATh HHGOPMAIIHUIO,
MOJIYYEHHYI0 Ha OCHOBE HCCIJIEIOBAHMSI HECTAHJIAPTHOM CHUTYallMU; MCIIOJIb30BaTh CBEIEHUS U3 Pa3IMYHBIX
HMCTOYHUKOB; BHIHOCUTH OIICHKH ¥ KPUTHUYECKHE CYK/ICHUS, OCHOBAaHHBIC HA MPOYHBIX 3HAHUSIX;

— Ha OLEHKy «xopomo»(4 Oamia) — oOydaromuiicss JOJDKEH I0Ka3aTh NPOJBUHYTHIH YpPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHLUH, T.€. MPOJEMOHCTPUPOBATH TINIyOOKHWE MpPOYHBbIE 3HAHUS WU Pa3BUTHIE
MPaKTUYECKHE YMEHHUS U HaBbIKM, YMEHHE CPAaBHUBATbh, OIICHUBATh U BHIOMPATh METOJbl PELICHUs 3aJaHUil,
paboTaTh 1eJIeHaNpaBIeHHO, UCIIOJIb3Ys CBA3aHHBIE MEXKIY CO00H (OpMBI MpecTaBIeHUs HH(pOpMAaIH;

— Ha OIICHKY «YAO0BJIEeTBOPUTEILHO»(3 Oaiia) — oO0yJaronuiics JT0HKeH MOoKa3aTh 0a30BBIH YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIIMH, T.e. TOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEACHHUS U OOBSICHEHUS
I/IH(bOpMaIII/II/I, HpO(l)eCCI/IOHaJ'IBHBIC, HWHTCIIICKTYAJIbHBIC HABBIKHW PCIICHUSA CTAHAAPTHBIX 3a1a4.

—Ha OLIEHKY «HeYAOBJeTBOPUTEJbLHO» (2 Oamna) — oOydaromuiics He oOnagaer HEOOXOIUMOM

CUCTEMOM 3HaHUM, NOMyCKaeT CYLIECTBEHHbIC OIIMOKH, HE MOXKET IOKa3aTh WHTEIICKTyaJbHble HABBIKU
pelIeHUs MPOCTHIX 3ajau.



— Ha OLICHKY «HeydOBJIeTBOPUTeJAbHO»(1 Oamn) — oOydaromuiics HE MOXXET MOKa3aTh 3HAHHUS Ha
YPOBHE BOCIIPOM3BEICHUA U OOBSCHEHUS HMH(OpMAIMM, HE MOXKET IOKa3aTh HMHTEIJICKTYaJlbHbIE HABBIKU
peLeHusl MPOCThIX 3ajad.

Pe3ynbTaThl BTOpOro 3Tama rocyJapCcTBEHHOTO dK3aMeHa OOBSBISIOTCS 6 OeHb €20 NposedeHus: (eciu
9K3aMeH nposooumcs 8 ycmuou ¢gopme). OOydaronUics, yCIeNHO CIABIINN rOCyJapCTBEHHBIN JK3aMEH,
JOITYCKAETCsI K BBIMOJIHEHUIO U 3allIUTE BBITYCKHOHN KBaTHU(PUKAIMOHHON padoTe.

2.1. Conepskanue MeKTUCUUIJIMHAPHOTO IrOCY1apCTBEHHOI0 IK3aMeHAa

2.1.1 Illepeuens mem, npogepsieMbIX HA NEPEOM 3mane 20cydapcmeeHH020 IK3aMeHd

|. Anre6pa u reomeTpust
1. [eiictBus ¢ marpunamu. Onpenenurenu. OCHOBHBIE CIIOCOOBI BEIUMCIIEHUSI OIIPEAEIUTENIEH N-T0

nopsizka (N >3)

Oo6patnas marpuna. Kpurepuit oopatumoctu Matpuil. CriocoObl BEIYHUCICHHS 00PaTHOM MaTPHIIBI.

Onpenenurenu KBajpaTHbix MaTpuil. CBolicTBa onpeaenuteneil. Teopema Kpamepa.

Cucrema nTMHEWHBIX alredpanyeckux ypaBHeHuid. Meton ["aycca.

[Tone xomIuiekcHBIX uncen. JleicTBUS HaJl KOMIUIEKCHBIMH YUCJIAMH B alre0pandecKoit u

TPUTOHOMETPHUECKON (hopmax.

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

7. BexropHoe npoctpaHcTBO. ba3uc 1 paBHOMEPHOCTh KOHEUHOMEPHOT'O BEKTOPHOT'O MPOCTPAHCTBA.
[Toanpoctpancro. Kputepuit moampoctpaHcTsa.

8. Jlunelinsle onepaTopsl. Matpuna imHelHOTO ornieparopa. CoOCTBEHHBIC 3HAUCHUSI U COOCTBECHHBIC
BEKTOPBI JIMHEWHOTO OIepaTopa.

9. Cymma BektopoB. [IponsBenenne BekTopa Ha uncio. KommmHeapHOCTh U KOMITIAHAPHOCTH BEKTOPOB.

10. CkansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BeAeHNE BEeKTOPOB. CBONCTBA, TEOMETPUYECKUI CMBICI U
BBIPAKEHUE B KOOPJIMHATAX.

11. YpaBHeHHe NpsAMOii Ha TUIOCKOCTH. B3auMHOe pacmosiokeHue IBYX MPSIMBIX, YTOJI MEXAY IPSIMBIMH,
paccTostHue OT TOYKHU 1O MPSIMOM.

12. VpaBHeHue miockoctu. BzaumHoe pacnosioskeHue JBYX MIIOCKOCTEH. YTOJ MEXAY MIIOCKOCTSIMU.
PaccTosiHMe OT TOUKH /10 TIIOCKOCTH.

13. Kpusslie BToporo nopsiaka (Dmunc. ['unepbona. [Tapaboa)

arwN
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Il. MaremaTuueckuii aHanu3
1. Tlpenen uncioBOi MOCIEIOBATENHLHOCTH. TeopeMa 0 eAMHCTBEHHOCTH Ipejieia YUCIOBOM

nociuenoBarenbHOCTU. Kitaccudukarys u cBolcTBa 6ECKOHEYHO MaJIbIX YMCIOBBIX

rnocieaoBarenbHocTel. Kpurepuii cymecTBOBaHHE MPEAEIIa YACIOBOM MOCIEI0BATEIbHOCTH Ha S3bIKE

0ECKOHEYHO MaJIbIX.

[Ipenen pynkuuu. CpolicTBa npenenos. [lepBolil 3aMevareabHbINA Ipeen.

HenpepsiBabie GpyHkiun. CBoicTBa (QyHKIMI HEMPEPHIBHBIX HA OTPE3KeE.

4. Nubdepenuupyemocts GpyHkiuid. Onpeaenenne nponsBoaHoil. Kpurepuii muddepennupyemoctn

¢ynkuuit. Teopema o HenmpepbIBHOCTH U hepeHIupyeMoit pyHKIIH.

Teopemsl o cBoiicTBax quddepeHInpyeMbIX QyHKIINM.

6. Wurerpan Pumana. nTerpan ¢ nepeMeHHBIM BEpXHUM MPEAEIoM U ero cBoicTBa. Popmyrna
Herotona-Jleitonumna.

7. uddepeHunpyeMocTs GYHKIUH HECKOJIBKUX ITEpEeMEHHBIX. YacTHbBIE TPOU3BOIHBIE U IPOU3BOHbIE
10 HarpasieHuo. ['pagueHT QyHKIMN HECKOJIBKUX IEPEMEHHBIX U €T0 CBOMCTBA.

8. YwucroBsle ps/Ibl, CBOWCTBA U MPU3HAKU UX CXOAUMOCTH. Teopema 00 aOCOMOTHO CXOAAIIeMCs
YHICIIOBOM pS€.

9. Crenennsle psaabl. CBOHCTBaA cTeNeHHBIX psAaoB. P Teiinopa u Makiopena. Paznoxenus B psf
MaxkJsopeHa HEKOTOPbIX AIEMEHTAPHBIX (PYHKIIUA.
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1. Auddepenunanbupie ypaBHEHHS
Tumb! muddepeHaTbHBIX YPaBHEHHI IEPBOTO MOPSIKA H METOBI HX PEIICHUS.



no

6.

Oco0ble ToukH U 0coObIe petieHus Au(PpepeHInanbHOT0 ypaBHEHHs IEPBOT0O MOPSIIKA.

JIuneitnsle nuddepeHnuanbHbie YpaBHEHUS N — ro MOPsiIKa ¢ TOCTOSHHBIMU KO3 (QUITEHTaMH.
OO6mmit Buj pemenus. HeomHOpoiHOE ypaBHEHHE CO CIIEIUATBLHOMN MPABOM YacThIO.

Mertoa BapHaliuy MPOU3BOJIBHBIX TOCTOSHHBIX JUI HAXOXKICHHUS PELICHUS HEOJHOPOAHOTO JIMHEHHOTO
middepeHanbHOro ypaBHeHUS N — TO MOPSIKA.

Teopema cymecTBOBaHUS M €AMHCTBEHHOCTH pelieHns 3agaun Koy s 0ObIKHOBEHHBIX
mudepeHInaTbHBIX YPaBHEHUH.

[Tpumenenne auddepeHnrnanbHbIX YpaBHEHUH K UCCIIEIOBAHUIO KOJIEOATEIbHBIX MPOIIECCOB.

IV. YpaBHenust MaTeMaTn4eckoil pu3nKu

1.

U~ wm

Knaccudukanus ypaBHEHHII B 4YaCTHBIX MPOHM3BOAHBIX BTOPOrO TMOPSAJIKAa M MpPHUBEIECHUE HX K
KaHOHUYECKOMY BHU]LY.

3amaua Ko aiis ypaBaenust kosebanus. @opmyna Jamamoepa.

Anroputmsl Mmeroia @ypbe AJis ypaBHEHUS KOJIeOaHUS CTPYHBI.

Pemenne 3amaun Komm a1 ypaBHEHUs TEIIONPOBOIHOCTH.

AnroputMmsl Mmetoga @ypbe [Uisl ypaBHEHHsI TEILUIOIPOBOJHOCTH.

Meton dyukuuii ['puna misg 3anaun JJupuxie(TpexMepHblid cirydait).

V. JluckpeTHas MaTeMaTuka

1.
2.
3.

bynessl dyukiuu. [Ipeacrapnenue OyneBbix Gpynkuuii hpopmynoit, Haxonsmieiics 8 CAH® (CKHD).
I'padsl. [Touck mapmpyra B rpade. Anroputm Tappu. [lonck myreit ¢ MUHUMAaTBHBIM YHCIIOM JIYT.
MuHuMmanbHbIe MyTH B HATPYKEHHBIX rpadax CBOMCTBAa MUHUMAJIbHBIX ITyTEH. AITOPUTM
HAXO0XKJICHUS MUHIUMAJIBHOTO ITYTH B HAarpYKEHHBIX oprpadax.

V1. Teopus BEposATHOCTH

1.
2.

Cxema HezaBucUMBIX HcnibiTannil. @opmyna bepuymnu. Teopema Ilyaccona.
Crnyuaitnas BenuuuHa (onpenenenue). OyHKIUS pacnpeeleHus BETUYUHbBI U €€ CBOICTBA.

3. UucnoBbIe XapaKTEPUCTUKH CITYIaHON BEIIMYUHBIL.

V1I. YuciieHHbIE METOIBI

1.
2.

5.

OO1u11e mpaBuia BEIYUCIUTENbHONW paboThl. OCHOBHBIE HCTOUHUKHU MOIPEIIHOCTEH.

[IpubnuxeHHoe peleHue HEeNWHEHHBIX YpaBHEHUN € OJHUM HEU3BECTHBIM: METO]I IOJIOBUHHOTO
JEJICHNs], METOJ] KacaTeIbHbIX.

[TocTanoBka 3amauM JUHEHHOM MHTEpHoOALMH. KOpPpEKTHOCTh 3aJaduv JMHEHHOM WHTEPHOJIALHH.
WuTepnonsumonHbiii MHorouneH Jlarpanxka. MatepnonsinuonHas Gopmyna HeroToHa.

Ksagparypusie dhopmynsl uatepnomsiiuontHoro tuna. ®opmynsl Hetorona — Koreca mist 2-x u 3-x
y3510B. CocTaBHbIE KBaJIpaTypHble (OPMYIIbI.

Pemenne 0ObIKHOBEHHBIX AU PepeHnanbHbIX ypaBHeHUH. Metoa Oiinepa. Meron Pynre — Kyrra.

VIIIl. UnpopmaTuka

1.

Teopernueckue ocHOBbI HMH(popMaTuku. MHpopMaTHka Kak Hayka W Kak BUJ INPaKTHUECKOU
nesTenbHOCTH. MecTo MHPOpPMATHKU B cucTeMe Hayk. HempepbiBHasi W JTucCKpeTHas MHPOpMaIus.
Enununsl m3Mepenus konumdectBa uHpopmanuu. Cuctembl cuucieHus. XpaHEHUe, Iepejnada u
obpaboTtka nHpopmarmu. OO1IKe CBeIeHNs 00 AITOPUTME U €T0 CBOMCTBAX.

AnmnapatHasi 4yacTb, apxutektypa. OOmme cBenenuss 06 DBM: anmaparHble cpeicTBa, HOCHTEIH
unpopmanuu, nepudepuitnsie ycrpoiictBa. OcHoBHble xapakTtepuctuku LII: TakTOBas wacTtoTa,
pa3paaHocTh, apxuTekTypa. Cucremsl cuucnenus. OOmme cBepenus o mamsatu [IK: TI3Y, O3V,
aZipecHOEe MIPOCTPAHCTBO.

A3pikn  nmporpammupoBanusa.  Dopmanuzanus  anroputMa, — aNTOPUTMHUYECKHE  S3BIKH.
Knaccudukanus  S3bIKOB  MPOrpaMMUPOBAHMS:  MAIIMHHO-OPUEHTHPOBAaHHbIE M MAIIMHHO-
HE3aBHCHMBbIE, KOMIIUJISITOPBI U UHTEPIIPETATOPHI, YHUBEPCAIbHBIE U CIELIMAIN3UPOBAHHbIE
IIporpammupoBanmne. OcHoBHbIE MOHATHS. VcnomHuTens, yHUBepcanbHbIA HcONHUTENb. Cuctema
npeanucanui uis ucnonnurend. [Ipumepsl ucnonnurenei. [locnenoBarenbHbli BBI30B IPEANTUCAHUMN.



YrpaBisomuye KOHCTPYKIUU: CIeI0BaHUE, IINKJ, BETBIeHUE, BBIOOp. CrucTeMa JaHHBIX. BBOI-BBIBO/I.
[TonsTHe 06 anropuT™me.

Cucrema nporpammupoBanus TypoOo-Ilakans (TII). OcHOBHBIE CHHTAKCUYECKUE MpPABUIIA A3bIKA.
Andasur. Jlekcemsl. Mcnionautens B [lackans-nporpamme. Cucrema npeanucaHuii i HCTIOTHUTEIS
B [lackamp-mporpamme BCTpOeHHbIE (CTaHIapTHbIC) mpouedypsl U ¢GyHkiuu. OOmmas cTpykTypa
nporpaMMsbl. Orneparops! s3bIKa (YIPaBIISIOINE KOHCTPYKIUN).

O6mmii 0030p TumoB nanubix TII. Ilpocteie W cTpykTypupoBaHHbIE€ THUIbl. KOHCTaHTHI U
nepeMeHHble. CTaTHMYeCcKME€ M JMHAMUYECKHE JaHHblE. THUIIbI, OIpeAensieMble MPOrpaMMHCTOM
(koHCTpYKTOp THUIMOB). MHOXeECTBO ornepaiuid onpenenéHasix B TI1. Beipakenus. Tun BeIpakeHUsI.
[Tonsarue o npouenype u ¢ynkuuu B TII. CranmapTHbeie mpoueaypbl BBOJA-BbIBOAA M CTaHIAAPTHBIC
(aiiibl YTeHus-3aMucu

CTpykTypHOE NPOorpaMMHUpPOBaHNE. MexaHu3Mbl CTPYKTYpPHOT'O IIPOrpaMMHUPOBAHMSL.
[Mognporpammel. [Toanporpammer B [lackane. Co3zganue npouenyp ¥ GyHKIUKA (OCHOBHBIE TIPABHIIA).
Monynu, Kak MEXaHU3M CTPYKTYpPHOT'O IIPOTrpaMMHUPOBaHHUS.

IX. Bazel JaHHBIX U SKCIIEPTHBIC CUCTEMBI

1

2.
3.
4,

O6ee monsitue o b/ u CYB/I.

Mopnemu nansbix. Mepapxudeckas Mozenb. CereBast MOJeIb. PelsiimonHas MOJEIIb.

[Toaxoxas! k mpoektupoBanuio bJI. [Togxoxa k mpoexkTupoBaHU0 METOO0M « CYIITHOCTB - CBSI3b.
Azeik SQL. Oneparop SELECT. O6mwuii Bua. [Tpumepsi.

X. SI3p1kH IMporpaMMupoOBaHusd U MCTOAbI TPAHCIIALUN

1.

2.

OcHOBHBIE TIOHATHS S3BIKOB MPOTPAMMHUPOBAHMS: CHHTAKCHC, CEMAaHTHKA, IIparMaruka; (GopmMaibHbIe
CHIOCOOBI ONKCaHUs S3bIKOB MporpammupoBanusi: BH®, cuntakcuueckue quarpaMmel.

Tunbel aHHBIX: OCHOBHBIE TOHSTHS, 0a30BbI€ (IIPOCTHIC) THUIIBI, CTPYKTYPHBIE (COCTaBHBIC) THIIHI.
CrocoObl yrmpaBiieHHUsS JaHHBIMH: 00JacTh BUAMMOCTH W BpeMs >KU3HHM JIaHHBIX, CTaTHYECKHE H
JTMHAMUYECKHE JIaHHbIe, YPOBHU J0ocTyrna. COBMECTUMOCTD THUIIOB JAHHBIX: CTPYKTYpHAsi, UMEHHas.
CrocoObl TpaHCHSAILUU: UHTEPIPETaTOp, KOMIIIATOP. OCHOBHBIE ATallbl TPAHCHALMU: JEKCUYECKHMA
aHaJIN3, CMHTAKCHUYECKUN aHajIu3, MepeBOJ B IMPOMEXKYTOUHYIO (OpMY, ONTHMHU3ALMS, TE€HEpaIus
MaIlIMHHOIO KOJIa.

Merononoruu MpPOrpaMMHUPOBAHUS: CTPYKTYPHOE HUMIIEPATUBHOE MPOTPaMMHUPOBAHUE, OOBEKTHO-
OPUEHTHUPOBAHHOE  TMpPOTpaMMHUpOBaHuE, (YHKIHMOHAIBHOE MPOrPaMMHUPOBAHHUE, JIOTUYECKOE
MporpaMMHUpPOBAHUE.

2.1.2 llepeueHb meopemu4ecKux 60nNpocoe8, 8bIHOCUMbIX HA 8MOPOIl Iman

zocyaapcmeelmoao IK3ameHda

1.

arwN

IS

10.

11.

HetictBus ¢ matpuniamu. Onpenenurent. OCHOBHBIE CTIOCOOBI BBIYMCIICHUS ONIpeienuTeNneit N-ro
nopsizka (N >3)

Oo6patHas marpuna. Kpurepuit oopatumoctu Matpuil. CriocoObl BEIUKCICHHS 00OpaTHOM MaTPHIIBI.
Omnpenenurenu kBaapaTHbiXx MaTpull. CoiicTBa onpeaenureneit. Teopema Kpamepa.

Cuctema nuHeiHbIX anreOpanyeckux ypaBHenuit. Metox ["aycca.

[Tone xommuiekcHBIX uncen. [{eficTBrs Hal KOMIUIEKCHBIMH YHCIaMU B alreOpandeckoi u
TPUTOHOMETPUYECKON (hopMax.

Kopuu muorounena. Teopema be3y. Cxema ['opHepa. Teopema Buera.

BexropHoe nmpoctpaHcTBO. ba3uc 1 paBHOMEPHOCTh KOHEYHOMEPHOI'O BEKTOPHOI'O ITPOCTPAHCTBA.
[TognpocTtpancTBo. Kputepnii moanpocTpaHCcTBa.

JIuneitnble onepaTopsl. MaTpuna nuHeHoro oneparopa. CoOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE
BEKTOPBI JINHEHHOTO OIepaTopa.

Cymma BekTopoB. [Ipoussenenne BekTopa Ha ynciio. KoumMHeapHOCTh M KOMINIAHAPHOCTh BEKTOPOB.
CxkanspHoe, BEKTOPHOE ¥ CMEIIAHHOE MPOU3BEICHHE BEKTOPOB. CBOMCTBA, TEOMETPUUYECKHI CMBICIT U
BBIpXXKEHHE B KOOPMHATAX.

VYpaBHeHHE NPSIMOM Ha IUNIOCKOCTH. B3anMHOE pacnosioxKeHUe IBYX IMPSIMBIX, YTOJI MEKIAY NMPSAMBIMH,
paccTostHue OT TOYKHU 1O MPSIMOM.



12.

13.
14.

15.
16.
17.

18.
19.
20.
21.

22,

23.

24,
25.
26.

217.

28.

29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.

46.
47.

48.

VYpaBHEHHE IIIIOCKOCTH. B3anMHOE pacnoyioxKeHUE ABYX IIIOCKOCTEH. YTOJI MEXAY IIIOCKOCTSIMU.
PaccTosiHME OT TOUKH 10 MIIOCKOCTH.

Kpussie Broporo nopsinka (Dmmunc. ['unep6ona. [Tapadona)

IIpenen yncnoBOM MOCIENOBATEIBLHOCTH. TeopemMa 0 €IMHCTBEHHOCTH IIPEeIIa YUCIOBOU
nociuenoBarenbHOCTH. Kinaccudukanys u cBolicTBa 0ECKOHEYHO MajIbIX YMCIOBBIX
rnocaenoBareNbHoCTeN. Kprurepuii CylecTBOBaHHE MPEAEIIA YACIOBOU IMOCIEI0BATEIIBHOCTH Ha S3bIKE
0ECKOHEYHO MaJIbIX.

[Ipenen ¢pynkunu. CoiicTBa npenenos. [lepBrlii 3aMeyaTenbHbIN peae.

HenpepsiBabie hynkiuu. CBolicTBa PyHKIUI HEMTPEPHIBHBIX HAa OTPE3KE.

Huddepenuupyemocts Gpynkuii. Onpenenenne npousBonHoi. Kpurepuit nuddepenmpyemoctu
¢bynkumii. Teopema o HenpepbIBHOCTH qudGepeHIupyeMoit GyHKIIUHN.

Teopemsl 0 cBoiicTBax MU hepeHIPyEeMbIX GYHKINH.

Wurerpan Pumana. aTerpai ¢ nepeMeHHbIM BEPXHUM IIPENETIOM U €TI0 CBOKCTBA.

®opmyna Herorona-JIeiiOHunA.

JuddeperunpyemMocTs GyHKIUI HECKOJIBKUX NTEPEMEHHBbIX. YaCTHbIE TPOU3BOIHBIE U IPOU3BOHbIE
10 HAPaBJICHUIO. | paJeHT (GyHKINU HECKOIBKHUX MIEPEMEHHBIX U €r0 CBOMCTBA.

YucroBsle psiJibl, CBOMCTBA U IPU3HAKU UX CXOAUMOCTH. Teopema 00 aOCOIIOTHO CXOAALIEMCs
YHCIIOBOM pSE.

Crenennsle psabl. CBoiicTBa cTeneHHbIX psAaoB. Pan Teinopa u MaknopeHa. Paznoxenus B psan
MakiopeHa HEKOTOPBIX AJIEMEHTAPHBIX (DYHKITHIA. .

Tunsl tuddepeHanbHbIX ypaBHEHUH IEPBOro MOPsAKA U METO/bI UX PEILICHHS.

Oco0ble ToukH U 0coObIe perieHus auddepeHnnanIbHOro ypaBHEHHS IEPBOTO MOPSIKA.

JIuneitnsle nu¢depeHnanbHble YpaBHEHUS N — ro HOPsiIKa € MOCTOSHHBIMU KO3 (QUIIEHTaMHU.
OO6mmit Buj pemenus. HeonHopoiHOe ypaBHEHHE CO CIIEUATBLHON MPABOM YaCThIO.

Meton BapHaluy IPOU3BOJIbHBIX MOCTOSIHHBIX Ul HAXOXKICHUS PEIICHUS HEOITHOPOJIHOIO JINHEHHOTO
Qg QepeHIaTbHOTO YpaBHEHUS N — TO TOPSIKA.

Teopema cyiecTBOBaHUS M €JMHCTBEHHOCTH peleHus 3a1aun Komu a7t 0ObIKHOBEHHBIX

Qg QepeHIraIbHbIX yPaBHEHUH.

[Tpumenenue nuddepeHnnanbHbIX YpaBHEHUH K HCCIIEI0BAaHUIO KOJI€OATENbHBIX MPOLIECCOB.
Krnaccugukanys ypaBHeHUH B YaCTHBIX IPOU3BOAHBIX BTOPOTO MOPSAIKA U PUBEJIEHUE UX K
KaHOHUYECKOMY BHU]LY.

3amaua Ko ais ypaBuenust konebdanus. @opmyna J[amambepa.

Anroput™sl Metoa Oypre JUIs ypaBHEHHsI KOIeOaHUs CTPYHBI.

Pemenue 3anaun Ko s ypaBHEHHUS TETIIONPOBOIHOCTH.

AnroputMsl Merona Oypbe A ypaBHEHUS TEIUIONPOBOIHOCTH.

Meton ¢pyukuuii I'puna muig 3anaun Jupuxie(TpexMepHbli cirydait).

bynessl pynkiuu. [peacraBienne OyneBblx GyHKIuM Gopmynoii, Haxoxasmelcs B CAH® (CKH®).
I'pader. [Touck mapuipyra B rpade. Anroput™ Tappu. [louck myreit ¢ MUHUMAaJIbHBIM YHCIIOM JIYT.
MuHMManbHbIE TyTH B HArPY>KEHHBIX Ipadax CBOMCTBa MUHUMAJIBHBIX ITyTeH. AJITOpUTM
HaXO0XJEHUS MUHUMAJIbHOTO ITyTH B HArPY>KEHHBIX oprpadax.

Cxema He3aBucuMBbIX ucnbiTanuil. @opmyna bepuymnu. Teopema Ilyaccona.

Crnyuaitnas BennumnHa (onpenenenue). OyHKIUS pacpeieleHns BETHYUHbBI U €€ CBOICTBaA.
YucnoBble XapaKTEPUCTUKH CITy4ailHOW BEJTMYHHBI.

OO61ue npaBuiia BEIYUCIUTEIBHON paboThl. OCHOBHBIE HCTOYHUKHU MTOTPEIIHOCTEH.

[TpubnuxeHHoe peleHre HeTMHEHHBIX YpaBHEHUH ¢ OJTHUM HEU3BECTHBIM: METO]I IOJIOBUHHOTO
JIeJIeHNUs, METOJ] KacaTelbHBbIX.

IlocTanoBKka 3aaun TMHENHON MHTEPNIONALNN. KOpPEKTHOCTD 3a/1a4M IMHEHHON MHTEPIIOJIALINN.
Nutepnionsiiimonnsiii MHOTOWICH Jlarpamka. Matepnonsmuonnast popmyna HeroToHa.
KBanpatypusie popmyiibl uaTeprionsironHoro Tuna. ®opmyssl Hetotona — Koreca st 2-x u 3-x
y3710B. CocTaBHbIE KBaipaTypHble (HOPMYIIBI.

Pemienne oObIKHOBEHHBIX UG depeHInanbHbIX ypaBHeHHH. Meton Jitnepa. Meron Pynre — Kyrra.
WNupopmaruka kak Hayka U Kak BHUJI IPAKTHUECKOH eATeIbHOCTH. MecTo MUHPOPMATUKHU B CHCTEME
Hayk. HenpepbiBHas u nuckperHas nHpopmarus. EAMHUIBI H3MEpeHus KOJIHMYecTBa HH(POPMAIIHH.
Cucremsl cuncienus. XpaHeHue, rnepeaada u 0opadorka napopmaruu. O6mme cBeaeHus 00
AITOPUTME U €0 CBOMCTBAX.



49. O6mmue ceenenust 00 9BM: anmapartHble cpeacTBa, HOCUTENU UH(OpMaIy, iepudepuitHbe
ycrpoiictBa. OcHOBHbIE XapakTepucTuku MII: TakToBas yacToTa, pa3psaIHOCTb, APXUTEKTYpa.

50. Cucremsl cuncienns. Oomue cBenenus o namstu [1K: T13Y, O3V, agpecHoe nmpocTpaHCcTBO.

51. ®opmanu3zanys aaropuTMa, aropuTMUIeckre s3piku. Kinaccupukaius si3IKoB IPOrpaMMUPOBAHHMS:
MalIMHHO-OPUEHTUPOBAHHBIC M MAITUHHO-HE3aBUCUMBIE, KOMITUJISITOPBI U HHTEPIIPETATOPHI,
YHHUBEPCAJIbHBIE U CIIELUATU3UPOBAHHBIE

52. OcHoBHBIE MIOHATHS. VIcomHUTEh, YHUBEPCATBHBIN UCITONHUTENb. CHCTeMa MPeTUCaHui TS
ucnosiaures. [Ipumepsl ucnonnurenei. [locnenoBarenbHblil BEI30B PEANUCAHUN.

53. Ynpagpistoniyie KOHCTPYKIMU: CeI0BaHUE, LIUKII, BETBIEHUE, BEIOOp. CrcTema naHHbIX. BBOA-BBIBO/.
[Tonsitue 06 anroput™me.

54. OcHOBHBIE CHHTaKCHYECKHE MpaBwiia s3bika. Asndasut. Jlekcembl. Mcnomaurens B [Tackaib-
nporpamMMe. Cucrema npeanvcanuii i ucnoanutens B [lackanb-nporpamme BCTPOEHHbBIE
(cTanmapTHBIC) MPOIEAYPHI U (DYHKITHH.

55. Obmas cTpykTypa nporpammbl. OmiepaTops s3bIKa (YIIPABISIONINE KOHCTPYKIIHH).

56. IIpoctble u cTpyKTypHupoBaHHbIE TUIBL. KOHCTaHTHI U epeMeHHble. CTaTuyecKue U JUHAMHUYECKHe
naHHble. TUIbl, onpenenseMble IPOrpaMMHUCTOM (KOHCTPYKTOP TUIIOB). MHOKECTBO Ollepanui
onpenenéHubix B TII.

57. Beipaxxenust. Tun Beipaxkenus. [lonsitue o npouenype u pynkuuu B TII. CtannapTHble Iponeaypbl
BBOJIa-BBIBOJIA U CTaHAApTHBIC (ailiibl YTEHUS-3aMNUCH

58. MexaHu3MsblI CTPYKTYpHOTO nporpammupoBanus. [lognporpamwmsl. [Toanporpammel B [lackare.
Cosznanue npouenyp U QyHKIHI (OCHOBHBIE ITPaBUIIA).

59. Moaynu, Kak MEXaHU3M CTPYKTYPHOTO IPOTPaMMHPOBAHUS.

60. O6mee monstue o b/ u CYB/I.

61. Moznemu nannbeix. Mepapxudeckas Mmoaesb. CeTeBast MOJIeNTb. PersiirionHast MOJenb.

62. Ilogxons! k mpoektupoBanuto b/I. [lonxon k mpoekTUpoBaHU0 METOAO0M « CyIIHOCTB - CBSI3bY.

63. S3p1x SQL. Oneparop SELECT. OGmwmii Bz, [Ipumepsr.

64. OCHOBHBIE MOHATHUS A3BIKOB MPOTPAMMHUPOBAHUS: CUHTAKCUC, CEMAaHTHKA, IIparMaTHKa.

65. ®opmanbHBIE CIIOCOOBI OMTUCAHUS S3BIKOB MporpammupoBanus: BH®, cuHTakcnveckue uarpaMmel.

66. Tunbsl JaHHBIX: OCHOBHBIE MOHATHSI, 6a30BbIe (IIPOCTHIE) TUIIBI, CTPYKTYpPHBIE (COCTaBHBIE) THIIBI.
CriocoOsl ynpaBiaeHHs TaHHBIMU: 00J1IaCTh BUAMMOCTH U BpeMsl )KM3HU JIaHHBIX, CTATUYECKUE U
JUHAMHYECKHE JaHHbIE, yPOBHHU A0CTyna. COBMECTUMOCTD TUIIOB JIJAHHBIX: CTPYKTYpHasi, IMEHHasI.

67. CriocoOBI TPAHCIISINK: HHTEPIPETATOP, KOMIUIATOP. OCHOBHBIC ATAIbl TPAHCIISAINH: JIGKCHYSCKUT
aHaJIN3, CHHTAKCUYECKUI aHaIN3, IEPEeBOJ B MPOMEXYTOUHYIO (POpMY, ONITUMH3ALMS, TeHEepaIus
MalIMHHOIO KOJa.

68. MeToa010r11 NpOrpaMMHUPOBAHUS: CTPYKTYPHOE UMIIEPAaTUBHOE POTrpaMMUpPOBaHHE, 00bEKTHO-
OpPUEHTUPOBAHHOE IPOrPaMMHUPOBAaHKE, PYHKIIMOHATBHOE IPOrPaMMUPOBAHNUE, JIOTHYECKOE
IIPOrpaMMHUPOBAHHUE.

2.1.3. Ilepeuenv npakmuueckux 3a0anuil, 8bIHOCUMBIX HA 6MOPOIL IMAN 20CYOAPCMEEHHO20
IK3ameHa

2
X® -1
1. HccnenoBaTh (PyHKIHIO M TOCTPOUTH rpaduk Y = — -
X“+1
3 » (x—2)
2. Haiitu uHTEpBA CXOAUMOCTH CTEIICHHOTO psiia . —
n=0 N2

3. Haiitn 00beM Tesa, OrpaHMYEHHOTO TIOBEPXHOCTAMU Z =D, Z = X2 + y2.

= cos(na)
4. HccnenoBaTh CXOAUMOCTb YUCIIOBOTO paga >, ———=, & € R.

n=1

5. Haiitu momaas GUrypsl, orpaHudeHHoM muauavu Y = —, Y =X, X =4,
X



10.

11.

12.
13.

14.
15.

16.

17.
18.

19.

20.

21.

22,

23.

24,

25.

26

. (1-cos(2x))sin x
Brraucnuts npeaen lim > . .
x>0 x*sin(3x)

2
Bbruucauts | X2 Inxdx.
1

Haiitu o0wmee pemenue auQQepeHnanb-HOro ypaBHEHUs (X - 2y)y' =3Xx—-2Y.

Oynkumwo Y = X2 + COS(Z X) Pa3JIOKUTh B CTEIIEHHOM Al 11O CTEIIECHM X.

!
Haiitu o61mee pemenue muddepenuansHoro ypapaenus Y — 3L =X.
X

Haiitu obmiee pemenne nudepeHnaabHoro ypaBHeHus Y V_ y=0.

Haiitu obwee pemenye auQdepeHnratbHOro ypaBHEH s (ZX + Y+ 1)dX + (X — y2 )dy =0.

B rpynme 12 crynenToB, cpean KoTopbix 8 oTnimuHUKOB. [lo criucky otoOpansl 9 cTynentoB. Haiitu
BEPOATHOCTH TOTO, UTO CPEAU OTOOPAHHBIX CTYJEHTOB MATH OTIUYHUKOB.

Haiitn pemenue 3anauu Komu Y’ + Xy = 2X ¢ HaYalbHBIM YCIOBHEM y(O) =1.

Crynent 31aer 20 u3 25 Bonpocos nporpaMMbl. KakoBa BEpOATHOCTb TOTO, YTO CTYJEHT OTBETUT Ha 3
IIpeUI0KEHHbIE B OMIeTe BOIpOca.

YerpoiictBo coctout u3 1000 snemeHTOB, paboTaroUIMX HE3aBUCUMO ApPYr OT Apyra. BeposTHOCTbH
oTKa3a J00oro sjeMeHta B TedeHue Bpemenu | pasHa 0,002. CoCTaBUTH 3aKOH pacrpeeIeHus
Cily4aiiHOM BeIMuMHBl X - UKMCJa OTKA3aBLIMX 3JIEMEHTOB.

Jlaubl iBe cMekHBbIC BepinHbI nmapasienorpamma ABCD: A= (-4,-7) u

B = (2,6) u Touka mnepeceueHus ero auaroHaied M = (3,1). Halitu nBe apyrue BepILIMHBI
napaenorpamma. Cucrema KoopauHat appuHHAS.

Jlan tpeyronbauk ¢ BepmmHamu A= (4, 1), B = (7, 5), C = (-4, 7). BblUucIuTh JIHMHY OMCCEKTPHUCHI
AD yraa BAC. Cucrema KOOPAMHAT IPSIMOYIOMbHASL.

OmnpenenuTh BHYTPEHHUE YTIIbI TpeyroibHuKa ¢ Bepumuamu A = (1, 2, 3), B= (3, 0, 4),

C=(2,1,3).

BbruucnuTh miomane TpeyroiabHUKA, BEPUIMHBI KOTOPOTO HAXOAATCS B TOUKAX

A=(-1,0,-1),B=(0, 2,-3), C=(4, 4, 1).

Beranciuts 06bem mapatenenunena ABCDA'B'C'D’, 3uas ero Bepumny 4 = (1, 2, 3) u KOHIIBI
BBIXOSIIHX U3 Hero pedep B = (9,6,4), D = (3,0,4), A’ = (5,2,6).

CocTaBuTh MapaMeTpUyecKre ypaBHEHMs MpPSIMOH, mpoxoasueil yepe3 Touky (3,-2) u napasienbHOM
BEKTOpY {-2,3}; HanucaTh ob1ee ypaBHEHHE 3TOM npsimoit. Cucrema koopAuHAT adpuHHas.

UYepes Touky M = (4,-3) mpoBecTH NPSMYIO TaK, YTOOBI TIJIOMIAL TPEYTOJIbHIKA, 00pa30BaHHOTO ATOM
MPsIMON U OCSIMU KOOpJUHAT, Obl1a paBHa 3. CucreMa KOOPAMHAT MPSIMOYTOJIbHAS.

Haiiti BHyTpeHHHUE YTIIBI TPEYTOJIbHUKA, CTOPOHBI KOTOPOTO 3a/IaHbl YPABHEHUSIMHU
3x-y+6=0,x-y+4=0,x+2y=0.

. Haiitu pacctosiHue Mex 1y napamiesbHbIMUA IpsMbeiMu 12 X— 16y - 48 =0, 3x —4y + 43 = 0.

2.1.4 Yue6HO-Memoduueckoe o6ecneyeHue

a) Ocnognas ntumepamypa

ITumenos, B. I'. Uncnennsie Metoan! B 2 4. Y. 1 : yuebHoe nmocobue ais By3oB / B. I'. [TumenoB. — Mockaa :
NznarensctBo HOpaiit, 2019 ; Exatepunoypr : U3a-so Ypain. ya-ta ; EkatepunOypr : U3a-so Ypaiu. yH-Ta. —

111 c.

— (YuuBepcuretsl Poccun). — ISBN 978-5-534-10886-6 (M3natensctBo FOpaiit). — ISBN 978-5-

7996-1032-6 (U3n-Bo Ypai. ya-ta). — ISBN 978-5-7996-1015-9 (U3n-Bo Ypai. yn-ta). — Tekcr :
anektpouHbii // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/432203



https://biblio-online.ru/bcode/432203

ITumenos, B. I'. Uncnennsie Metoanl B 2 4. Y. 2 : yuebHoe nmocodue ais By3oB / B. I'. [lumenos, A. b.
JloxxaukoB. — Mocksa : U3narensctBo KOpaiit, 2019 ; ExatepunOypr : U3n-Bo Ypan. ya-ta ; EkatepunOypr
: U3n-Bo Ypan. yu-ta. — 107 c. — (YHusepcuretsl Poccun). — ISBN 978-5-534-10891-0 (M3naTenscTBO
HOpaiit). — ISBN 978-5-7996-1342-6 (M3a-Bo Ypan. ya-ta). — ISBN 978-5-7996-1015-9 (U3n-Bo Ypai. yH-
ta). — Teker : anexTponnsiii / DBC IOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/432207

Kapmawos, 5. M. Teopust TermyioMmacconepeHoca: peiieHue 3a1a4 Jjisi MHOTOCIOMHBIX KOHCTPYKIIHMH :
yaeOHoe rocobue it 6akanaBpuara, crienuaiuTera u Mmaructparypsl / 3. M. Kapramos, B. A. Kynaunos, B.
B. KanamnukoB. — 2-e u3f., nepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. — 435 c. —
(bakanapp. Cnermanuct. Maructp). — ISBN 978-5-534-06882-5. — Tekct : anektponnsiii // 3bC KOpaiit
[caiiT]. — URL.: https://biblio-online.ru/bcode/441869

0) lonotHUTEILHAS JIATEpaTypa:

Hamunrep, B. A. Madopmarnka n MmaTemaTrka. PerieHre ypaBHEHUN U ONITUMU3AIUS B
Mathcad u Maple : yueOnuk u npaktukym aias By3oB / B. A. Jlanmunrep, C. JI. CHMOHKXEHKOB. —
2-e¢ u3a., uctp. U gom. — MockBa : UznmarensctBo HOpaiit, 2020. — 155 c. — (Bericmiee
obpazoBanue). — ISBN 978-5-534-11235-1. — Tekcr : anekrponnsiii // DBC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/452058.

EmenbsnoB, B. H. UncnenHbie METOIbI: BBEJICHUE B TEOPUIO PA3HOCTHBIX CXeM : yuyeOHoe
noco6ue ans By3oB / B. H. EmMenbsinoB. — 2-¢ u3f., ucnp. u gomn. — Mocksa : M3aaTenscTBo
HOpaiit, 2020. — 188 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-06617-3. — TekcrT :
anektpounbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/453264

B) MeToauveckne yKasaHus:
1. Koctpukun A.W. Beenenue B anredpy. U.1 OcnoBsl anredpsr. — M.: ®U3MATIIUT, 2007. —
271c¢. (30 7K3.)

2. ®amnees J1.K., Comunckuit U.C. 3amaun mo Beicmel anredpe. — CI16.: Jlans, 2004. —
288c. (28 7k3.)

3. Mieue B.A., Tlo3msik O.I". Ananutndeckas reoMmeTpusi. — M.:

OU3MATIINT, 2006. — 224c. (30 3K3.)

4. Kypour A.T'. Kypc Boicuieit anredpst. CI16.: JTanb, 2005. — 43 1c¢. (80 3k3.)

5. Cmomnun 0. H. Anre6pa u teopust uncen. — M.: ®aunra, 2006. —463c. (60 3k3.)

6. Aranacsu JI.C., baspuie B.T. 'eometpus. B 2 4. Y.1. — M.: [JTutep], 2008. — 336¢. (25
9K3.)

7. Aranacsu JI.C., baspuie B.T. 'eometpus. B 2 4. Y.1. — M.: [JTutep], 2008. — 336¢. (25
9K3.)

8. bepmant A. ®@. KpaTkuii Kypc MareMaTHYecKOro aHamu3a . YueOHHK i By30B /
ApamanoBny U. T'. - CII6. : Jlanwe, 2005. - 736 c. - (YueOHukHM Ui By30B. CrenmaibHas
nurepatypa) (100 5k3.)

9. Mapon U. A. JluddepeHnmanbHoe ¥ HHTETPaIbHOE WCYHCICHHUE B MPUMEpax H
3anavyax. OyHKIIUU OJJHOU IEpeMeHHOM : yueb. mocodwue /s By30B - CII6. [u ap.] : Jlans, 2008. -
399 c. - (Knmaccuueckas yueOHas aurepaTypa rmo matematuke) - Pex. Mun. 06p. P® (30 7k3.)

10. bepman I'.H. COopHUK 33724 10 Kypcy MaTeMaTHYECKOro aHaiu3a: Yd. mocodue. —
22-¢ w3 ., nepepad.- CI16., U3a-Bo «IIpodeccus», 2005.-432 c., ui. (100 3k3.)

11. bepman I'. H. COopHuk 3amauy mo Kypcy MaTeMaTH4ecKoro aHainusza. Pemenue
TUTIMYHBIX ¥ TPYIHBIX 3a7ad4 : yae0. mocodue st By3oB - CII6. [u ap.] : Jlans, 2005. - 604 c. -
(YueOnuku juist By30B. CrieninanbHast tuteparypa) (17 ox3.)

12. baxsanos H.C., XKunkxos H.II., Ko6enbkoB I'.M. UncneHnnbie MeTOabl. — 4- U3, —
BUHOM. Jlabopatopwus 3nanuii, 2006.-636 c.: ui. (5 9k3.)
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3. IlopsiaoK MOATOTOBKM W 3AaIMUTHI BBINYCKHONW KBAJU(PUKAIMOHHOH
padoThI

BrimonHeHne W 3ammTa BBITYCKHOM KBalU(PUKAIIMOHHON pabOTHl SBISETCS OJHOW H3 (Gopm
roCy1apCTBEHHOW UTOTOBOM aTTECTALIUU.

[Ipu BBITOJIHEHUHN BBIMTYCKHOW KBaTH(PHUKAIMOHHONH pPabOTHI, O0ydarommuecs TOJKHBI MOKa3aTh
CBOM 3HAHUs, YMEHHUS MU HABBIKK CaMOCTOATEJIBHO pellaTh Ha COBPEMEHHOM YPOBHE 3a/laud CBOEU
npo(hecCHOHATBHON JesATeNbHOCTH, NPO(PECCHOHATBHO H3JaraTh CHEIHATbHYI0 HH()OpPMAIHIO, HAy4YHO
apryMEHTUPOBATh U 3alIUIIATh CBOIO TOUKY 3PEHHUS.

OOyuaromuii, BBIMTOJHSIOMINN BBIMTYCKHYI0 KBAIM(DHUKAIMOHHYIO pabOTy [OJDKEH I0Ka3aTh CBOIO

CIOCOOHOCTH ¥ YMEHHUE:
— OmpenensaTh U GOpPMYITHUPOBATH MPOOIEMY UCCIICIOBAHUS C YIETOM €€ aKTYaIbHOCTH;
— CTaBHTH LM UCCIICIOBAHUS U ONIPENIEIATh 3a/1a49K, HEOOXOIMMBIC JUIS UX JTIOCTHIKCHHUS,

— AHAJIM3UPOBATH U 0606H_IaTB TeOpeTI/I‘IeCKHﬁ n 3MHHpH‘-ICCKHI>i MaTcpuall 1o TCMC UCCIICAOBAHUSA, BBIABIIATH
IIPOTHUBOPECUUA, ACTIATh BBIBObI;

— IPUMCHATDb TCOPCTUYCCKHUEC 3HAHUWA ITPHU PCIICHUH IIPAKTUYCCKUX 3a1a4;

— JC€JaTb 3aKJIIYCHHUC II0 TEMC HCCIICIOBAaHUA, 0003HaYaTh ICPCIICKTUBLI z[anLHeﬁmero N3YUCHUA
HCCIICAYEMOI'0 BOIIPOCA,

- O(l)OpMJ'IHTB pa60Ty B COOTBCTCTBUHU C YCTAHOBJICHHBIMU Tpe6OBaHI/IHMI/I;

3.1 IHoaroroBurenbHbII Tan BBIIIOJTHEHU S BbINIYCKHOM
KBAJIM(PUKALMOHHON PadoThI

3.1.1 Bv160p meMbl 8bINYCKHOU K8AIUPBUKAYUOHHOU pa6ombi

OOyyaromuiicss camMOCTOATENBbHO BbIOMpaeT TeMy U3 pekomeHayemoro mnepeuns Tem BKP,
NPEJCTaBICHHOTO B mpuiokeHun 1. OOyuarommiics (HECKOJbKO oOyuaromuxcs, BbimojHstomux BKP
COBMECTHO), 10 MHUCHbMEHHOMY 3asBJICHUI0, WMEET TPaBO TPEIOKHUTh CBOIO TEMY JUISI BBITYCKHOMN
KBAJM(HUKAIIMOHHON pPabOThl, B ciiyyae €€ OOOCHOBAHHOCTH M II€JIeCOOOPa3sHOCTH ee pa3pabOTKH JUIs
MPAaKTUYECKOTO MPUMEHEHHS B COOTBETCTBYIOIIEH 00JacTh Mpo(eCCHOHATBHON JesTeIbHOCTH WM Ha
KOHKPETHOM 00BeKTe mpodeccuoHanbHON aedrenbHocTH. YTBepxkiaeHue teM BKP u Ha3zHaueHue
PYKOBOJIUTENST YTBEPIKAACTCS MIPUKA30M 110 YHHBEPCHTETY.

3.1.2 dyHKyuu pykogodumess 8bINYCKHOI Keaau@uKkayuoHHOU pa6ombl

JUis  TOJATOTOBKM  BBINIYCKHOM  KBaJM(UKAIMOHHOW palboThl oOydaroliemMycsi Ha3Hauyaercs
PYKOBOIUTENb U, IPH HEOOXOAUMOCTH, KOHCYJIbTaHTHI.

PykoBonurens BKP nmomoraer oby4atomemycst cpopmMyarpoBaTh 0OBEKT, MPEAMET HUCCIIEI0BaHUS,
BBISIBUTH €T0 aKTYyaJlbHOCTh, HAYYHYIO HOBHM3HY, pa3paboTaTh IUIaH HMCCIENOBaHUSA; B Ipolecce padoThl
IIPOBOJIUT CHCTEMATHYECKUE KOHCYJIbTALlUH.

[TogrotoBka BKP oOywaromuMcs ©u OTYET Tepel PYKOBOAMUTEIEM PEATH3YeTCsl COTJIAcHO
KaneHaapHomy rpaduky pabotel. Kanenmapsiii rpadguk paboThl 00y4arOLIErocsi COCTABISETCS Ha BECh
Nnepruoa BBINIOJIHCHUA BKP ¢ YKazaHuEM OYCPCAHOCTHU BBIIIOJIHCHUA OTACIBHBIX OJOTallOB M CPOKOB
OTYETHOCTH TI0 BHITIOJTHEHHIO pa0OTHI Iepe/l PYKOBOAUTEIEM.

3.2 TpeOoBaHus K BBINIYCKHOM KBAJTH(PUKALMOHHOMN padoTe

[Ipy mMOArOTOBKE BBITYCKHOM KBAJU(PHUKAIMOHHON pPabOThl OO0YyYaroluiicss pyKOBOACTBYETCS
JIOKaJIbHBIM HOPMAaTHUBHBIM akToM yHHBepcutera CMK-O-CMI'TY-39-19.



3.3 IlopsiaoK 3a1UTHI BHINNYCKHON KBAaJIU(PUKAIMOHHON PadoThI

3akoHUYEHHAas BBITYyCKHas KBaM(UKAIMOHHAs paboTa TOJKHA MPOUTH MPOLeaypY HOPMOKOHTPOIIS,
BKJIIOYAsi NMPOBEPKY Ha 00bEM 3aMMCTBOBAHHi, a 3aTeM IpeJCTaBlieHa PYKOBOAUTENO Ui O(POPMIICHHS
MACbMEHHOTO OT3bIBA.

Bremycknas kBanudukalnMoHHas paboTa, MOJANUCAaHHAS 3aBeqylOIIUM Kadeapoil, umeromas
PELIEH3UI0 ¥ OT3BIB PYKOBOJAUTENS PabOThI, JOMYCKAEeTCs K 3allUTe M MEepeAaeTcss B TOCYAAPCTBEHHYIO
HK3aMEHALIMOHHYI0O KOMHUCCHIO HE IO3[HEee, YeM 3a 2 KaJleHIApHBIX JIHS 10 AAaThl 3alllUThl, Takxke padbora
pasMenaercs B 3JIEKTPOHHO-OMOINOTEYHOH cCHCTeME YHUBEPCUTETA.

OObsiBICHHE O 3allUTE BBIIYCKHBIX Pa0OT BbIBEHIMBAETCS Ha Kadeape 3a HECKOJIbKO THEH 10
3aIIUTBHI.

3amuTa BBITYCKHOW KBaNU(UKAIMOHHOW pabOThl MPOBOAUTCS Ha 3aceJaHUU TOCYAapCTBEHHOM
9K3aMECHAIIMOHHOW KOMWCCHUU M SIBJICTCS ITyOJMYHOW. 3alWTa OJHOW BBITYCKHOU pabOThl He 00/1cHa
npeevtuiame 30 munym.

Hns coobmenus oOydvaroremycsi npenocrtapisercs He 6onee 10 munym. CooOmenue 1o
conepxanuto BKP compoBokmaeTcss HEOOXOAUMBIME TpaQUUecKUMU MaTepuaiaMH W/WJIH TpE3eHTaIueH
¢ pasnmatounbiM Marepuanom s wieHoB ['DK. B I'OK moryr ObITh mpeicTaBieHBbl Takke IpYyrue
MAaTEpUaJIbl, XapaKTEPU3YIOIINE HAYYHYI0 M IMPAKTHYECKYI0 LIEHHOCTHh BbINOJHEHHOW BKP — medartHbie
CTaTbU C Yy4yacTHeM BbIIyCKHMKAa 10 TeMe BKP, nokyMeHTHI, yKa3blBaroUMe Ha MPAKTUYECKOE
npumeHenue BKP, makersl, 00pa3iibl MaTepuanoB, U31EIUN U T.11.

B cBoeMm BeIcTyIUIEHHH 00y4arOLUICS JOKEH OTPa3UTh:
— coziepKaHue MPOOJIEMBI M AKTYaJIbHOCTh MCCIIEIOBAHUS;
— 1eNb U 337a41 UCCIICOBaHU;
— 00BEKT U MPEMET UCCIICI0BAHMUS;
— METOJIUKY CBOETr'0 MCCIIEIOBAHNUS;
— IOJIyYCHHBIEC TEOPETUYECKUE U MPAKTUYECKUE PE3YJIBTATHI UCCIIEIOBAHHUS;
— BBIBOJIBI U 3aKJIFOYEHUE.

B BBICTYIIJICHUU OOJIKHBI OBITH YETKO 0003HAUYCHBI PE3YIbTATHI, MMOJYUCHHBIC B XOAC UCCIICIOBAHUAA,
OTMCYCHA TCOPCTUYCCKAA U MTPAKTUUCCKAsA HCHHOCTD ITOJTYUCHHBIX PE3YJIbTATOB.

[To okOHYAaHWM BBICTYIUICHHS BBIMYCKHHMKY 3aJalOTCS BOMPOCHI MO TeMe ero paboTsl. Bompocs
MOTYT 3a/1aBaTh BCE MPUCYTCTBYIOIIKE. Bce BOmpoch MPOTOKOIUPYIOTCS.

3areM CJI0BO IPEIOCTaBISETCS HAYYHOMY PYKOBOJUTENIO, KOTOPHIM JaeT XapaKTepUCTHKY padoTel. Ilpu
OTCYTCTBMM PYKOBOIMTEIS OT3bIB 3aUNTHIBAECTCA ONHUM U3 wieHoB [ OK.

ITIocne aToro BBICTYNACT PCUCH3CHT UJIN PCUCH3US 3aUUTBIBACTCA OAHUM U3 YJICHOB I'OK.

3aciymaB opUIMATIBHYIO PELIEH3UI0 CBOEH padOoThl, CTYJIEHT JIOJDKEH OTBETUTh HA BOMPOCHI M 3aMEYaHMS
peneHsenTa. 3atem npencenarens ['OK mpocuT NpHUCYyTCTBYIOIMX BBICTYNHTH 0 CYHIECTBY BBITYCKHOM
KBAJTM(UKAIIMOHHON Pa0OThL. BBICTYIUIEHHS YJICHOB KOMHCCHM M TPUCYTCTBYIOHNIMX Ha 3ammre (10 2-3
MHUH. Ha OJJHOTO BBICTYIAIOIIET0) B MOPSAJKE CBOOOJHON JUCKYCCHM M OOMEHa MHEHUSMH HE SIBISIOTCS
00s13aTeIbHBIM 3JIEMEHTOM MPOLEAYPHI, IOATOMY, B CIIy4ae OTCYTCTBHS JKEIAIOIINUX BBICTYNUTh, OH MOXET
OBITh OIYIIIEH.

ITocne muckyccum mo Teme paboThl CTYASHT BBICTYMAET C 3aKIIOYMTEIBHBIM CJIOBOM. DTHKA 3alUTHI
IPENHUCHIBAET IIPU 3TOM BBIPA3UTh OJAroapHOCTh PYKOBOJIUTEIIO U PELIEH3EHTY 3a MIPOJAEIaHHYI0 padoTy,
a Taxoke wieHaMm ['OK 1 BceM NpuCyTCTBYIOIIMM 3a BHUMAHHUE.

3.4 Kpurepuu OlleHKHM BBINNYCKHON KBAJIN(PUKAIMOHHON padoThI

PesynbraTel 3amutel BKP  ompenenstorcss OUEHKaMH: «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO,
«HEYIOBJIECTBOPUTEILHONU OOBSBISIOTCS 8 OCHb 3AU{UM b,

Pemenne 00 oreHke mpuHUMaETCs Ha 3aKpbhITOM 3acenanuu ['OK mo okoHYaHUM MPOLEAYPHI 3alIUTHI BCEX
pabot, HaMmeueHHbIX Ha naHHoe 3acemanue. Jlmst omenku BKP rocymapcTBeHHas sk3aMeHaIIMOHHAS
KOMHCCHUS PYKOBOJICTBYETCS CIECAYIOIIUMU KPUTEPUIMH:



— aKTyaJbHOCTh TEMBI;
— HAYYHO-TIPAKTHYECKOE 3HAUEHUEM TEMBbI;
— Ka4eCTBO BBINOJIHEHUS pabOThl, BKIIOYAs IEMOHCTPAIIMOHHBIE U MTPE3EHTAIIMOHHBIE MAaTePUaJIbL;
— COJIepXKATENbHOCTh JTOKJIaJla 1 OTBETOB HA BOIIPOCHI;
— YMEHUE NPEeJCTaBIATh paboTy Ha 3alIUTe, YPOBEHb PEYEBOU KYJIbTYPHI.

OneHKa«oTIu4YHO» (5 0alioB) BBICTABIAETCSA 3a TIIyOOKO€ PACKPBITHE TEMbl, MOJHOE BBITOJHEHUE
MOCTABJICHHBIX 33/1a4, JIOTMYHO W3JIOKEHHOE COJEep)KaHWe, KadecTBeHHoe odopmieHne paboThl,

COOTBETCTBYIOIICC Tpe60BaHI/I${M JIOKAJIBbHBIX aKTOB, BBICOKYIO COACPKATCIIbHOCTD JOKJIaaa u
ACMOHCTPpAalMOHHOI'O MaT€pHrajia, 3a pa3BCPHYTHIC U ITIOJHBIC OTBETHI HA BOIIPOCHI YWICHOB FBK,

Onenka«xopomo»(4 0asuia)BbICTaBIAETCS 32 IOJHOE PACKPBITUE TEMBI, XOPOLIO MpopaboTaHHOE
cojepkaHue 0Oe3 3HAUUTENbHBIX MPOTUBOPEYUi, B OQGOpMICHHH pPAOOTHI HMEIOTCS HE3HAYUTEIbHbBIE
OTKJIOHEHHSI OT TpeOOBaHU, BBICOKYIO COJIEPKATEIBHOCTh JOKIJIAAa M JEMOHCTPAIIMOHHOTO MaTepuania, 3a
HeOOoJIbIIIMEe HETOYHOCTHU IPU OTBETax Ha Bompockl wieHoB ['OK.

OneHKa«ya0BJIeTBOPUTENbHO» (3 0aiia) BBICTABISAETCS 32 HEMOJHOE PACKPHITHE TEMBI, BHIBOJIOB U
NPEUIOKEHUH, HOCAIMX O0ImMiA XapakTep, B 0popMIeHUH pabOThl UMEIOTCS HE3HAUUTENIbHbIE OTKJIOHEHUS
OT TpeOOBAaHUU, OTCYTCTBHE HAIJIAHOIO MpPEJCTaBICHUs pabOThl U 3aTPyIHEHHs IPU OTBETAX Ha BOIPOCHI
yiieHoB ['OK.

OneHka «HeyI0BJEeTBOPUTEIbLHO» (2 Oamna) BBICTABISETCS 3a YACTUYHOE PACKPBITHE TEMBI,
HE0OOCHOBAHHBIC BBIBOIBI, 32 3HAYUTEILHBIC OTKIOHEHHUS OT TpeOOBaHUU B OpOPMIICHUU U TIPEICTABICHUN
paboThI, KOT/Ia 00YUYAIOIIUIICS TOMYCKAeT CYIECTBEHHBIC OMMOKHY IIPHU OTBETE HA BOMPOCH! wieHoB [ DK.

OneHka «Hey/IOBJIETBOPUTEJIbHO» (1 0Oaa) BbICTaBiIsETCS 3a HEOOOCHOBAHHBIE BBIBOJBI, 3a
3HAYUTENIbHbIE OTKJIOHEHHUs OT TpeOoBaHM B OGOPMIIEHMM U IPEJICTaBICHUU pabOThl, OTCYTCTBUE
HarJsiIHOTO MPEeICTaBIeHHs paboThl, KOTrJa 00ydJarouuiics He MOKeT OTBETUTh Ha Bonpockl wieHoB ['OK.

OueHKN «OTIMYHO», «XOpOILO», «YyAOBIETBOPUTEIBHO» O3HAYAIOT YCIEIIHOE IPOXOKICHHE
rOCYJJapCTBEHHOTO aTTECTALlMOHHOTO HCIBITAHUSA, YTO SBJISETCS OCHOBAaHMEM JJIs BBLAAYM OOydYaroleMycs
JOKYMEHTa O BBICIIEM OO0Opa30BaHMM M O KBaIM(pUKaLUMU 00paslia, yCTaHOBJIEHHOIO MMHHCTEPCTBOM
oOpazoBanus 1 Hayku Poccuiickoit denepanuu.

[Tpunoxxenue 1

IIpumepHBIii IepeYeHb TeM BBINMYCKHBIX KBAJM(PUKAIMOHHBIX PadoT

=

.AJTOPUTMBI YHMCIIEHHBIX pELIeHUH KpaeBbIX 3anay Jlupuxie, MOpoXACHHBIX AU(PepeHIInanbHbIM
ypaBHeHUeM Jlaruiaca HCIoab3ys pa3aInyHble KOHEYHO-PAa3HOCTHBIE CXEMBI.

2. .AJNTOpUTMBI YMCIIEHHBIX PELICHUH KpaeBbIX 3aj1ad Jlupuxiie, MOpOXKAECHHBIX IU(QepeHInaTbHbIM
ypaBHeHHEM UG Gy3UU UCTIOIb3YsI pa3IUYHbIE KOHEUHO-PA3HOCTHBIE CXEMBI.

3. UwmcneHHoe penieHre HeMMHEWHBIX YpaBHEHUI MeToj0M HhroTOHA.

4. YwucrneHHOE pEIICHHE HadalbHO-KPAeBBIX 3aja4, MOPOXKICHHBIX Au(depeHIInaTIbHBIM YpaBHCHHEM
napaboINYecKoro TUIIA.

5. Marematuueckoe MOZACIIMPOBAHUC ITOTOKA ACHCIKHBIX CPCIACTB OaHkomaTta IJI1 MUHUMHA3AlUU 3aTpaT
HHKacCallu METoAaMHU PETrpeCCHUBHOTO aHAJIN3Aa.

6. Mertox perynspusanuu TuxoHoBa s ypaBHeHUI dpearosbMa nepBoro poja ¢ riaajikuM SAPOM.
7. YucrneHHoe pelIeHre KpaeBbIX 3a7a4y O CTAlMOHAPHOM paclpe/ie]IeHud TeMIEpaTyphl B CTEPIKHE.

8. UmcrneHnHoe pelieHWe HadadbHO-KpaeBO 3amauu Heiimana, mopoxaeHHOW AuddepeHnnaIbHbIM
ypaBHeHueM Ilyaccona.

9. UYwucrieHHOE pelIeHre IepBOi CMEIIaHHOM 3a/1a4M JIJIs YPaBHEHUS TEILIOMPOBOTHOCTH.
10. Penrenune kpaeBbIX 3a/1a4 Ui ypaBHEeHUs Jlammaca MeToIoM KOHEUHBIX 3JIEMEHTOB.
11. Anroputmsl TOMCKa Ha Tpadax U UX MPUITIOKCHHS.



12. CpaBHI/ITeJIBHBIX dHaJIn3 METOJ0B MUHUMMN3AlIUU 6YHCBLIX MHO>XECTB.
13. CpaBHHTENBHBIN aHAIN3 METO/IOB BBIYHCIICHHSI COOCTBEHHBIX 3HAUECHHUI OTIepaToOpOB.
14. PexypcuBHbIe QYHKIIUHA B METOJaX TECTUPOBAHUSI.



