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1. OBLLUME NONOXEHUA

K BCTynUTENbHBIM UCMbITAHUAM NO NporpaMmMam MOArOTOBKM HAYYHbIX M Hay4dHO-
negarormdecknx kagpos B acnupaHType Caml TY gonyckatoTtca nvua, umetrowme obpasosaHune
He HWXe BbICLLero (cneumManutet Unu MaructTpartypa).

Mpnem ocylwecTBnsSeTcs Ha KOHKYPCHOW OCHOBE MO pesynbTaTtam BCTYNUTENbHbIX
NCNbITaHUN.

2. UENb BCTYMNMUTEJNIbHOIO UCMNbITAHUA

BcTynutenbHble UCMNbITaHWS MPU3BaHbl ONpPeaenuTb CTeneHb MOTOBHOCTU NOCTYNatoLero K
OCBOEHMIO OCHOBHOM 0GpasoBaTeNnbHOM NpPorpaMmmbl aCliMpPaHTYpbl MO Hay4YHOW CreunanbHOCTU
1.1.2. AndhdepeHumnanbHble ypaBHEHUS] N MaTemMaTnyeckas usnka.

3. POPMA NMPOBEAEHUA U KPUTEPUUN OLIEHKU
BCTYNMUTENNIbHOIOUCIbITAHUA

BcTtynutenbHoe ucnbiTaHMe NPOBOAUTCSA B COYETaHMM MUCbMEHHOM M YCTHOW (hopMm B
COOTBETCTBMM C YCTAHOBIIEHHbLIM MPUEMHON Komucecnen Caml TY pacnncaHuem.

MocTynatowemy npegnaraeTcsa OTBETUTb Ha BOMPOCbI U (UNKM) pewnTb 3ajadn B
COOTBETCTBMU C dK3aMEHAUNOHHbIMU 3a4aHns MU, KOTOPbIE OXBATbIBAKOT coAepKaHne pasaernos u
TeM nporpamMMbl BCTYNUTENbHbLIX MCMbITaHWA. [MOCTynaroWwmnin roToBUTCA K OTBETY MUCbMEHHO,
NCnonb3ysl 3K3amMeHaUWOHHbIe JIUCTbl, KOTOpble BMOCNEACTBMM XPAHATCA B €ro fNU4HOM Jene,
3aTeM OTBEeYaeT YCTHO YrieHam 3K3aMeHaLNOHHOW KOMUCCUN.

Mpn npueme Ha oOyyeHnMe nO nporpaMmam MNOAFOTOBKM HAyYHbIX W  Hay4HO-
negarormyeckMx KagpoB B acnupaHType pes3ynbTaTbl KaXAoro BCTYNUTENbHOMO WCMbITaHUS
oLeHMBaloTCs NO NATMOANNbLHOM LUKane.

MuHumanbHoe  konmdecTBO 6GannoB  ONsi  KaXAoOW  Hay4yHOM  CneumanbHOCTH,
noATBEPXKAAKoLLEE YCMNELLHOE NPOXOXKAEHNE BCTYNUTENbHOrO UCMbITaHWs, cocTaBnaeT 3 6anna.

LLilkana oueHnBaHus:

«OTNMYHO» — BbLICTABMSETCS, €CnvM NOCTynawLwWnMA NpeacTaBun pasBepHyTble, YeTkue
OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaLUNoHHOro buneta.

«XOpOLLIO» — BbICTaBnAaAeTcd, eclnun I'IOCTyI'IaI'OLLl,I/IIZ npeancraBunn OTHOCUTESIbHO
pa3BepHyTblE, HETKME OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaLUMOHHOIo ounerta;
«ynOBneTBOpVITeﬂbHO» - BbICTaBIAETCA, ecnum I'IOCTyI'IGFOLLI,VIVI npeancraBun

OTHOCUTENbHO pa3BepHyTble, YeTKME OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaLMOHHOro buneTta,
Npu 3TOM HEKOTOPbIE OTBETbI PACKPbITbI HE NOSTHOCTbIO;

«HeynoBneTBopuTENbHO» — BLICTABMSIETCS, ECMMU NPU OTBETE NOCTYMNAOLEr0 OCHOBHbIE
BOMpPOCbI GurneTa He packpbITbl.

4. NEPEYEHb PA3ENOB, TEM U CMTUCOKIIUTEPATYPbI

PA3OEN 1. ANOGPEPEHUUAIIbHLIE YPABHEHUA U
MATEMATUYECKAA ®U3UKA

1.1 Anrebpa v aHanuTU4YecKas reomeTpusi

1. OnpegenuTenu n nx CBOMCTBA.

2. MaTpuupbl 1 AEUCTBUSA HAZ HUMW, PaHr MaTpuLbl, €ro BbluMcrieHme, obpaTtHas maTtpuua.

3. PeweHue cuctem nuHenHolx ypasHeHu (CJTY): metogom Maycca, obpaTHon maTpuLbl;
dopmynbl Kpamepa, ogHopogHbie u HeogHopogHele CI1Y, Teopema KpoHekepa — Kanennu.

4. BektopHasi anrebpa: ckanspHoe, BEKTOpPHOE, CMellaHHOe, [OBOWHOE BEKTOpPHOE
npousBeaeHne 1 X CBOMCTBA.

5. KoMmnnekcHble yncna n gencteus Hag HuUMn, oopmynel dnnepa.

6. MpsiMaa Ha MNOCKOCTM WM B MPOCTPaHCTBE, nnockocTs B R® M nx B3aumHoe
pacnonoxeHue.



7. KaHOHMYeckMe ypaBHEHUS KPWMBbLIX BTOPOro nopsiaka W WX rpadukn:  3nnunc,
rmnepbona, napabona.

8. KaHoHMueckne ypaBHeHMs NOBEPXHOCTell BTOporo nopsiaka B R,

9. JInHenHble NpOCTpaHCTBa, eBKNNA0BbLI MPOCTPAHCTBA, CKandpHoe nNpomnsseaeHme.

10. JlnHenHble onepaTtopbl, AeUCTBUSA Hag onepatopamu. O6paTHbIA, COMNPSKEHHbIN,
camMoconpskeHHbln onepatopbl. COBCTBEHHbIE 3HAYeHUS U COOCTBEHHbIE BEKTOPbI FIMHEMHOrO
oneparopa.

11. KsagpaTuyHble OpMbI 1 UX NPUBEAEHME K KAHOHNYECKOMY BUaY.

12. Obwan Teopusa KpuMBbLIX WU MOBEPXHOCTEW BTOPOro nopsigka uU UX npuBedeHue K
KaHOHWYEeCKOMY BUAY.

1.2 MaTemMaTU4YeCK1U aHanNus3

1. BnemeHTbl Teopun MHOXeCTB. OTOGpaXKeHus.
2. MNpegen nepemeHHOW Benu4YMHbl (NOCNEAOBATENBHOCTU NPU N —>00, PYHKUUK NpPK

X —> X, nunn X —o0). CeBonCTBa Npeaernos.

MpuaHak Ko cylectsoBaHna npegena.
MognocnepoBaTtenbHocTU. Teopema bonbuaHo-Beneplutpacca.
3amevaTenbHble npegensoi.
HenpepbiBHOCTb 0TOOpaxeHus. PaBHOMepHasa HeNpepbIBHOCTb OYHKLIMIA.
MpounssoaHasa pyHKUMN 04HOro nepeMeHHoro. AnddepeHumnpyemoctb OyHKUUN.
. OcHoBHble Teopembl anddepeHumansHoro ucumcnenus (Pepma, Pons, Jlarpanxa,
Koww). MNpasuno Nonutans.

9. lMNMpownsBoaHble BbicwKnx nopsagkoB. dopmyna Tennopa. PasnoxeHus Ans OCHOBHbIX
dOyHKUMI

10. MNepBoobGpasHas 1 HeonpeneneHHbl nHTerpan. MeToabl MHTErPUPOBAHUS.

11. OnpepeneHHbl MHTerpan no Pumany, no Jlebery. HecoGcTBEHHBbIE MHTErPanbI.

12. ®dyHKumnaA orpaHndeHHon Bapuauun. UHterpan Ctuntbeca.

13. ®OYHKUMM HECKONBKUX NepeMeHHbIX. KCTPEMYM DYHKLMM HECKOSbKUX MEePEMEHHbIX.
[okasaTenbCTBO HEOOXOANMOrO 1 AOCTATOYMHOrO YCINOBMWI SKCTpEMyMa.

14. 'paguneHT, NnpomnsBogHasi Mo HanpasfeHUo PYHKLMN MHOMMX NEPEMEHHbIX. YCIOBHbIN
9KCTPEMYM.

15. MHTerpan no mepe MHoxecTBa. [JBOMHOWN, TPOMHOWN UHTEerparnsbl.

16. 3ameHa nepemMeHHbIX B KpaTHOM MHTerparie.

17. BekTopHble nosns. KpuBoONMHENHbIE U MOBEPXHOCTHbIE UHTErpans! 1-ro u 2-ro poaa.

18. ®opmynbl Octporpagckoro-laycca, Crtokca. [oTeHuumanbHble M coneHouganbHble
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nons.

19. lMonoxuTenbHble YMcnoBble psabl. [1pU3HaKN CXOANMOCTMN.

20. 3Hakoudepepnytomeca ymcnosble pagbl. AGCONOTHaAA CXOOUMOCTb.

21. ®yHKUMOHanNbHbIE pagbl. PaBHOMepHas cxogumocTb. [lpu3Hakm paBHOMEPHOM
CXOANMOCTU (PyHKLMOHanNbHoro psaa. CteneHHble psabl.

22. HecobGcTBEHHbLIE MHTErpansl, 3aBuUcsaWME OT NapameTpa. PaBHoOMepHasi CXxOaNMMOCTb
no napametpy. MNpusHakn Benepwtpacca, QuHn.

23. OpToroHanbHble cucTteMbl QYHKUMA. Psgbl ®Pypbe. YpaBHEHMS 3aMKHYTOCTMW.
®opwmyna MNapceBans.

1.3 OudphbepeHumnanbHbie ypaBHEHUA

MoHaTne o anddepeHumanbHblx ypaBsHeHUAxX (Y). O6bikHoBeHHble Y n [IY ¢ YacTHbIMK
npon3BogHbIMU. [MoHATME O pelleHun (uHTerpane) V.

1.3.1 OudphbepeHumnanbHble ypaBHEHUA NepBOro nopsiaka

1. OcHoBHble noHsATUA. ObLme 1 YacTHble pewieHna Y.

2. 3apava Kowwv gna Y nepsoro nopsgka. PopMynuposka TeoOpeMbl O CyLLEeCTBOBaHUN U
€VHCTBEHHOCTU pelueHuns 3agayun Koww ans 1Y nepsoro nopsgka.

3. YpaBHeHUs ¢ pa3gensowmMmcs nepeMeHHbIMU.

4. JlnHenHble ypaBHeHus. YpaBHeHus BepHynnu. [lMogcTtaHoBka Junepa-bepHynnn wn



MeTo[, Bapmauumn nponsBofibHON NOCTOSAHHOM.

5. OgHopoaHbie 1Y n cBogsaLmMeCs K HAM.

6. YpaBHeHus B NONHbIX guddepeHumanax. IHTerpmpyowmin MHOXUTEb.

7. O6bwme n cneumnanbHble ypaBHeHUSA PukaTtTi.

8. Ocobble Toukn Y Ha npumepe LY nepBoro nopsigka: ysen, ceano, dokyc, LEHTP,
OVKPUTUYECKNIA y3en.

9. Mpumepbl ucnonb3oBaHua [Y: 3agaun O TOPMOXEHUM ABMXYyweroca Tena, o6
OCTbIBaHUU Tena, 0 pa3psage KoHgeHcaTopa, 0 hopme ABMXKYLLErocs 3epkana.

10. OpToroHarnbHble TpaeKkTopun K ogHoNapaMeTpruyeckoMy CeMeNCTBY KPUBbIX.

11. TeopeMmbl O CyLLLECTBOBAHUM U €ANHCTBEHHOCTU peLleHnd 3agaydm Kowwu.

12. 1Y nepBoro nopsiaka, He paspelleHHble OTHOCUTENbHO npowusBogHon. Ormnbatowas
ogHoMapameTpU4ecKoro cemenctea KpuBbiX. YpaBHeHusi Knepo u Jlarpanxa. Ocobble pelleHus
ay.

13. MeTtoa n3oknuH.
1.3.2 OucphbepeHumnanbHbie ypaBHEHUA BbICLLUX MOPAAKOB

1. OcHOBHble NOHATUA. DPOpPMyNMpPOBKa TEOpPEMbl CyLEeCTBOBaHUS U €AWHCTBEHHOCTU
pelweHunsa 3agayn Kowm gns n-ro nopsigka.

2. OcHoBHble cnocobbl NOHWXeHWA nopsigka aAna Y BToporo nopsaka.

3. OcHoBHbIe crocobbl NOHWXKeHUA nopsigka ans Y nopsgka Boiwe BTOporo. dopmyna
Kowun.

4. JlnHenHble [1Y: OCHOBHbIE MOHATUS U TeopeMmbl. [pu3Hakm NIMHEMHOW 3aBUCUMOCTU U
NIMHENHON HE3aBMCUMOCTM YacCTHbIX pelleHun FfUHEMHOro opgHopogHoro LY n-ro nopsiaka.
CtpykTypa 00wero peleHnsa nuHenHoro ogHopogHoro Y n-ro nopsgka. ®yHoameHTanbHas
cuctema pewenun. opmyna OcTtporpagckoro-Jlymsunns.

5. PeweHne nuWHeNHbIX OOHOPOAHbLIX YpaBHEHWA N-ro nopsgka € MNOCTOAHHBIMU
KoadhdpuumeHTamu.

6. CTpykTypa obLWero peweHns nUHENHOro HeogHopodHoro [Y n-ro nopsgka.
HaxoxgeHue 4acTHOro peLleHnsa MeTogoM Bapmaumm Npon3BOSbHbIX NOCTOSHHbIX.

7. HaxoxgeHve 4acTHOro pelleHus NUMHENHOro HeogHopogHoro Y ¢ nOCTOSAHHbIMU
KoahpunumeHTamm 1 ¢ NpaBor YacTbio crieynansHoro Bnaa

8. KonebaHns nuHenHoro ocuunnatopa (Ha npumepe MexXaHU4yecKoro M 3reKTPUYecKoro
OCLUMUNASATOPOB).

9. YpaBHeHus Aunepa, YebbliweBa. YpaBHeHus beccens. CeonctBa dyHkumm Beccens.
YactHble cnyvyanm oyHKumi bBeccens. OpToroHanbHOCTb (pyHKUMM bBeccensa u ux KOpHW.
PasnoxeHne npon3BosibHOM PyHKUUK B psig o pyHKkumnammn beccens.

10. PelweHune nMHENHbIX ogHOpPOoaHbIX [IY ¢ nepeMeHHbIMU KO3 dpULmMeHTaMmm ¢ NOMOLLbIO
pPSO0B.

11. TloHwkeHne nopsgka NMMHENHOro 0gHOPOAHOro 1Y Npu M3BECTHLIX YACTHbIX PELUEeHUNAX.

12. OnemMeHTbl TeopuM ycTaHOBUMBLUMXCA konebaHui. [loCcTpoeHne nepmnognyecKkmnx
peweHnn NNMHERHbIX Y ¢ NOCTOAHHbIMKM KOdddUUMeHTaMmM C NOMOLLBID TPUrOHOMETPUYECKOrO
psaa.

13. PeweHne ypaBHeHUN kKonebGaHui C paspbiBHbIM BHELHWUM BO3OEWCTBMEM MyTEM
«CKNEMBaAHUA» YACTHbIX PELUEHUN.

14. TloHATWE 0 MeTode Manoro napameTpa.

15. TMoHATMe O ocuMnNsaUMM peLleHnn NIMHENHOro ogHopoaHoro 1Y BToporo nopsgka.

1.3.3 Cuctembl anddepeHumanbHbIX ypaBHEHUN

1. OcHoBHble noHATUA. CBegeHnsa cuctembl Y k ogHomy [1Y ©6onee BbICOKOro nopsigka
(MeToa UCKIYEeHNS).

2. PeweHne HopmanbHOW CUCTEMbI FUHEWHbIX OOHOPOAHbLIX Y €  MNOCTOAHHBIMU
KoappumumeHTammn meTogom dunepa.

3. HaxoxaeHne 4acTHOro pelleHus HopMaribHOM CUCTEMbI JNIMHENHbIX HEOOHOPOAHLIX Y
MEeTO4O0M BapuaLmm NPOn3BOSIbHbIX MOCTOAHHbIX.

4. lNepBble MHTerpansl cuctemsl Y.



5. lNoHATMe 0 KpaeBbIx 3agadvax ana Y.
1.3.4 Teopusi ycToNnunMBOoCTH pelueHnn audcepeHumnanbHbIX ypaBHeHUN

1. HenpepbiBHas 3aBUCMMOCTb pelleHnss [Y nepsoro nopsiaka v napameTpoB OT
HayarnbHbIX YCITIOBUA Ha KOHEYHOM OTpe3Ke N3MEHEHUS apryMeHTa.

2. MoHaTre 06 yctonumsocTy no JlsnyHoBy pelueHun cuctemol Y.

3. YCTOMYMBOCTL CUCTEM  JIMHEWHbLIX OOHOPOAHbLIX  YPaBHEHWW C  MNOCTOAHHbLIMMU
KoathpuuymeHTamum.

1.3.5 AndbhepeHumnanbHble ypaBHEHUS NEePBOro nopsiaka B YacTHbIX NMPOU3BOAHbLIX

1. KBasunuHenHole 1Y ¢ OBYMS HE3aBUCUMbIMU MEPEMEHHLIMU U UX reomeTpudeckas
WHTepnpeTauusa. 3agadya Kowu.
2. HenuHenHsble [IY ¢ N He3aBUCUMbIMWU NEePEMEHHBLIMU.

1.4 Teopusa BepoOATHOCTEN U MaTeMaTUYecKasa cTaTUCTMKA

1 MNMocnepoBaTenbHOCTb HE3aBUCUMBIX UcnbiTaHuin. ®opmyna BepHynnu. AcumnToTuka
lMyaccoHa ans copmynsl bepHynnu.

2. HenpepblBHas cnyvamHas BenuuuHa. PyHKUMSA  pacnpedenieHnss  criyvyamHon
BENNYMHbI U ee cBoncTBa. [1NOTHOCTb BEPOATHOCTU CrydanHOW BESNIMYMHBI U ee CBOWCTBA.

3. XapaKkTepucTukn nosioXXeHUs CnyvYanHou BEeNWYUHbI: MaTemMaTuyeckoe oxugaHue
M ero cBoMcTBa, Moga, MeguaHa.

4. XapakTepucTukn pasbpoca criy4anHon BENMYMHLL: ANCNEPCUSI N ee CBOWCTBA, CpeaHee
KBagpaTU4HOE OTKIOHEHME.

5. CoBMECTHOe pacnpegerieHne BepoSTHOCTEN OBYX CryYanHbIX BENUYMH. YCMOBHbIE
dyHKUMmMpacnpeaeneHus.

6. 3akoH pacnpegeneHmst OYHKUMM OAHOro CIyvyarHOro aprymeHTa, nepuoamnyeckomn
YHKUMN, PYHKUUK, HE uMetoLLen 0BpaTHOMN.

7. AMnupuyeckasa yHKLMSA pacnpegeneHuns, rmcrtorpamma pacnpeneneHus.

8 Cratuctnyeckne kputepum [MupcoHa wn  KonmoropoBa O COOTBETCTBUMU
3AMMNMPUYECKOTO U TEOPETUYECKOrO pacnpeneneHunin.

9. Ctatuctmyeckme  OUEHKM  napamMeTpoB  pacnpegeneHusi.  CoCTOATENbHOCTb,
HECMELLEHHOCTb U 3(PPEKTUBHOCTL oOueHOK. OueHnBaHue npu MNOMOLWKN [OOBEPUTESTIBHOIO
WHTepBana.

10. Yucnosble xapakTepuCTUKU cryyanHoro npouecca. CBoWcTBa KOppensauMOHHOM
dyHKUMKN. BaanmHas koppensunoHHas oyHKUNA U ee CBOWCTBaA.

11. CnekTpanbHas Teopusa CTAUWOHApHbIX CryyYanHbiXx npoueccoB. CBoKncTBa
CneKTpanbHOW NNOTHOCTU. B3anmHasg cnekTpanbHasi NoTHOCTb.

12. OCHOBHble  3aKOHbl pacnpegeneHus Cny4yarMHOW BENIMYUHbI:  HOPMasbHbIN,
nokasaTesnbHbI, raMMa-pacnpegeneHme.

1.5 Teopus hyHKUUIA KOMMNIIEKCHOrO NepeMeHHOro

1 KomnnekcHble uucna. [eomeTpudeckas wHTepnpetaums. TpuroHomeTpudeckas,
nokasatenobHas, anrebpauveckas opmbl KoMmnnekcHoro yucna. Onepaumm C KOMMMEKCHbIMU
yucnamu.

2. OYHKLUMA KOMMIMEKCHOro nepemMeHHoro. AHanutuyeckas @yHKums, ycnosusa Kowim-
Pumana.

3. [eomeTpnyeckMn CMbICIT aprymeHTa v Mogyns npou3BOAHOW  aHanmuTuU4eckom
dyHKumMKn. NoHATNE KOHOPMHOro oTobpaxkeHus. Mprmepbl KOHPOPMHBLIX OTOBPaXKEHUI.

4. NHTerpan oT yHKUUN KOMMNNEKCHOro nepemMeHHoro. NHTerpanbHble Teopemsbl Kown.



WHTerpanbHasa popmyna Kowwuu.

5. N3onnpoBaHHble ocobble Toukn. PasnoxeHne yHKUMM KOMMMAEKCHOro NepeMeHHOoro
B pag JlopaHa B OKpeCcTHOCTM 0coboi ToYKN. Tunbl 0cobbix To4yek. MNMoHATHE BblueTa YHKLM MK
KOMMMEKCHOr0 MepeMEHHOro OTHOCUTENbHO ocobon Touku. [MpunoxeHne Teopun BbIYETOB
KBbIYMCIEHWUIO NHTErParnos.

6. ®yHkums-opurunHan. NpeobpasoBaHne no Jlannacy. Pewenne guddepeHumanbHbIX
ypaBHeHuWI C NomoLLbo npeobpasoBaHus Jlannaca.

7. CeepTka pyHKUUN. MIHTerpanbHble ypaBHEHMWSI TUNa CBEPTKMN.

1.6 YUncneHHble MeToabl

1 YucneHHble MeTOAbl pelleHUs HeNUHEWHbIX YypaBHeHun. CxoanmmocTb MeToda
uTepaumu.

2. NTepaunoHHble MeToabl pelleHnss CUCTEM JNIMHENHbIX anrebpanyeckux ypaBHEHUN.
[ocTaToYHbIE YCNOBUS CXOAMMOCTU METO0B.

3. MHTepnonaums yHKUMn MHOrousieHamun. MIHTepnonsaumMoHHble dhopmynbl HetoToHa

4. CpegHekBagpaTtuyHoe npubnmkeHme. MeToq HaMMeHbLUNX KBaapaToB.

5. YucneHHble meToabl MHTErpUpoBaHus. OueHka NorpeLHoCTn MeTo40B.

6. YncneHHble MeToabl peleHns O0ObIKHOBEHHBLIX AuddepeHumanbHbiX YpaBHEHUN.
MorpelwHoCTN 3amMeHbl NMPOU3BOAHbLIX OYHKUMN OOHON NMepeMeHHOWN Yepe3 KOHEeYHble Pa3HOCTW.
PasHoCTHbIe cxeMbl Ans 06bIkHOBEHHBIX [1Y. Annpokcumaums, yCTOMYNMBOCTb, CXOOUMOCTb.

7. OgHoMepHble 3ajadn  MexaHuku gedopmupyemMoro TBepaoro Tena. BeiBog
OCHOBHbIX YpaBHEHWI OAHOMEpPHLIX KpaeBblX 3adady, X matpuyHas cdopma 3anucu. MeTtogbl
HavanbHbIX NapamMeTPOB M MPOrOHKK, UX NOrPELIHOCTU. ANNPOKCUMAaLMS rPaHUYHbIX YCIOBUIA.

8. KoHeyHopasHOCTHasi anmnpokcumMaumsa npou3BoAHbIX OT  YHKUMA  HECKOMbKUX
nepeMeHHbIX.

9. CeTo4YHble METOAbI peLleHnst KpaeBbiX 3a4ay B YaCTHbIX NPOU3BOAHbLIX: METOA CETOK,
MeTOoA KONMnoKauun, Metos HauMeHbLUNX KBaapaToB.

10. KOHeYHO-pa3HOCTHbIE CXeMbl On9 ypaBHEHWW TennonpoBogHocTW, Jlannaca wu
BOMHOBOrO ypaBHeHuns. CXoauMOCTb, YCTONYMBOCTb U MOMPELLUHOCTb KOHEYHO-PA3HOCTHBIX CXEM,
annpoKCcMMaLms rpaHUYHbIX YCITOBUN.

11. ToHATMe 0 BapMaUMOHHbIX METOAAX pPeLLleHNs KpaeBbiX 3a4ad B MEXaHUKE CMOLIHbIX
cpeq. Metoabl Putua, by6HoBa-I"anepknHa, 0606weHHble MeToabl Putua n BybHoBa-lanepkuHa.

12. MeToa KOHeYHbIX anemeHToB. OCHOBHbIE TUMbl KOHEYHbIX 3NIEMEHTOB B R’ n R®,
MaTpuua XeCTKOCTU ANA OAHOr0 KOHEYHOro 3feMeHTa M CUCTEMbl KOHEYHbIX 3f1EMEHTOB.
MpencraBneHne HaNpsHKeHHO-Ae(OPMUPYEMOrO COCTOSIHUA 4Yepe3 MnepeMelleHne  y3rnoB
KOHEYHOro 3fiemMeHTa, OCHOBHblE COOTHOLUEHUS ANA TPEeyrofbHbIX KOHEYHbIX 3N1IEMEHTOB B
NIOCKOW 3ajade Teopuun ynpyroctn. Annpokcumaums nepemMeLleHmst 1 cnocodbl NOBbILLEHUS ee
nopsgka. TpexmepHasa 3ajada: OCHOBHblE COOTHOLWUEHWA Onsa TeTpasgpa. BbiBog OCHOBHbIX
ypaBHeHn MK3 B BapuaHTe meToga nepemelleHnn. PeweHne MK3 nMHENHbIX N HENMHENHBIX
3agay Teopun ynpyrocTu.

1.7 Metoabl onTMMMn3aumum

1 TNocTaHoBKa 3ajayun IMHEWHOro nporpamMmmMmmpoBaHusa. psamMon cumnnekc-meTon.
Anrebpa npsamoro cumnnekc-meToaa.

2. [1BoricTBEHHada 3ajaya NMUHENHOro nNporpaMmmupoBaHns. [BONCTBEHHbLIN CUMMNMEKC-
MeToh. OJKOHOMMYEcKass uHTeprnpeTaumMss WCXOQHOW W OBOWCTBEHHOW 3agady. AHanus
YCTOMYNBOCTU OBONCTBEHHbLIX OLEHOK.

3. TpaHcnopTHasa 3agava. lNocTtpoeHne onopHoro nnaHa. Metoa noTeHUManos.

4. LlenouuncrneHHoe nporpammupoBaHune. Metoa Nomopu. Metoq BeTBEW U rpaHuL.



5. Ob6obuweHne meToga MHoXUTenewn Jlarparxa. Ycnosusa KyHa-Takkepa.

6. 3agava Bbinyknoro nporpammupoBaHus. Teopema KyHa-Takkepa.

7. 'pagneHTHbIE MeTOAbl. MeToa AONYCTUMbIX HanpaBreHUN.

8. OunHamunyeckoe nporpaMmmMmMpoBaHue. MpusHak onTUManbHOCTH. BbiBoa
pPEeKYPPEHTHOro COOTHOWeHMs bennmaHa. AHanmMs 4yBCTBUTENbHOCTM pelleHun 3agad
OMHAMNYECKOro NporpaMmMmnpoBaHus.

1.8 YpaBHeHNA maTemaTnyeckon ousnkm

1.8.1 OCHOBHbIe NOHATUA U onNpeaesieHus.
Knaccudmkauma ypaBHeHNIn BTOPOro nopsaka

1. OcHoBHble MNOHATUA O AguddepeHumanbHbiX ypaBHeHuAX (AY) ¢ 4acTHbiMu
NPOn3BOAHbLIMU:  pelleHne, nopaaok [OY, nMHEWHOCTb, KBa3UNIMHEWHOCTb, OAHOPOAHOCTb,
BblpoXaeHue. NMoHATHe xapaktepuctndeckon opmbl N Kraccuukaums nuHenHolx Y BTOpOro
nopsiaka. Knaccudpukaums Y BbiclumMx nopsigkoB M cuctem [Y BbiclWnX nopsagkosB. PelueHne
FNIMHENHbIX N KBA3UNNHENHbIX YPaBHEHUIN B YACTHbIX MPOM3BOAHbLIX NEPBOro NopsiaKa.

2. Knaccudoukauua [OY ¢ gBymMa nepemMeHHbIMW. XapaKTepucTU4eckne Kpusble U
Xapaktepuctuyeckne HanpasneHus. NMpueegerHvne 1Y BTOporo nopsiaka ¢ AByMsi NEPEMEHHbIMU K
KaHOHU4YeCKOMyY BUAY.

3. MNoHATMEe 06 MHTerpanbHbIX YpaBHEHUSIX, X Knaccudumkaums.

1.8.2 BbiBOA, OCHOBHbIX YpaBHEHU MaTeMaTU4eCKOU (hnU3nkun

1. YpaBHeHus ManbIx NonepeyHblx konebaHun CTpyHbl.

2. YpaBHeHUs Manblx NpoAosibHbIX KonebaHuin ynpyroro CTepxHs.

3. YpaBHeHua «konebaHui membpaHbl. BbiBOO ypaBHEHU 3BYKOBbIX KOnebGaHun.
TemnepatypHoe none, OCHOBHOW 3aKOH TennonpoBogHocT ®dypbe, BbIBOA YpaBHEHUN
TennonpoBogHOCTMU.

4. 3apayn, cBogswmecs K ypaBHeHun Jlannaca: ycTaHOBMBLUASCA Temnepatypa B
OQHOPOOHOM Tene, NoTeHUManbHoe Te4eHNe HECKUMaeMON XUOKOCTH.

5. Tvnbl KpaeBbIx ycrnoBui. [locTaHoBKa KpaeBbIx 3aau.

1.8.3 YpaBHeHusA runep6bonmMyeckoro Tuna

1. PewweHne BOMHOBOrO ypaBHEHNS METOAOM XapakTEpPUCTUK.

2.3apava Kowwn gnsa BONHOBOro ypaeHeHusi. Metoag BonH. Teopema O HenpepbiBHOW
3aBMCUMOCTK pelleHns 3agavm Kowwn oT HavanbHbIX AaHHbIX. PU3MYECKUA CMbICIT peLleHus
3agayv Kowwu no popmynam Oanambepa.

3. MNoHATMEe 06 0606LLEHHbIX peLeHUsaxX (Ha NnpuMepe BOSTHOBOIO YPaBHUS).

4. PeweHnne 3agaum o konebaHuAx OecKOHeYHOW CTPyHbl C Harpyskon (pelleHue
HEeOAHOPOAHOro BOMTHOBOIO YpaBHEHWS).

5. PeweHne kpaeBbiX 3agay Ansi BOSIHOBOIO ypaBHEHUSA Ha NOMNYnNpsiMOM U Ha OTpe3ke Nno
dopmynam [Janambepa.

6.3agavya Kowwm pana rmnepbonuyeckoro ypaBHEHMS C  OBYMSI  He3aBUCUMMbIMU
nepemMeHHbIMU (AoKa3aTenbCTBO CyLLECTBOBAHWNSA, CXOAUMOCTU U €ANHCTBEHHOCTU peLLEHNS).

7. 3apayva lNypca.

8. PeweHne 3agaun o kKonebaHuax 6GeckoHeyHoro obbema. Popmyna [lyaccoHa.
®dusnyeckana uwHTeprnipetauus Qopmynbl  [lNMyaccoHa. UunuHapuyeckue BOMHbL.  PelleHue

HEeOHOPOJHOro BOMHOBOIO ypaBHeHWU B R®.
1.8.4 MeToa ®ypbe
1. Metog ®ypbe ons ypaBHeHUA cBoOOAHbIX KonebaHui CTpyHbl (MOCTPOEHWE peLueHus,

[0Ka3aTenbCTBO PaBHOMEPHOW CXOAUMOCTU psida). AHanu3 pelleHUs BOSIHOBOTrO YpaBHEHUS.
Kone6aHusi cTpyHbl noa aevicteueM yaapa. MpoaosnbHbie konebaHns CTepikHs.



2.00waa cxema metoga Pypbe aAna ypasHeHust rmnepbonudeckoro Tuna. 3agada
LWrtypma-Jlymeunnga. CobCcTBeHHblE YMcna U cobCTBEHHblE PyHKUMKM 3agaun LTypma-Jlyusunns u
NX CBOWMCTBA.

3. BblHy)XaeHHble  KonebaHus CTPyHbl, 3akpenneHHoW Ha KoHuax. BbIHyXaeHHble
konebaHusa CTPYHbI C NOABMXKHBIMU KOHL@AMMU.

4. EQMHCTBEHHOCTb PELLEHNSA CMEeLLaHHOM 3ada4uu.

5. Onepatop Jlannaca B KpMBONUHENHBLIX KOOpANHATAX.

6. CBoboaHble konebaHunst NpsMoyrosfibHOM MeMbpaHbl. Y3M0Bbl€ JIMHUN.

7. Manble paguanbHble konebaHus rasa B cdepe.

8. PagmanbHble konebaHusi rasa B HEOrpaHMYEeHHON uunuHapuyeckon Tpybe.

1.8.5 YpaBHeHus runepbonnyeckoro tuna

1. MocTaHoBKa KpaeBbiX 3agay Ansg 0QHOMEPHOro ypaBHEHUS TEMNMONPOBOAHOCTU. Teopam
0 MakcumMyme M MUHUMYMe AN ypaBHeHwWs napabonuyeckoro tuna. EANMHCTBEHHOCTb pelueHus
3agaym Kowwm o pacnpoctpaHeHnn Tensa Ha 6€CKOHEeYHOM MPSIMON.

2. NpumeHeHne metoaa Pypbe K peLleHnto ypaBHeHU napabonmyeckoro Tuna: 3agada oo
OXNaxaeHWUM Yepes ero rpaHuly, Lwapa Yyepes ero NoBepxHOCTb, BECKOHEYHOro LunnuHapa yepes
ero OOKOBYH NMOBEPXHOCTb.

3. O606LeHNe hyHKUMM XeBucanaa n o - pyHKums [vpaka u ux cBomcTBa.

4. dyHoameHTanbHOE peLleHne YpaBHEHUS1 TennonpoBoAHOCTM (dyHKums [puHa) Ha
npsamon. MNoctpoeHne yHKumm MpuHa.

5. PeweHne 3agaym O pacnpocTpaHeHun Tenna Ha GeCKOHEeYHOW NPSAMOW MpU MOMOLLM
dyHkumMmM [pyvHa 1 npeobpasoBaHusa Jlannaca. PeweHne 3agada Ha nonynpsimon. PewieHne
3agaym 0 pacnpocTpaHeHMmn Tenna B TPEXMEPHOM (ABYMEPHOM MPOCTPAHCTBE).

1.8.6 YpaBHeHMUA aNNMNTUYECKOro Tuna

YpaBHeHus Jlannaca wn [lyaccoHa, nocTaHOBKa KpaeBbix 3agad. dopmyna [puHa.
MpocTenwme cBoNCTBaA rapMOHUYECKUX QOYHKLUMWA. EQMHCTBEHHOCTb peLleHust KpaesblX 3agad.
MeTtoabl pelweHns kpaeBbix 3agad. MeToabl pelweHus KpaeBblX 3adady Ans  ypaBHEHWM
annunTnyeckoro Tuna: metog Pypbe, metog [puHa. 3apgava Henmana, HeeQMHCTBEHHOCTb
peweHnsa. dyHoameHTanbHble peleHns ypasHeHun Jlannaca. ®opmyna lNyaccoHa gns wapa u
Kpyra. Teopus noteHumana. CBegeHus KpaeBbIX 3a4ay AN ypaBHEHWUA SNNMATUYECKOro Tuna K
WHTErpanbHOMY YpaBHEHUIO.

1.8.7 OcHOBHbIe cBeieHMA 00 MHTerpasnbHbIX ypaBHEHUAX

Knaccudumkaumsa nUHENHbIX UHTerpanbHbIX  YpaBHEHUW. 3agjayun, npuBoaswme K
WHTEerpanbHbiM  ypaBHeHUsIM.  WHTerpanbHble  ypaBHEHWUSI C  BbIPOXAEHHbIMW  S4PaMMW.
CywectBoBaHne pelweHnda. [loHaTMe O npUMOBAMXKEHHbIX MeTOAax peLlleHus YpaBHEHWN
dpegronbma BTOPOro poaa.

19 Teopml onTumMmanbHOro ynpaBJieHuUsA

1. O6was noctaHoBKa U knaccudukaums sagad onTMmMusaLunm.

2. O6was noctaHoBKaMu hopMyrnMpoBKa 3afaum onTUMarnbHOro yrnpaseHusl.

3. dopmMynupoBKa M TEexXHUKA NPUMEHEHUs MpuHUMNa Makcumyma [loHTpsirMHa B
3ajayax onTMMarnbHOro yrpaBneHns AUHaMUYeckUMM cucTeMamu.

4. [loka3aTenbCTBO MpuHUMNA Makcumyma [loHTpsirmHa B 3agadax ONTMMarbHOro
ynpaBreHusi co cBOGOAHbIM NPaBbiM KOHLIOM TPaeKTOPUN.

5. [okasaTenbCTBO MpuHUMNa Makcumyma [MOHTpsirMHa B 3agadax OnTUManbHOro
ynpaBfeHusi ¢ NOABMXHbLIM MPaBbIM KOHLLOM TPaeKTOPUMN.



1.10 UHcpopmaTuka

lMoHaTWe anropuTmMa 1 ero CBOMCTBA.

Cpepactsa 3anucu anroputmos. Mpumep.

OCHOBHbIE anropuTMUYECKNe KOHCTPYKUMK (CnegoBaHne, BETBNEHME, BbIOOP, LMKN).
CTpyKkTypa v npMHUMNbl opraHu3aumm 3BM.

CTpyKTypa AaHHbIX .(MaccuBbl, 3anucu, o6beguHeHns).

Cnocobbl opraHusaunmn gaHHbIX (IMHENHbIE, CMUCKK, CTEKN, OepPeBbs).

AnropuTMbl COPTUPOBKM.

AnropuTMbl noucka.

O N O WD

1.11 53bIKM nporpaMmMnUpoBaHMAa U MeToAbl TPAHCNALUKN

1 KpaTtkas xapaktepucTuka s3blka Nackans.

2. KpaTtkasa xapaktepucTuka asbika Cu (Cu’).

3. MpuHUMNbI 06BEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMMUPOBAHUSA (MHKaNCynAuus,
HacnegoBaHue, NONMOPdU3M).

4. Tvnbl TPAHCAATOPOB (KOMNUMATOPLI U MHTepNpeTaTopbl). OCHOBHbIE a3kl
KOMNunauum.

1.12 NMpuknagHoe N CUCTeMHOe NporpaMmMmupoBaHue

1 TekcToBbIn npoueccop Word n ero BO3MOXHOCTU AN paboTbl C TEKCTOM.

2. DNeKTpoHHble Tabnuubl Excell n nx BO3MOXHOCTMW.

3. Peanuszauua genoson n nnntoctpatusHon rpadukn Ha MK.

4. MMakeT npuKnagHbIX NporpamMmm N5 Hay4YHbIX U MHXEHepHbIX pacyeToB Matcad un ero
BO3MOXXHOCTH.

5. OcobGeHHOCTN MeTOO40B UCKYCCTBEHHOMO MHTENMNEeKTa n nx peanusaums Ha MNK.

6. OcHoBHble (byHKUMM onepaumoHHon cuctemsl. K n ux peanusauna 8 MS-DOS.

7. OpraHnsauus onepatmeHon namsaTtu K.

8. OpraHunsaumna n paborta BHewHen namaTtu MK.

9, ®annoBasa cuctema u ee opraHusauuns onepaumoHHom cnctemol MS-DOS.

10. Pabota OBM B MynbTUNpPOrpaMmMHOM pexume.

1.13 Ba3a AaHHbIX U 3KCNEepTHbIe CUCTEMbI

Tabnuupbl B «Access» u paboTta Hag HUMWN.
®PyHKUMOHaNbHOE Ha3Ha4YeHne 3anpocoB 1 paboTa C HAMKN B « ACCESSY.
dDyHKUMOHaNbHOE Ha3HayYeHne opm 1 paboTa ¢ HUMK B « ACCESS».
OtueThbl B «Access» 1 pabota ¢ HUMMW.
@DyHKUMOHaNbHOE Ha3Ha4YeHne MakpocoB 1 paboTa ¢ HUMU B « ACCESSY.
MeTopn nornyeckoro NporpaMmmMmpoBaHus.
Cxema ncumncneHusa normyecknin npegmkatoB Ha a3blike MPONOT.
OcobeHHoCcTM NnporpammMmmpoBaHus Ha a3bike MPONOT .
MexaHu3ambl noucka uenu npuv nNpsaMorM u obpaTHOM Lenovkax pacCyXaeHun B
NPOAYKLUMOHHBIX 3KCNEPTHbIX CUCTEMAX.
10. MeToapbl aHanm3a TekcTa nNpy 0bLEHNN C KOMMNBIOTEPOM Ha ECTECTBEHHOM SA3bIKE.
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