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1. OBLLUME NONOXEHUA

K BCTynuTenbHbIM WCMbITAHUAM NO NporpaMmam MOArOTOBKUM HAayYHbIX W Hay4HO-
negarormyeckmx kagpos B acnvpanType Caml Y gonyckatotcs nvua, umerowme obpasoBaHue He
HWXe BbICLLEro (cneunanuTeT unuM marmctpaTtypa).

lMprvem ocywecTBNAeTCS Ha KOHKYPCHOW OCHOBE MO pesynbTataM BCTYNUTENbHbIX
NCNbITaHUN.

2. UENb BCTYMUTENBbHOIO UCMNbITAHUA

BcTynutenbHble ncnbiTaHUs Npu3BaHbl ONpeaennTb cTeneHb roTOBHOCTU MOCTYNaloLWwero K
OCBOEHMIO OCHOBHOM O6pasoBaTesfibHOM MporpaMmbl acnMpaHTypbl MO HAy4YHOW CreumanbHOCTU
1.2.2. MaTtematnyeckoe MmogenmpoBaHue, YNcreHHble MeTobl M KOMMMEKChbl MporpaMm.

3. POPMA NPOBEAEHUA N KPUTEPUUN OLIEHKU
BCTYMUTENbHOIO UCNbITAHUA

BcTtynutenbHoe ucnbiTaHMe NPOBOAUTCSA B COYETaHMM MUCbMEHHOW M YCTHOW (popM B
COOTBETCTBUM C YCTAHOBIEHHbLIM NpueMHon komuccnen Caml TY pacnmcaHuem.

MocTynatowemy npegnaraeTcsas OTBETUTb Ha BOMPOCbI U (MNu) pewnTb 3ajavv B
COOTBETCTBMM C 9K3aMEHALUMOHHbIMW 3a4aHMsIMWN, KOTOPbIE OXBaTbIBAOT COAEPXaHME pas3aerioB n
TEM NporpaMmmbl BCTYMUTEMBHbLIX WUCNbITAHWA. [locTynawwmin roToBUTCA K OTBETY MUCbMEHHO,
NCnomnb3ysl 3K3aMeHauMOHHbIe JIMCTbl, KOTOPble BMOCNEACTBUM XPAHATCA B €ro NUYHOM Aene,
3aTeM OTBEYAET YCTHO YrieHaM 9K3aMeHaLNOHHOW KOMUCCUN.

Mpn npneme Ha oby4eHne NO NporpamMmmamM NOAroTOBKM HAY4YHbIX M HAy4YHO-MEe4arorm4eckmx
KagpoB B acnupaHType pesynbTaTbl KaX4oro BCTYMUTENbHOMO MWCMbITaHMS OLEeHMBAOTCA Mo
nATMOANNbLHOM LWKane.

MuHuManbHoe  KonmuyecTBO  OannoB  ANS  KaXOoW  Hay4yHOM  cneumarnbHOCTW,
nogTeep)KaatoLLee ycnewHoe npoxoxaeHue BCTyNMTENbHOIO UCMbITaHUs, cocTaBnseT 3 6anna.

LLikana oueHnBaHus:

«OTnNMYHO» — BbLICTABNSAETCHA, €CnyM NOCTynawLwni nNpeacTaBun pas3BepHyTble, YeTkue
OTBETbI HA OCHOBHbIE BOMPOCHI 9K3aMeHaUNOHHOro buneTa.

«XOpOI.IJO» — BbICTaBndeTc, ecnun I'IOCTyrIa}OLLl,I/II7I npegcrasun. OTHOCUTENIbHO
pa3BepHyTblE, HETKME OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaLMOHHOIo ounerta;
«yAOBHeTBopVITeﬂbHO» - BbICTaBINAETCA, ecinm I'IOCTyI'IaI'OLLI,VIIZ npeancraBun

OTHOCUTENbHO pa3BepHYTble, YeTKMEe OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaLMOHHOro buneTa,
Npu 3TOM HEKOTOPbIE OTBETbI PACKPbITbI HE MOMHOCTLIO;

«HeynoBneTBopuTenbHO» — BbICTaBMNSETCS, €CMNU NPU OTBETE NOCTYNAOLLEro OCHOBHbIE
BOMpPOCbI GurneTa He packpbITbl.

4. NEPEYEHb PA3ENOB, TEM U CMNCOK JINTEPATYPbI

PA3AOEN 1. MATEMATUYECKOE MOAEJNIMPOBAHUE, YNCIIEHHbLIE METOAbI U
KOMIMJIEKCbI MPOrPAMM

1.1 Anre6bpa v aHanuTu4YecKas reomeTpusi

1. OnpegenuTenu n nx CBOMCTBA.

2. MaTpuupl 1 AEACTBUSA HaZ HAMW, PaHr MaTpuubl, €ro BbluMcreHe, obpaTtHas matpuua.

3. PeweHnwne cuctem nuHenHblx ypasHeHun (CITY): metogom Maycca, obpaTtHon maTpuubl;
dopmynbl Kpamepa, ogHopogHble u HeogHopogHele CI1Y, Teopema KpoHekepa — Kanennu.

4. BektopHass anrebpa: ckanspHoe, BEKTOPHOE, CMeLUaHHOe, [ABOWHOE BEKTOpPHOe
npousBefeHne 1 X CBONCTBA.

5. KoMmnnekcHble yncna n genctems Hag HuMm, popmynel dunepa.

6. MpsmMas Ha NMOCKOCTM W B MPOCTPaHCTBE, MMOCKOCTL B R® 1 ux B3aumHoe
pacnonoxeHve.



7. KaHOHM4YeckMe ypaBHEHUSA KPWMBbLIX BTOPOro nopsaka W WX rpaduku:  3nnunc,
rmnepbona, napabona.

8. KaHoHMueckne ypaBHeHMs NOBEpPXHOCTell BTOporo nopsigka B R,

9. JInHenHble NpOCTpaHCTBa, eBKNNA0BbLI MPOCTPAHCTBA, CKandpHoe nNpomnsseaeHme.

10. JlnHenHble onepaTtopbl, AeWCTBUS Hag onepatopamu. O6GpaTHbIA, COMPSKEHHbIN,
camoconpskeHHbln onepatopbl. COBCTBEHHblIe 3HAYeHUs U COBCTBEHHblE BEKTOPblI FMHENHOro
oneparopa.

11. KsagpaTuyHble oOpMbl U UX NPUBEAEHNE K KAHOHNYECKOMY BUAY.

12. Obwan Teopusa KpMBbLIX U MOBEPXHOCTEN BTOPOro nopsigka M ux npveBedeHue K
KaHOHWYEeCKOMY BUAY.

1.2 MaTemaTuyeckun aHanums

1. OnemeHTbl TeEOpUM MHOXECTB. OTOBpaXeHus.
2. Mpepen nepemMeHHON BenuWYMHbI (MOCneAoBaTeNbHOCTU NpU N —> o0, YHKLUMUM MpK

X — X, unn X — o). CBoncTea npeaenos.

3. lMNpwusHak Kowwm cywecTesoBaHUsA npegena.

4. MoanocneposartensHocT. TeopemMa bornbuaHo-Beneplwtpacca.

5. 3amevatenbHble npeaensi.

6. HenpepbiBHOCTbL 0TOGpaxeHus. PaBHoMepHas HeNpepbIBHOCTb OYHKLIMNA.

7. MpownssoagHasa yHKUMN 0QHOMO NnepemMeHHoro. JuddepeHunpyemMocTb PYyHKLNN.

8. OcHoBHble TeopeMbl anddepeHumnansHoro mcuncrnenms (Pepma, Pons, Jlarpanxa,
Kowmn). MNpasuno Nonutans.

9. lMpownssoaHble Bbicwnx nopaakos. dopmyna Tennopa. PasnoxeHna AnNa OCHOBHbIX
dOyHKUMI

10. lNMepBoobpasHas 1 HeonpeaeneHHbIn nHTerpan. Metoabl MHTErpMPOBaHUS.

11. OnpepeneHHbin nHTerpan no Pumany, no JleGery. HecobcTBeHHbIE MHTErpansi.

12. ®yHKUMA orpaHudeHHon Bapuaumn. Nuterpan Ctuntbeca.

13. DYHKUUN HECKONBbKUX NEPEMEHHbIX. QKCTPEMYM (PYHKLMN HECKONBbKUX NEepeMEHHbIX.
[okaszaTtenbCcTBO HEO6XOAMMOrO U JOCTAaTOYHOMO YCNOBUA AKCTPEMYMA.

14. pagueHT, NnponssogHasa No HanpaBAeHMO PYHKUUN MHOTMX NEPEMEHHbIX. YCNOBHbIN
9KCTPEMYM.

15. WHTerpan no mepe MHoxecTBa. [JBOMHOWN, TPOMHOM MHTEerparnsbl.

16. 3ameHa nepemMeHHbIX B KpaTHOM MHTErparne.

17. BektopHbie nons. KpnBonMHeHbIE U NOBEPXHOCTHbIE MHTErpanel 1-ro n 2-ro poaa.

18. ®opmynbl OcTporpaackoro-laycca, Crtokca. [NoTeHuuanbHble M coneHoungarbHble
nons.

19. lMonoxuTernbHble YucnoBble psabl. [IpU3HaKkm CXOANMOCTM.

20. 3Hako4vepepytoLimecs Yncnosble paabl. AGCOMNOTHAA CXOANMOCTb.

21. ®dyHKUMOHanNbHbIEe pagbl. PaBHOMepHas cxoaMMocTb. [lpu3Hakm paBHOMEPHOW
CX0OMMOCTU PYHKLMOHaNbHOro psga. CteneHHble pagbl.

22. HecobGcTBeHHbIE MHTErpansbl, 3aBucawme oT napameTpa. PaBHOMepHas CXxoaMMOCTb
no napametpy. MNpusHakn Benepwtpacca, AnHn.

23. OpToroHanbHble cucTteMbl QYHKUMA. Pagbl ®dypbe. YpaBHEHUS 3aMKHYTOCTMW.
dopmyna MNapceBans.

1.3 O6bIkHOBEeHHbIe auddepeHumnanbHbIe ypaBHEHUS

1. MNoHaTMa o6blkHOBEHHbIX Y. PeweHne (nHTerpan) [OY, 4acTtHoe pelueHue,
nHTerpanbHas kpmeas. 3agaya Kowwn. Teopema 0O CyweCcTBOBaHUM U €OUHCTBEHHOCTU peELLEeHUS
3apaum Koww.

2. WuTerpmpyemble tunbl 1Y 1-ro nopsigka, paspelleHHble OTHOCUMTENbHO NPOM3BOAHOM
(c pasgensalWMMUCA NEpPEeMEHHbIMW, OOHOPOAHble, NVHENHble, bepHynnn, B  MNOMHbIX
andbdepeHumnanax). NoHATNE NHTErpanbHOro MHOXUTENS.

3. MNMoHATMe ocobon Toukm Y. Tunbl 0cOOON TOYKN.

4. WNuterpupyemble Tunbl 1Y, He paspeLlleHHbIX OTHOCUTENbHO NPOU3BOAHOM (YpaBHEHUS
JNarpaHxa n Knepo). MNMoHsTtue ocoboro pelueHms.



5. 1Y BbicWKUX MOPSOKOB, AOMycKalWwmx MoHWwkKeHne nopsgka. OcHoBHble cnocobbl
MOHWXeHUA nopsagka.

6. JinHenHoin andbdepeHumansHbii  onepatop. JinHenHole Y. CrpykTypa obuwero
peweHnsa nuHenHoro opgHopogHoro Y. JIMHeWHO HesaBuUCKMMble pelleHus, (pyHOameHTanbHas
cuctema pewwenun Y. CTpykTypa obLiero peweHns NIMHeNHoro HeogHopogHoro Y.

7. JlnHenHble [1Y ¢ nepemeHHbIMM ko3adpduumneHTammn (ypaBHeHus JAunepa, JlarpaHxa,
YebbiweBa, beccens) n cnocobbl X MHTErpupoBaHUS.

8. HopmanbHasa dopma cuctembl 1Y 1-ro nopsigka no Kowwun. CeegeHne cuctembl Y K
ogHomy [1Y 6onee Bbicokoro nopsigka. lNoHatme | nHterpana cuctemol Y.

9. JlokanbHasg YCTOMYMBOCTL pelleHus Y u yCTONYMBOCTb pelleHun cuctembl Y.
AcuMnTOTMYECKas YCTONYMBOCTb.

1.4 Teopus BepoOATHOCTEN U MaTeMaTU4ecKas CTaTUCTMKA

1. MNMocnegoBaTenbHOCTL HE3ABUCUMLIX MCMbITaHu. Popmyna BbepHynnu. AcumntoTuka
lMyaccoHa gna popmynbl bepHynnu.

2. HenpepbiBHas cnyvanHasa BenuynmHa. PyHKUUS CnyyYamHOM BeNUYMHBLI U ee CBOWCTBA.
[MNOTHOCTL BEPOATHOCTU CryYanHOM BENUYUHLI U €€ CBOWCTBA.

3. XapakTepuCTUKM MOSTOXKEHNS CIyYaHOW BESMYMHBI: MaTeMaTu4eckoe oXxunaaHue n ero
CBOWCTBa, MOda, MeauaHa.

4. XapaktepucTukm pasbpoca criy4anHom BENUYMHbI: AUCNEPCUSA 1 ee CBONCTBA, cpeaHee
KBagpaTU4HOE OTKIMOHEHMeE.

5. CoBMmecTHOe pacnpegeneHme BepOSTHOCTEN OBYX CryvyarHblX BENUYMH. YCrOBHblE
dyHKLMM pacnpeneneHms.

6. 3akoH pacnpegeneHnsi (OyHKUMM OAOHOro Crny4YalHOro aprymeHTa, Nepuoamnyveckomn
dYyHKUMK, DYHKUMN, HE NMetoLLENn OBpaTHOMN.

7. dmnupudeckasa OyHKUNS pacnpeneneHus, rmctorpaMmma pacnpegeneHms.

8. Crartuctuuyeckme kputepum MNMupcoHa n Konimoropoesa o COOTBETCTBUN IMMNUPUYECKOTO
N TEOPETUYECKOro pacrnpeaeneHun.

9. Ctatuctnyeckne  oOueHkn  napameTpoB  pacnpegeneHusi.  CoCTOATENbHOCTb,
HECMELLEHHOCTb U  3peKTMBHOCTL oueHok. OueHuMBaHMe npuv MNOMOLM  [OOBEPUTENBHOrO
WHTEepBana.

10. YucnoBble xapakTepPUCTMKU cryvanmHoro npouecca. CBowcTBa KOpPPENSLNOHHOM
dyHKUMK. B3anmHasa koppenaunoHHasa oyHKUNS U ee CBOMUCTBA.

11. CnekTpanbHas Teopus  CTauMOHAapHbIX  CnydarHbIX npoueccoB. CBowncTBa
cnekTpanbHOW NNOTHOCTU. B3anmHas cnekTpanbHasa nnoTHOCTb.

12. OCHOBHblE 3aKOHbl pacrnpegeneHns  CriydarMHOW  BESIMYMUHbLL  HOpMaribHbIN,
nokasaTterbHbIN, raMMa-pacnpegeneHme.

1.5 Teopus (pyHKLUIMA KOMMNIIEKCHOrO NepeMeHHOro

1. KomnnekcHbole u4ucna. [eomeTpuyeckass uHTepnpeTauus. TpuroHomeTpudeckas,
nokasatenbHas, anrebpaudeckas opmbl KomnnekcHoro 4ucna. Onepaumm € KOMMNEKCHbIMU
yucnamu.

2. OYHKUMA KOMMIIEKCHOro nepeMeHHoro. AHanutuyeckas dyHKumsa, ycnosus Kowm-
PumaHa.

3. NeomeTpuY4eCcknin cMbICn aprymeHTa u MoAaynsa NpovM3BOAHOM aHanUTUYECKON OYHKLMN.
MoHaTne koHpopMHOro oTobpaxeHus. Npumepbl KOHPOPMHBLIX OTOBPaXKEHUI.

4. Ninterpan ot oyHKUMN KOMIMMEKCHOrO nepemMeHHoro. VIHTerpansHble Teopembl Ko,
WHTerpanbHasa doopmyna Kowuw.

5. N3onupoBaHHble ocobble Toukn. PasnoxeHne yHKLMM KOMMAEKCHOro NepemMeHHoro B
pag JlopaHa B OKpeCTHOCTM ocobon ToukW. Tunbl O0COObIX ToYeKk. [MoHATME BblueTa (yHKUMMK
KOMMNIEKCHONO MepeMEHHOro OTHOCUTENbHO ocobon Touku. [lpunoxeHue Teopun BbIYETOB K
BbIYMCMNEHNIO NHTErpanos.

6. ®yHkumsa-opurnHan. NpeobpasosaHne no Jlannacy. PeweHue anddepeHumanbHbIX
ypaBHEeHWI ¢ nomoLLbio NpeobpasoBaHus Jlannaca.

7. CepTka byHKUMIA. IHTerpanbHble ypaBHEHWS TUNa CBEPTKM.



1.6 YncneHHble meTOoabl

1. MatemaTuyeckoe MoOOenMpoBaHMEe W BbIYUCIIUTENBHbLIN 3KCNEePUMEHT. YuCneHHble
MeTOoAdbl Kak pasfen CoBpeMeHHOW MaTeMaTuku. Porib  KOMMbIOTEPHO-OPUEHTUPOBAHHBIX
YUCNEHHbIX METOAOB B UCCIEeA0BaHNM CNOXHbBIX MaTeMaTU4eckux Mogenen.

2. MpubnmkeHHble yncna. ABConiTHas M OTHOCUTENbHasA norpewHocTn. OkpyrieHne
yncen. lorpelwHocTb CyMMbl, PasHOCTW, MPOu3BeAEeHMs U 4YacTHoro. [lorpewHocTb OyHKUMK
OLHOWN NN HECKOSbKNX NepeMEHHbIX.

3. PeweHne anreGpanyeckunx ypaBHEHWUIA TPETbEro M YeTBEpTOro nopsigka. dopmyrbl
KappaHo. Teopema Abens.

4. OTpeneHne kopHen ypaBHeHus. OueHka Moaynen kopHen anrebpanyeckoro
YypaBHEHNS.

5. Meton 6ucekumin. Meton HbtoToHa. MeTton xopa. KOMOMHMPOBaHHLIN MeTod XOpAa U
KacaTernbHbIX. MeTog npocThix ntepaunn. CxoaumocTb MeTofoB. OLEeHKM NOrpeLlHOCTH.

6. OcHoBHbIE 3aga4mn nNuHenHon anrebpbl. Knaccmndukauma MeTogoB NMHEHON anrebpsil.
Mpsimble MeTOAbl peLUeHUst CUCTEM JMHEWHbIX anredpanyeckux ypaBHeHun. Metog [aycca.
KonnyectBo apudpmeTtnyeckux onepaumi B metoge [aycca. BblumcneHve onpegenutenen u
obpawieHme matpuy metogom Maycca. Metoq kBagpaTHOro KOpHSI.

7. Hopma n oGycroBneHHOCTb MaTpuubl. YCTOMYMBOCTb PELUEHMSI CUCTEM JIMHEWHbIX
ypaBHeHui. OueHKa NOrpeLlHOCTU pPeLLeHUsI CUCTEM JIMHENHbIX YPaBHEHWUIA.

8. UITepaunoHHble MeToAdbl pelleHns CUCTEM FMHENHbIX YpaBHEHUW, METOA MPOCThbIX
ntepauun. CxoanmocTb METOAA M OLEeHKa norpewHoctn. MeTtog 3engensi.

9. NHTepnonupoBaHne  anrebpanyeckumm MHOro4sieHaMu. MHTepnonsaumMoHHbIN
MHorouneH JlarpaHxa. NorpewHocTb nHTEpnonaumoHHon opmyrnbl. Cxema AutkeHa. ObpaTHoe
WHTENMonMpoBaHue.

10. KoHeu4Hble pasHoCTU. MIHTepnonaunoHHble oopMynbl HetoToHa.

11. CpegHekBagpatudHble npubnmkenns. Onpegenutens [pamma.  MHorouneH
HaunyyLero cpeaHekBagpaTUYHOro NpUBMKEHNS.

12. CpegHekBagpaTuyHble nNpubnvkeHns anredpanyeckumn MHorodneHamn. Metog
HanmMeHbLNX KBagpaToB. MHorouneHs! JlexaHgpa.

13. CpeaHekBagpaTUyHble NPUBNUXKEHNS TPUFOHOMETPUYECKUMY MHOIOYIEHAMU.

14. PaBHOMepHOe npubnmkeHne gyHkumMi. MHorouneHbl Yebbiwesa. Boibop y3nos,
MUHUMU3NPYIOLLMX OLLEHKY NOrPELUHOCTU MHTEPNONSALNN.

15. CnnanH-uHTepnonupoBaHue. Annpokcumauusa kybudeckumn cnnamHamu. Cnocobbl
3a[@aHUS HaKITOHOB MHTEPMOMALMOHHOrO crnarHa.

16. WMHTepnonsunoHHble KeBagpaTypHble dopmynbl.  Popmynbl  NPAMOYrOfIbHUKOB,
Tpaneumn n CumncoHa. lNorpelHocT opMyI YUCIEHHOMO NHTErpPUPOBaHUS.

17. MpaBuno PyHre OUEHKM NOrpeLHocTn. YTOYHEHME NPUBAMXKEHHOro pelleHus no
PuyapgcoHy. lNMpumeHeHne npaesuna PyHre K KBagpaTypHbIM chopMynam.

18. KesagpaTypHas dopmyna [aycca. [MpubnmxeHHoe WHTerpupoBaHMe C MNOMOLLBbIO
pagoB. BeluncneHme Heco6CTBEHHbBIX MHTErPanos.

19. ®opMynbl YMCNEHHONO WHTErpPMpPOBaHUS ANSA KpaTHbIX MHTerpanoB. Metog MoHTe-
Kapno n ero npymeHeHmne K BbIYMCIEHWIO MHTErpanos.

20. OpgHolwaroBble M MHOrowaroBble MeTogbl pelleHns 3agadn Kowun. YCTOMYMBOCTD,
CXOANMOCTb M TOYHOCTb. [MpubnmxeHHoe wnHTerpupoBaHue AuddepeHumnanbHbiX ypaBHEHUN C
nomoulbio psgoe Tennopa. Metoa nocrnieaoBaTenbHbIX NPUOAVKEHNIA.

21. Metog 3unepa. CxogMMoOCTb M TOYHOCTb MeToga Junepa. Metoag PyHre-Kyrra.
MorpewHocTtb meToaa PyHre-KyTtTa. NpumeHeHne npasuna PyHre.

22. MeToapl peweHus KpaeBblXx 3agad And OObIKHOBEHHbIX AuddepeHumanbHbIX
ypaBHEHWIA BTOPOro nopsgka. PasHoCTHbI MeTod. OCHOBHLIE MOHATUS TEOPUM PA3HOCTHLIX CXEM.
Annpokcumaumsi, YCTOMYMBOCTb, CXOAMMOCTb. MeTod nporoHku peleHns anredpanyeckon
CUCTEMbI YpaBHEHUIA.

23. Metogbl MUHUMM3AUMKW  HEBA3OK. WHTerpanbHbli UM OUCKPETHbIA  MeToabl
HauMMeHbLUMX kBagpaToB. MeToa ManepkuHa.

24. TocTaHoBKa 3agayn nuMHerMHOMW onTuMmusaumn. Llenesas dyHKumus. [padudeckmi
cnocob pelleHus 3agavv NMHEMHOro nporpaMmmMmupoBaHus. CUMMNNEKC-MeTOo4 pelleHust 3agaudv
NIMHENHOTO NPOrpaMMUPOBaHUS.



25. TloHATMe 0 HennHenHon onTumMusaunn. Metoasl ogHOMEPHON MUHUMU3auun. MeTtog
30510TOr0 CeYeHus.

26. MHoromepHble  3agauM  onTumu3aumum.  MeTog  MOKOOpAMHATHOrO  crnycka.
pagueHTHbIN MeTo U MeTO, HaUCKOPENLLEro cnycka.

1.7 YncneHHble meToabl pelweHusa KpaeBbix 3agav

1. OCHOBHble BapuaumoHHbIE MPUHLUUMBI TEOPUN YIPYrOCTU.

2. OcHoBHble aTanbl UCCeaoBaHUA nNoBedeHns 4edopMmnpyemblx Tern, MaTtemMmaTmyeckoe
MoZenupoBaHue npouecca OedopMUPOBAHUS, OCHOBHbIE YpPaBHEHUSI TfUHENHOW Teopuu
yApyrocTu, NoCTaHOBKa KpaeBbIX 3aau.

3. OCHOBHblE MOHATUS BapMaLNOHHOIO UCHUCNEHNS: PyHKUMOHar, TUMbl (PyHKLMOHANOB.,
Bapuauua M ee CBOMWCTBa, MNpupalleHve u Bapuauus (yHKUMOHana, MakCUMymbl U MUHUMYMBbI
dyHKLMOHAanNoB.

4. 3ameHa KpaeBOW 3adayvv BapuaLMOHHOW NMpOOMeMON: ypaBHEHME PaBHOBECUSI HUTH,
dYHKLMOHAMN n ypaBHeHne Junepa.

5. BapuaumnoHHble metoabl. Metog Putua. O606weHHbin meTog BybHoBa-IManepkuHa
ans pewenna YM®. Metog Tpeddua. Metopq JleibeHToHa. NMprMMeHeHNe nprvHUMNa BO3MOXHbIX
M3MEHEHUN ONs pelleHns 3agadn Teopun ynpyroctn. MoamnduumpoBaHHble MeToabl Putua m
BybHoBa-ManepkuHa. MoanuumMpoBaHHbIN MPUHLMMN  BO3MOXHbLIX W3MEHEHWI HanpsKeHHOro
COCTOSIHUA N ero NpUMEHeHNe Ans pelleHns 3agad Teopum ynpyrocTu.

6. OgHomepHble 3agadn mexaHuku gedopmmupyemoro TBepgoro Tena. Ceegenue 1Y n -
ro nopsigka K HopmarnbHoOW cucteme. BblBog OCHOBHBLIX YpaBHEHUA KpaeBbiX OAHOMEPHbLIX 3adad.
MaTpnyHas opma 3anmMcuM OCHOBHLIX YpaBHEHUA KpaeBbiX OAHOMEpPHbIX 3adad. Metoa
HayanbHbIX NapameTpoB. [1orpelwHoCTb, JOCTOBEPHOCTb N YCTONYMBOCTb YNCIIEHHbBIX PaCYETOB.

7. CeTouHble MeToabl. MeToa konmnokauun. MeToa  HauMMeHbLUMX — KBagpaToB.
Annpokcumaums NpouM3BOAHbIX ANS YNCHIOBOM OYHKLUMM OOHOW WIIM HECKONbKUX MEPEMEHHbIX.
lMocTpoeHne KOHEYHO-pPa3HOCTHbLIX YpaBHEHWW Ans Oanku, nexawen Ha ynpyromMm OCHOBaHWUW.
AnnpokcnmaLms rpaHUYHbIX YCOBUIA ANA OQHOMEPHbIX 3aday uarnba Ganku. PeleHne meTtoaom
CETOK 3aJauyunm O KpydeHMM NpuU3MaTUYEecKoro CTepXHA M npornba npsamMoyronibHOW NracTUHbI.
AnnpoKkcumauus rpaHUYHbIX YCROBMI HA KPUBONIMHEMHOM KOHTYpE ABYMEPHOM 06nacTu.

8. Obwas Teopusa metoga cetok ana 3agady YM®. OGbikHoBeHHble LY. OCHOBHble
NOHATUSA TEOPUN PA3HOCTHBIX CXeM. [1OrpeLHOCTN 3aMeHbl NEPBON N BTOPOWN MPOM3BOLHLIX Yepes
KOHeYHble pas3HoCTW. PasHocTHble cxembl pAng  obblikHoBeHHoOro [Y. Annpokcumaums,
YCTONYNBOCTb, CXOANUMOCTb. YCTONYMBOCTL MO NpaBon YacTu.

9. PasHOCTHblE CXeMbl ANA YpPaBHEHUWM C YacCTHbIMX NPOU3BOAHBLIMU. JIMHENHble
ypaBHEHUSI C YACTHbIMWU MPOM3BOLHLIMM NEPBOrO MOPSAKA: CETKM U HOPMbI, pa3HOCTHasa cxema,
wabnoH, annpokcumaums, BbIYUCIUTENbHBLIA  anroputM,  YCTOMYMBOCTb,  MCCregoBaHue
YCTOMYMBOCTU METOLOM BO3MYLLEHWI, MPUMEpPbl Pa3HOCTHbIX CXEM HEYCTOMYMBBLIX Npu nobom
OTHoOWeHun waros. CmellaHHas 3agada gns ypaBHEHUSA TENONPOBOAHOCTM: MOCTAHOBKA 3a4ayu,
pa3HOCTHas cxema, LWabnoHbl, annpoKCUMaUNS, BbIMUCIUTENbHBIA anropuTMm, YCTOMYMBOCTb U
cxoammocTb. BonHOBOe ypaBHeHue: pa3HOCTHas cxema, MOHATME O MeTode npsaAmbix. 3agjaya
Oupuxne p[nsa ypaBHeHus [lyaccoHa: pasHOCTHad cxema Ans cnyyas npsiMOYrofibHOW W
Npou3BONbLHON hopM 06nacTn, anNPOKCUMaLUMUS MPAHUYHbBIX YCITOBUN.

10. lNoHsTMe 0 MeToAe KOHeYHbIX anemeHToB. OCHoBHbIE TUMNbl KO, MaTpuua XXeCcTkocTu
ONs OOHOMO0 KOHEYHOro afieMeHTa M CUCTEMbl KOHEYHbIX 3fIEMEHTOB. BblpakeHne HanpspkeHHO
0edopMMpyeMOro COCTOSIHUS Yepe3 nepemMelleHne Y3roB KOHeYHoro anemeHta. OCHOBHbIE
COOTHOLLEHUSA ONSA TPeYrofbHbIX KOHEYHbIX 3f1IEMEHTOB B MMIOCKOM 3ajadve Teopun ynpyrocTu:
nuHenHasa annpokcumauus. [loBblleHne nopsgka  annpokcumauun. TpexmepHass 3agava:
OCHOBHbIE COOTHOLIEHNSA aAnsa TeTpasgpa. BeiBog ocHOBHbIX ypaBHeHUn MKO B BapuaHTe meToga
nepemMeLleHun.

1.8 MeToabl onTUMM3aUumn

1. MocTaHoBKa 3agayM HNMHENWHOro nporpammupoBaHus. [psiMoOi  cuUMnnekc-meTon,.
Anrebpa npsMoro cumnnekc-meToaa.



2. [1BoncTBeHHas 3agjadva JIMHEMHOro nporpaMMupoBaHns. [BOMCTBEHHbLIM CUMMNEKC-
MeTod. OKOHOMUYECKas NHTEpNpeTaunsa NCXOOQHOW U ABOWCTBEHHOW 3a4ad. AHanmM3 ycTOMYMBOCTM
OBOWCTBEHHbIX OLEHOK.

3. TpaHcnopTHas 3agadva. lNocTpoeHne onopHoro nraHa. Metoa noTeHumanos.

4. LlenouyncneHHoe nporpammuposaHne. Metoa N'omopn. MeTtoa BeTBen 1 rpaHmy,.

5. O6obweHne meToga mHOXMTENen farpanxa. Ycnosusa KyHa-Takkepa.

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

7. 'pagneHTHble meToabl. MeTon A0NYCTUMbIX HanpaBneHun.

8. OnHamnyeckoe nporpammupoBaHue. NpuaHak ontumManbHOCTU. BbIBO, pekyppeHTHOro
CooTHoweHus BbennmaHa. AHanu3 4yBCTBUTEMBHOCTU peLleHUn 3adavy  AMHaMUYeCcKoro
nporpaMmMmpoBaHus.

1.9 YpaBHeHusa matematnyeckomn nsnkm

1. Knaccudoukauma [Y c OByMs nepemMeHHbIMU. XapakKTEpPUCTUYECKNE KpuBble W
XapakTepuCTUYeCKNE ypaBHEHUS.

2. PelueHne BONTHOBOro ypaBHEHMS METO4OM XapaKTepPUCTUK.

3. MeTtog pasgeneHuss nepemeHHbix (meTog ®Pypbe) OnA ypaBHEHMA CBOOOAHBIX
KoneGaHu CTPyHbI.

4. MNMocTtaHoBKa KpaeBblX 3aday [Ansi OLHOMEPHOro YpaBHEHWUs TEensonpoBOAHOCTW.
Teopema 0 MakcMMyme 1 MUHUMYME L1151 YpaBHEHMA napabonmnyeckoro tuna.

5. Metog ®Pypbe ansa pelwleHns 3agadv 06 OXNaxaeHun CTEPXKHSA Yepes ero rpaHuLy.

6. YpaBHeHus Jlannaca u lyaccoHa, noctaHoBKa KpaeBbiX 3agad. Meton dypbe ang
peLLEeHNs KpaeBbIX 3agay ANNIMNTUYECKOro TMna.

1.10 Teopusa onTMManbHOro ynpaBneHus

1. Obuwas noctaHoBKa M Krnaccudukaumsa 3agay onTUMm3aLuni.

2. O6was noctaHoBKa 1 hopMyrnMpoBKa 3afaum ONnTUMarnbHOro yrnpasreHusi.

3. dopmMynMpoBKka U TexXHMKa MNpUMeHeHuss Makcumyma [loHTpArMHa B 3agadax
ONTUMarnbHOro yNpaBneHns AMHAMUYECKUMU CUCTEMAMMN.

4. [okasaTenbCTBO MpuHUMNA MakcumyMa [lOHTpsirMHa B 3agayax OnTMMaribHOro
ynpaBneHusi co cBo60AHbIM NpaBbIM KOHLLOM TPAeKTOPUMN.

5. [okasaTenbCTBO MpuHUMNA Makcumyma [TOHTpsSIrMHa B 3adadax OnTMMarbHOro
ynpaBrieHunsi ¢ NoABWKHbLIM MPaBbiM KOHLIOM TPaeKTopUm.

1.11 UHdopmaTuka

lMoHATWe anropuTMa n ero CBOMCTBA.

CpepncrtBa 3anucu anroputmos. MNpumep.

OcCHOBHbIE anropnTMUYECKNE KOHCTPYKUUK (CrieaoBaHme, BeTBNEHUE, BbIOOP, LIMKN).
CTpykTypa 1 npyHumMnbl opraHnsauum 3BM.

CTpykTypa AaHHbIX (MaccuBbl, 3anucu, o6begnHeHns).

Cnocobbl opraHnsaummn gaHHbIX (IMHEVHbIE, CMIUCKX, CTEKU, AEPEBLS).

AnropnTmMbl COPTUPOBKM.

AnropuTmMbl noucka.

ONoGkWNE

1.12 TexHonornm nporpaMmMmmpoBaHus

1. O6beKkTHO-OpneHTMpPOBaHHOE NporpaMmmupoBaHue. MNoHaTre knacca. YpoBHM JocCTyna.
HacneposaHue. Nonvmopdusm.

2. TexHonornsa Bu3yanbHOro nporpammupoBanus. 'paduyeckuin nHTepdenc. ObpaboTka
cobbiTuin. PaspaboTtka Windows-npunoxeHusi.

3. TexHonorMss aBTOMaTUYECKOro nporpamMmmMmpoBaHuns. NMOHATME KOHEeYHOro asTomarTa.
BbligeneHne coctosiHM. ABTOMaThl C NaMATbo. [porpamMmmmpoBaHne KOHEYHbIX aBTOMaTOB.

4. OyHKUMOHanbHoe " noruyeckoe nporpaMMmnpoBaHue. Mapagurmol
nporpaMMmMpoBaHus: flormyeckoe nporpammupoBaHune. PeweHne nornmdecknx 3agad. Ob6paboTka



cnuckoB. Pabota ¢ ©ason pfaHHbIX. [lapagurmMbl  nporpaMmupoBaHns:  (pyHKLMOHaNbHOE
nporpaMMmnpoBaHue.

1.13 OnepaunoHHbIe CUCTEMbI

1. MNoHATHEe onepaunoHHON CUCTEMBI.

2. lMpoueccbl onepaunoHHon cuctembl. [lnaHMpoBaHMe npoueccoB.  AMNTOPUTMBI
nnaHnpoBaHus. Koonepaums npoLeccos.

3. CyHXpoHu3auus npoueccoB. AKTMBHOCTM NPOLECCOB. AMrOpUTMbl CMHXPOHM3ALMN.
MexaHnambl cuHxpoHusauun. Tynukn. OpraHm3daumst namaTn KoMmnbtoTepa. BupTyanbHas namsaTb.
AnnapaTHO-HE3aBUCKMMbIN YPOBEHb YNPaBeHUs BUPTYyarbHOM NaMATbHO.

4. dannosass cuctema. dannbl C TOYKM 3peHMst nonb3oBaTens. CUMHXPOHU3auus
npoueccoB npu paboTte ¢ dannoson cuctemon. Peanusauus cainoBoi cuctemsl. HaaéxHocTb U
Npon3BOANTENBHOCTbL (hanrnoBbix cuctem. CucTembl ynpaBneHnsi BBOAOM-BbIBOLOM.

5. CeTn n ceTeBble onepauuoHHble cucTembl. CeTeBble OMNepauVoOHHbIE CUCTEMbl U
OCHOBHbIe NoHATUSA. MHTepdelcbl n ceTeBble NPOTOKOMbl. 3alUUTHbIE MEXaHWU3Mbl OMepPaLNOHHbIX
cucteM. 3alnEHHOCTL ONepaLMOHHbIX CUCTEM.

1.14 ba3a gaHHbIX

1. Knaccudeckme nogxoabl B Teopun 6a3 gaHHbIX: onpeaeneHve noHATUA. OCHOBHbIe
TpeboBaHus k B[ n CYB[. Mogenb «CyLHOCTb-CBA3b». Tunbl cBsA3en. Tunbl 6a3 gaHHbIX.

2. OCHOBHble MOHATUSA pPenAuMOHHbIX 0a3 [aHHbIX: NpPeACTaBfieHne CYLIHOCTEN B
penauuoHHon B[. Twunbl knoven. MogenupoBaHne CBS3eW «OOAMH KO MHOMMM» U «MHOTME KO
MHOTUMY.

3. Tunbl 3anpocoB. 3anpockl Ha BeIOOPKY AaHHbIX. CoegmHeHne Tabnuu,. Ncnonb3oBaHue
arperatHbIX OyHKUMA B 3anpocax. PyHKuMM BblOOpa M COpTMPOBKa B 3anpocax. BroxeHHble
3anpocbl. 3anpockl Ha co3gaHve Tabnuy. [JobasneHne, mogmdukauusa u yganeHue sanmcen.

4. Teopusa popManbHbIX HOPM pPensiUMOHHBLIX 6a3 gaHHbIX. [NepBasi HopmManbHasa dopma:
[MoHATME OTHOLWIEHUA, AOMEHA, 3anncu. ATOMapHble U He aTOMapHble 3Ha4YeHnsa AaHHbIX. NepBas
HopmanbHass dopma. BTopas HopmanbHass dopma: NPOCTOM M COCTaABHOW KW OTHOLLIEHUS.
OyHKUMOHaNbHass M nonHas yHKUMOHanNbHaa 3aBUCUMOCTb. TpeTba HopmarbHaa dopma:
lMoHsTME TpaH3uTUBHOW 3aBucuMocTU. OnpegeneHmne TpeTben HopMarbHON OPMbI.

1.15 MaTtemaTtuyeckoe mogenupoBaHue

1. NoHATME O mMaTemaTudeckon wmopenu. MecTto mMoaenupoBaHWa cpean MeToO0B
nosHaHua. OnpegeneHne mogenu. Ceonctea mogenu. Llenn mopenupoBaHusa. Knaccudumkaums
mogenen. MaTepuanbHoe W uvaeanbHoe MogenupoBaHue. KOrHMTUBHbIE, KOHUENTyarnbHble U
dopmManbHbie Mogenu.

2. Knaccudukaums  maTtematmyeckmx  mogenen.  KnaccudukauMOHHble  MPU3HaKW.
Knaccudukaums maTeMaTtMyeckux Mogerne B 3aBUCUMMOCTU  OT.  CITOXKHOCTM  obObekTta
MOAENUPOBaHNA, ornepaTtopa MOAenu, napameTpoB MOAENW, UENen MOAENUPOBAHUA, METOOOB
peanusaumu.

3. OTtanbl  nocTpoeHust  maTemartumdeckon  mogenun.  Ob6cnegoBaHMe — obbekTa
nccnepoBaHuda. KoHuenTyanbHass M MatemMaTtudeckass MOoCTaHOBKa 3ajadv MOAENMPOBaHKS.
Bbibop n obocHoBaHMe meToda pelleHus. Peanusaumss matematnyeckon mMopenu cpegcrtesamu
HenpepbIBHOW UM OUCKPETHOW MaTeEMaTuKK, anropuTMm3aumsa mMetoda pelleHus. AgekBaTHOCTb
mogenu. [pakTuyeckoe MCNONb30BaHME MOCTPOEHHOW MOAenw, aHanui pesynbTaToB
MOZENUPOBaHNA N KOPPEKTUPOBKA MogENMN.

4. HenuHenHble matemaTudeckne mogenn. lNpuymHbl BO3HUKHOBEHUS HENWHEWHOCTW.
CrtaTuctmyeckme u  crtaumMoHapHble Mogenu. HectauuoHapHble wmogenu. [pocTeniuve
AnHamuyeckme mogenu. lonoxeHne paBHOBECUMSI KOHCEPBATUBHOW CUCTEMbI M €€ (ha3oBbIf
nopTpeT. MNoHsaTMe 006 aBTOKONEbAaTENbHbIX CUCTEMAX.

5. lloHATME O CTPYKTYpPHOM MaTemaTuyeckon mogenu. Mogenun 4epHoro siuka, coctaBsa
n CTpykTypbl. MaTemaTudeckme annapaTtbl Ans oopManbHOW ANCKPETHOW Moaenu: rpadbl, Habop
3NEMEHTOB U CBA3en MexXay HMMU N OKpyXatoLlen cpefon. [ocTpoeHne 1 onucaHne npocTenLumnx



CTPYKTYPHbIX MoAeNnen B pasnuuHbiX cdepax adesaternbHocTn. Knaccudukaums CTPYKTYPHbIX
MoJenen: NPOCTPaHCTBEHHbIE, BPEMEHHbIE, (hnU3nYecKkne n nepapxmyeckmne. PelueHne 3agau.

6. MNMocTpoeHne CTPYKTYPHbIX MaTeMaTuyYecknx Mopenen BA3KO-ynpyrnx —mnnacTtu4eckmx
Ten. «KoHcTpymMpoBaHue» cped npu NOMOLUM YyNpyrnx anemeHTta (MpyXuHa), BSA3KOro anemMeHTa
(oemndbep) n anemeHTa nageanbHOW NNACTUYHOCTM (Cyxoe TpeHue). PewleHne npuknagHbix 3agad
C pPasfnMyHbIMX  PacrnofioKEeHMEM Tpex OCHOBHbIX 9fleMEHTOB B CTPYKTYPHOW MoAenw.
OnepaTtopHbIn cnoco® nepexoga OT OUCKPETHOM MOAENU BA3KOYNPYroro Tena K HenpepbiBHOM
mMogenu. [IByMepHble 1 TpeXMEpPHble CTPYKTYPHbIE MOAENN BA3KO-YNPYro-nnacTnyeckux cpea.

7. MaTemaTuyeckoe MOAenNMpPOBaHME NNHENHbIX OCcUMNNSATOpoB. PopMynupoBKka 3agayuv
konebaHua Maccbl C 3NEMEHTAPHbIMU C ANIEMEHTOM Cyxoro TpeHus n 6e3 Hero. locTpoeHne
dasoBbIX Anarpamm. [[apMOHMYECKME OCUMNMATOPbl B 3NEKTPOHMKE: CTPYKTYPHbIE CXEeMbl U
MaTemaTuyeckue mogenu.
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