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COAEP>XAHWE MPOIMPAMMBbI
MporpamMmma coiepXXMT BOMPOCHI M3 Pa3aenoB MaTeMaTUKIA:

ANIMEBPA N TEOMETPUA

1 CucTembl NMHelHbIX ypaBHeHWn. MeTtog Maycca pelleHus CUCTEM JIMHEMHbIX YPaBHEHWIA.
Onpegenutens Matpuubl. CsoictBa onpegenutens. MeTon Kpamepa peLleHWs CUCTEM
NHEVHbIX YPaBHEHWUIA.

2. JInHeiHble npocTpaHcTBa. JIMHENHasA 3aBUCUMOCTb W JIMHEHAA He3aBUCUMOCTb CUCTEM
BEKTOPOB. ba3nc 1 paHr cucteMbl BEKTOPOB. Matpuua nepexofa OT 04HOro 6asuca K Lpyromy.
KoopauHatbl BekTopa B 6asuce. 3MeHeHNe KOOpAMHAT BeKTopa MNpu U3MeHeHUn 6asuca.

3. Konbuo MHOrousieHoB. [envMOoCTb MHOro4seHoB. HambonblumiA obwmii genvTens ABYX
MHOro41IeHOB. ANIropuTM EBKInAa HaxoXaeHWs Haub0sbLLUEro O6LLEero AenTens.

4. JInHelHble Npeobpa3oBaHNs NMHEHbIX NPOCTPaHCTB. MaTpuLa IMHeNHOro npeobpasoBaHus
B 6asuce. VIameHeHVe MaTpULLbl IMHEHOrO NPeobpasoBaHNs NPU U3MeHeHUN Gaswca.

5  Cob6CTBEHHble 4yucna W COOCTBEHHble  BEKTOPbl  JIMHEMHOro  Npeobpa3oBaHus.
XapaKTepuCTUYECKUIA MHOrOY/IEH JIMHEHOro npeobpa3oBaHus. HaxoxgeHne CO6CTBEHHbIX
umceNl U CO6CTBEHHBIX BEKTOPOB /IMHEMHOr0 NpeobpasoBaHus.

6. EBknMpoBbl  npocTpaHcTBa.  CMMMeTpuyeckume  npeobpasoBaHus.  HaxoxzeHuwe
OPTOHOPMUPOBAHHOTO 6a3nca, COCTOALLEr0 U3 COOCTBEHHbIX BEKTOPOB CHMMETPUYECKOrOo
npeobpasoBaHUs.

7. KsagpaTuuHble Qopmbl. [MpuBefeHVe KBapaTUYHON (OPMbl K KAHOHWUYECKOMY U
HopManbHOMY BuAy. MeTog JlarpaHxa M Metog HAKo6W. TMONOXWUTENbHO OMpeaenéHHble
KBagpaTnyHble hopmbl. KpuTepuin CrnbBecTpa.

8. 'MnepnoBepxHOCTN BTOPOro nopsiaka B

MATEMATUYECKWNIA AHANN3

1 BelecTBeHHble uncna. JecATnyHas 3anucb BeLLLEeCTBEHHOr0 uncia. CBOMCTBA BELLECTBEHHbIX
uncen. Akcroma Apxmmesa. CBOMNCTBO HeNpepbIBHOCTY.

2. BepxHsfs UM HWXKHAS TPaHW YWCMIOBOTO MHOXECTBA, WX XapaKTepUCTUYECKWe CBOMCTBA.
TeopemMa O CyLLECTBOBaHUM BEPXHEN (HWKHEN) rpaHn Yy OrpaHWYeHHOro CBepxy (CHU3Y)
4MC/IOBOr0 MHOXECTBA.

3. OrpaHvyeHHble 0TOOPaXXEHNS, BEPXHAA U HUXKHAS TPaHN 0TOBPaXKeHUS.

4. BeCcKOHeYHO Ma/ble, 0OECKOHeYHO 06onbluMe NOoCneaoBaTeNlbHOCTW, WX  CBOWCTBA.
ApudmMeTnYeCKMEe CBONCTBA CXOAALLMXCA MOC/eL0BaTEIbHOCTEN.

5. MNpepenbHbIA Nepexos B HepaBeHCTBaX. TeopemMa O CYLLEeCTBOBaHUW Mnpegenay orpaHu4eHHow
MOHOTOHHOM nocneaoBaTeNnbHOCTU. Yuncno “e”.

6. Teopema bonbLaHo-Beeplutpacca 0 CyLeCTBOBaHMN YaCTUYHOIO Mpeaena y orpaHnyeHHoM
YMCNOBOI MOCNeLoBaTEIbHOCTN. BEpXHWUA 1 HWKHWI Npeesbl NoceLoBaTe/lbHOCTY.

7. Kputepuin Kowm cxoanumocTy nocneaoBaTenbHOCTY.

8. Mpegen tyHKUMM B Touke no leiiHe v no Koww; 3KBUBaNEHTHOCTb 3TUX OMNpPeAeneHui.
O[LHOCTOPOHHME Mpefesnbl B TOUKe. ApU(METUYECKNE onepauun Hag QyHKUUAMKY, UMEHOLLMMU
rnpegen.

9. Kputepuin Kowwm cyLuecTBoBaHUA npegena PyHKUMN B TOUKE.

10. 3ameuaresibHble nNpesens..

11. BecKOHeYHO Ma/ible U 6GeCKOHeYHO 6onbluve (YHKUMK, TeopeMbl O HuX. CpaBHeHue
OECKOHEYHO MabIX (DYHKLMIA. DKBUBANIEHTHbIE 6ECKOHEUYHO Masible (DYHKLMN.

12. Teopema 0 npefesnie CNOXHOM (YHKLMN.

13. HenpepbIBHOCTb (OYHKUMW B TOuke. OLHOCTOPOHHAS HEMPepbIBHOCTb. ApUPMETUYECKME
oriepauun Haf HenpepbIBHbIMU (YHKUUAMWN.

14. CBOIACTBO YCTONUYMBOCTU 3HAKA HEMPEPBLIBHOMN B TOUKE (YHKLMWN.



15. CBOICTBO NOKa/IbHOM OrpaHUYEHHOCTM HeMpepbIBHOWN B TOUKE (DYHKLMW.

16. HenpepbIBHOCTb 3/1EMEHTAPHbIX (DYHKLWIA.

17. Touku pa3pbiBa PYHKUMM 1 UX Knaccumkaums. Teopema 0 TOUKax paspbiBa MOHOTOHHON Ha
0Tpe3Ke PyHKLMWN.

18. MepBasa Teopema Kowm (0 NMPOXOXKAEHUW HEMPEPbIBHOW (hYHKUMW Yepe3 Hy/lb Mpu CMeHe
3HaKOB).

19. Btopas Teopema Kowwu (0 NPOMEXYTOYHbIX 3HAYEHUAX HEMPepPbIBHOM Ha OTpeske
(OYHKLMN).

20. MepBas Teopema Beieplutpacca (06 orpaHMY4eHHOCTU HEMPePLIBHON Ha OTpe3ke (DyHKLWK).
21. Btopas Teopema BeliepluTtpacca (0 JOCTMXKEHWUM BEPXHEN W HWKHEW FpaHelt HenpepbIBHOM
Ha 0Tpe3ke (yHKLVel).

22. PaBHOMepHas HernpepbIBHOCTb. TeopemMa KaHTOpa O paBHOMEPHOW HeMpPepbIBHOCTU
(hYHKLMW, HENPEPbIBHOM Ha OTpe3ke.

23. CBOWCTBa OTKPbITbIX M 3aMKHYTbIX MHOXECTB. KoMnakT.

24. Teopema 0 paBHOMEPHOWN HeNpPepbIBHOCTN PYHKLUW, HENPEPLIBHON Ha KOMMAKTE.

25. MpounsBogHas, ee reoMeTprUYeckunii cMbici. OAHOCTOPOHHME NPOU3BOAHBLIE.

26. HenpepbIBHOCTb (hYHKUMK, ANddepeHLMpyeMOi B TOUKE.

27. Mpomn3BofHas CyMMbI, MPOU3BELEHNS N HYAaCTHOIO ABYX (DYHKUWIA.

28. MMpomn3BoaHas CNOXKHOM M 0bpaTHOW (yHKUMIA. AunddepeHumpoBaHme PYHKUMK, 3aaaHHON
napaMeTpUYecku.

29. MNpon3BoHbIe 3NEMEHTAPHBIX DYHKLMIA.

30. MpousBogHble BbiCLIMX MopsgkoB. ®opmyna JleinbHMua.

31. AndhhepeHuman QyHKLUM, reOMeTPUYeCKnin cMbicn auddepeHumana. Mpasmna BblYMCIEHNS
AvdpepeHumana. VIHBapnaHTHOCTL (DOPMbI MEPBOTO AnddepeHumana.

32. QundhepeHumanbl BbICLUMX NOPALKOB.

33. Jlemma [ap6y 0 BO3pacTaHUW UK yObIBaHUN PYHKLUN B TOYKE.

34. Teopema depmMa 0 NOKa/IbHOM IKCTPEMYME PYHKLMN.

35. Teopema Ponnsi 0 Hyne NPon3BOAHOIA.

36. Teopema JlarpaH>ka (hopMyna KOHEUHbIX NPUPALLEHNIA).

37. Teopema Koww (0606LLeHHas Gopmya KOHEUYHbIX MPUpPaLLEHNIA).

38. MepBoe v BTOpPOEe Npaswo Jlonutans.

39. ®opmynbl Teinopa 1 MaknopeHa ¢ 0CTaTO4YHbIM YieHOM B thopMe [MeaHo.

40. dopmyna Teinopa ¢ 0OCTaTOUHbLIM YIEHOM B thopMe JlarpaHika.

41. Pa3noxkeHwue afnieMeHTapHbIX QYHKUMIA No dopmyne MaknopeHa.

42. Heobxoavmoe 1 JoCTaTOuHOE YC0BMSA NTOKAIbHOT0 3KCTPeMyMa.

43. BbINyKNOCTb rpaduka PyHKUMKN. [locTaTo4HOE YC0BUE BbIMYKNOCTA rpadurka PyHKLUN.

44. Heobxo4vMoe ¥ [OCTaTOYHOE YC/I0BUA TOYKN nepermoa.

45. ACMMMTOTbI rpauka (yHKumMn. HeobxoamMmoe M [OCTATOYHOE YC/I0BWE CYLLECTBOBAHUSA
HaKMOHHOW acMMTOTb!.

46. MepBoo6pasHasa W HeonpefeneHHbld MHTerpan. OCHOBHblE CBOWCTBA HeOMpene/ieHHOro
nHTerpasa. Tabnmua MHTErpasios.

47. 3aMeHa nepemMeHHO B HeonpeAeeHHOM UHTerpasie. Popmyna MHTErpUPOBaHNA MO YacTSM.
48. IHTerpupoBaHmne paunoHasbHbIX Apo6eil.

49. VNIHTerpypoBaHmne TPUroOHOMETPUYECKUX BbIPXKEHWIA, YHMUBEPCA/IbHAA TPUTOHOMETPUYECKas
NnoACTaHOBKa.

50. NHTerpupoBaHue NpoCTENLLNX NpPaLNOHaIbHBIX QYHKLNIA.

ONCKPETHAA MATEMATUKA
1 MHoxecTBa. Onepaumm Hag HAMW. OTHOLLEHUSA Y (PYHKLWK.

2. KOHeyHble 1 cYeTHble MHOXeCTBa. MOLLHOCTbL KOHTUHYYMa. Teopema KaHTopa 0 MOLLHOCTH
R.



3. PasmeLLeHus, nepecTaHOBKM, codeTaHMsi (OCHOBHbIE KOMOWHATOPHbIE 0OBEKTbI Y YUC/A).

4. TpeyronbHuK MNMackansd. bUHOM HblOTOHA.

5. OCHOBHble KOMOMHATOPHbIE TOXAEeCTBa. [1pon3BoasLLne PYyHKLMN.

6. MonnHoMmansHaa Teopema.

7. TIpUHUMN BKNHOYEHNS - UCK/KOYEHUS.

8. YnopspodyeHve [BOWMYHbIX HabopoB. OnpefenieHWe M MeToAbl NpeAcTaBneHns OyneBbIX
(hyHKUMIA. Yuncno 6yneBbIX (YHKUMIA PUKCUPOBAHHOW pasMepHOCTU.

9. YHapHble 1 buHapHble 6yneBbl PYHKLMN.

10. OnpegeneHvie TepMoB. 3HayeHue, ry6VHa, MHOXECTBO MepPeMeHHbIX TepMOB. MHOXECTBO
MoATEePMOB. PyHKLMA, npeacTaBnAloWascd  TePMOM,  3KBMBAIEHTHOCTb  TEPMOB.
YnopsgoyeHHble TepMbl.

11. OcTaTtoyHble PYyHKUMK. CyLLeCTBEHHbIE U (PUKTUBHbIE apryMeHTbl. JleMma O CyLLeCTBEHHOM
aprymeHrTe.

12. JleMMbI 0 NOACTaHOBKE U 3aMeHe.

13. [1BOCTBEHHbIE (PYHKLMW 1 BOMCTBEHHbIE TEPMbI. MPUHLUMM ABONCTBEHHOCTMU.

14. OCHOBHble 3KBMBAJIEHTHOCTU TEPMOB Haf, MHOXECTBOM GUHAPHbLIX (DYHKLWIA.

15. Teopema 0 pas3fnoXeHNU (YHKUMN NO nepeMeHHbIM. KOHbIOHKTVBHbIE, AU3bIOHKTUBHbLIE U
NOSIMHOMUAIbHbIE Pa3/IoXKeHUs (DYHKLUMIA NO NepeMeHHbIM.

16. KaHOHUYeckue hopMmbl ByNeBbIX (YHKLMIA: COBEPLLEHHAA AM3bIOHKTUBHAA HOpMa/ibHas
(hopma 1 COBepLLUEHHAsA KOHBIOHKTUBHAA HOpPMa/ibHas (hopmMa.

17. KaHOHMYecKue opmbl ByneBbIX QYHKLMIA: NOAMHOM XKerankuHa.

18. 3aMKHYTble MHOXeCTBa 6y/1eBbIX (DYHKUWIA. MpeLNoKeHNs U TEMMbI 41 MHOXKECTB,
coxpaHstowmx 0 n coxpaHsaowmx 1

19. 3aMKHYTble MHOXeCTBa 6y/NeBbIX (DYHKUWIA. MpefoKeHNs U NeMMbl AN MHOXeCTBa
NNHENHBIX QYHKLWA.

20. 3aMKHYyTble MHOXeCTBa 6yneBbIX PYHKUUIA. TpeanoXeHns 1 NeMmbl 419 MHOXKECTBA
CaMO[BONCTBEHHbIX YHKLIWIA.

21. 3aMKHYyTble MHOXecCTBa 6yneBbIX PYHKUUIA. TpeanoXeHns 1 NeMmbl 419 MHOXKECTBA
MOHOTOHHbIX PYHKLWIA.

22. Kputepuii NOMHOTbI MHOXKECTBA 6y NeBbIX (DYHKLWIA.

23. MNcesgorpadbl, rpagbl. Cnocobbl 3agaHns. 3omopdunam rpacos. OpUeHTMPOBaHHbIE
rpagbl.

24. 3apaHue rpaos guarpaMmamu. 3agaHue NPOCTPaHCTBEHHOM AmarpaMmmoin 6e3 nepeceyveHms
pebep.

25. Mnockue v nnaHapHble rpagbl. Teopema Jiinepa.

26. [lBa npumepa He nnaHapHbIX rpaga. Momeomopgmnsm rpagos. Teopema [MOHTpArMHa
KypaToBCKoro.

27. JlemMa 0 CyLLeCTBOBaHMM BEPLLWHBI CTeNeHN He 6onee 5.

28. Teopema 0 NATU Kpackax.

29. CeTtw. IoTOKK B ceTax. Teopema Popaa-PankepcoHa.

30. [lepeBbs. Teopema 0 3KBUBAIEHTHbLIX YCOBUAX MOHATUA [epeBa.

31. HymepoBaHHble aepeBbs. Teopema Kanw.

32. D1inepoBbl rpadbl. Kputepuid.

33. NamnibTOHOBBI rpadbl. Mpr3Hak.

OCHOBbI NMPOINrPAMMUWPOBAHUA

1 OCHOBHble KOHCTPYKLMW CTPYKTYPHOrO NPOrpaMMMpoBaHus: npucBamMBaHue, cneioBaHue,
BETB/IEHVE, LK.

2. ANropuTMbl NS PELLIEHMS TEOPETUKO-UNCIOBBIX 1 MPOCTEMALLNX BbIUUCAUTENbHBIX 334a4.

3. MoanporpavMmbl U PYHKLMOHAIbHOE MPOrpaMMpoBaHne. PeKypCrBHbIE anropUTMBbl.

4. CNoXXHOCTb BblUMC/IEHWIA. Bpems 1 NaMsiTb BbIYUCNIEHUS, MaKCUMaslbHbIE U CPeiHME OLIEHKM.



5 Cneundukaums n sepudukauma nporpamm. [Npegycnosus, NOCTYCMOBUSA, 4YacTUYHas U
MoJIHas KOPPEKTHOCTb, MHBAPWUAHT 1 OrpaHnNYnTeSNb LUKNA.

6. Cuctembl cumcneHua n npeactasneHve yucen B OBM. [IBoMYHasa cucTemMa CUMUCNEHUSA U
nobunTOBbIE OMepaLyu.

7. Paborta c TekcTtom. MNMpefcTaBneHne Tekcta B IBM. O6paboTKa TekcTa. NMonCcK TeKcTa.

8 Pabota c aitnamu. OCHOBHble [eACTBMS MO 00paboTKe TEKCTOBbIX (haifioB (OTKPbITHE,
3aKpbITUE, YTEeHWe, 3anuch).

9. MonCK B NUHENHBbIX CTPYKTypax fAaHHbIX. JIMHENHbIA MOUCK. [MXOTOMUYECKMe MeTofpbl
novcka. MakcumanbHoe v cpefiHee BpeMsi paboTbl a/IrOPUTMOB.

10. CopTupoBKa B NMHENHBLIX CTPYKTYpax [faHHbIX. KBagpaTU4Hble anroputMbl COPTUPOBKM
(ny3blpbKOM, BCTaBKaMi, BblOOPOM MaKCUMa/IbHOTO 3/IEMEHTA) U WX  MOAUMKALMW.
Coptuposkn Llenna.  Jlorapudmuyeckne MeTofbl COPTUPOBKWU  (CnvsHUAMKM,  Xoapa).
MakcvManibHoe 1 cpefHee Bpems paboTbl anropuTMOB.

11. AuHamuyeckoe pacnpegeneHve namatv. [JuHamuyeckue CTPYKTYpbl AaHHbIX. CRMCKM
(ofHOCBA3HbIE W [BYCBA3HbIE, JIMHEWHble W KOMbLEBble, MHOrOMepHble).  [lepeBbs.
MpepacTaBneHus rpaos. XeLw-Tabnumupbl.

12. OOBLEKTHO-OPVEHTMPOBAHHOE MporpaMmupoBaHue. MOCTPOeHMEe KiaccoB, HacnefoBaHue,
neperpyska oneparopos. LLIa6noHbl.

MPUMEPHBIE BOMPOCbI TECTOBbIX 3AAAHNN

1) CucTembl IMHENHBIX YpaBHeHWA. MeTog, Maycca peLleHns CUCTEM JIMHENHBIX YPaBHEHWIA.
Onpegenutens Matpuubl. CoicTBa onpedemtens. Metog Kpamepa peLleHuns cuctem
NNHENHbIX YPaBHEHWIA.

2) ANropuTMbl AN PELLEHNS TEOPETUKO-YMCIOBBIX M MPOCTENLLNX BbIYUCIUTENbHbIX 33aY.

3) 3ameHa nepemMeHHOI B HeonpeAeeHHOM UHTerpasie. ®opmysia MHTErpUPOBaHUA MO YacTAM.
4) Mnockune 1 NnaHapHble rpagbl. Teopema iinepa.

5) KpuTepuin NoMHOTLI MHOXKECTBaA 6y NeBbIX (DYHKLMIA.

6) Cuctembl cumcneHus 1 npeacrasneHne ymcen B OBM. [1BOMYHasa cUCTEMA CUMUCMEHUS Y
nobunTOBbIE OMepaLymun.

7) KBagpaTuuHble opMmbl. [puvBefeHVe KBaApPaTUYHOM (OPMbl K KAHOHWYECKOMY W
HopManbHOMY BuAy. MeTog JlarpaHxa M Metog HKo6W. [MONOXWUTENbHO OMpeaenéHHble
KBagpaTuyHble hopmbl. Kputepuii CrnbecTpa.

8) OCHOBHble KOHCTPYKUWW CTPYKTYPHOrO MpOorpammupoBaHus: npucsBaviBaHWe, CrefoBaHue,
BETB/IEHUE, LK.

9) NHTerpmnpoBaHme NpPOCTENLLNX NPppPaLMOHabHBIX (PYHKLWA.

10) CopTupoBKa B /IMHEMHbIX CTPYKTypax AaHHbIX. KBagpaTuuHble anroputMbl COPTUPOBKM
(ny3bIpbKOM, BCTaBKaMu, BbIGOPOM MaKCUMa/IbHOrO 3/IEMeHTa) U UX MOAUDUKALUN.

11) KoHeuYHble 1 cHeTHble MHOXeCTBa. MoLLHOCTb KOHTUHYYMa. Teopema KaHTopa 0 MOLLHOCTH
R.

12) KaHOHWUYecKune hopMbl 6yNeBbIX (YHKUMIA: NOANHOM XKerankuHa.

13) JnHeiHble npocTpaHCcTBa. JIMHelHas 3aBUCMMOCTb W JIMHENHas He3aBUCUMOCTb CUCTEM
BEKTOPOB. ba3nc 1 paHr cucTembl BEKTOPOB. MaTpuua nepexoja oT o4HOro 6asuca K Apyromy.
KoopanHaTbl BekTOpa B 6asuce. VIsMeHeHMe KOOpAMHAT BEKTOpa Npu M3MeHeHUn basuca.

14) MepBoe 1 BTOPOe npaswsio Jlonutans.

15) 3ameyaresibHble Mpesenbi.

16) KaHoHU4eckune hopMbl OyneBbIX (YHKLMIA: COBEPLLEHHAS AM3bIOHKTMBHAA HOPMa/ibHas
(hopma 1 CoBepLLUEHHAasA KOHBIOHKTUBHAA HOPMa/ibHas (hopMa.

17) CoOCTBEHHble uMCna W  COOCTBEHHble  BEKTOPbl  JIMHEMHOrO  NpeobpasoBaHus.
XapaKTepuCTUYECKUIA MHOrOY/IEH JIMHEMHOro npeobpas3oBaHus. HaxoxaeHue COGCTBEHHbIX
ymcen U CO6CTBEHHbIX BEKTOPOB JIMHENHOI0 Npeobpa3oBaHus.

18) Pabota ¢ haitnamv. OCHOBHble AeCTBUA N0 06paboTKe TEKCTOBbLIX (halinioB (OTKPbITUE,



3aKpbITue, YTeHUe, 3anuch).

19) MNpown3BofHas, ee reoMeTpuyecKnii cMbicn. OLHOCTOPOHHMNE MPOU3BOAHBIE.

20) O6bEKTHO-OPUEHTMPOBAHHOE NpOrpaMMupoBaHue. OCTpPOeHWEe KIaccoB, HacnefoBaHue,
neperpyska oneparopos. LLIa6noHbI.
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