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MNOACHUTEJBbHAS 3AIIMCKA

IIporpamma BCTYNMTEIbHOIO MCHBITAHUS IO crieluaibHocTd 7-06-0533-04
MaremMaTrka 1 KOMIIBIOTEPHBIE HAYKW U METOJUUECKHE PEKOMEH ALK COCTABIIEHb]
¢ yd4€ToM TpebOOBaHUN K BCTYNUTENbHBIM HCIBITAHUSAM, YCTAHOBIEHHBIX
MunucrepctBom obpaszoBanus Pecriybiuku benapycs.

Iesb ¥ 321244 BCTYNUTENBHOIO0 HCNIBITAHUS

Llenpr0 BCTYNHUTENBHOIO HCIBITAHUS B MArvcTpaTypy SBISETCS OLIEHKa
copMHUPOBaHHOCTH y aOUTYyPHUEHTa OCHOBHBIX IPOYECCUOHANBHBIX KOMIIETEHIIUH 1
FOTOBHOCTH OCBOMTbH BBIOPAHHYIO MaruCTEPCKYIO IPOrpaMmy.

3aauu BCTYMUTENBHOTO UCIIBITAHUS:

— IIPOBEPUTH YPOBEHb 3HAHUM aOUTYpUEHTa,;

— OIPEEIUTE CKIIOHHOCTH K HAay4YHO-UCCIIE0BATENLCKOM e TETbHOCTH;

— BBUCHUTH MOTHBBI IIOCTYIIEHHS B MAarucTpaTypy; OINpPENEeNUTh YPOBEHH
Hay4HBIX UHTEPECOB,;

— ONpPEJIENTUTH YPOBEHb HAYYHOU 3pYAULIMU aOUTYpUEHTA.

TpebGoBaHus K yPOBHIO IOArOTOBKH MOCTYNAIOMIKX

ITo obpazoBaTenbHBIM IIPOrpaMMaM MAaruCTPATYphl NPUHUMAKOTCS JIHLA,
MMEIOIME BbICIIee OOpa3oBaHUE. YPOBEHb OCHOBHOIO 00pa3oBaHMs JIMLI,
NOCTYMAKMMUX  JUJIS  [OJIyd4eHHMs  yriyOJeHHOro  BBICIIErO  0Opa3oBaHus
(marucTpatypsbl): I cryneHs BeiciIero o6pa3oBaHusl.

IIporpamma BCTYNMTENBHOIO MCHOBITAHUS HaIpaBlieHA Ha MOATBEPIKICHUE
HaJIMYUs HEOOXOAMMBIX JJISl YCIIEIIIHOTO OCBOEHUS 00pa3oBaTesbHOM MporpaMMel
MarucTpaTypsbl CASAYIOIIIX KOMITETEHIIUH:

YHHBepCAIbHBIX:

— BJIaJIETh OCHOBAMM HCCIIEIOBATE/IbCKONH JESATENbHOCTH, OCYIIECTBIISATH
[IOUCK, aHAJIM3 U CUHTE3 HH(pOpMAaLIUN;

— pemarh CTaHIapTHhIE 3aja4y IPO(pECCUOHANILHOM NeATENIbHOCTH Ha OCHOBE
IPUMEHEHUs MH(OPMAITHOHHO-KOMMY HUKAIIMOHHBIX TEXHOJIOTHI.

06a30BbIX NpodeccHOHANbHbIX:

— HCIIOJIb30BaTh IIOHSATUS U METObl BEIIECTBEHHOI0, KOMIUIEKCHOTO U
(QyHKIMOHANBPHOrO aHamM3a W [PUMEHATh WX Ui M3yYeHHs Mojeiei
OKpY Kalolllero MUpa;

— MPUMEHATH OCHOBHBIE airebpandeckie M TeOMETPUYECKHE IIOHATHUS,
KOHCTPYKIMM W METOJABI [ pelIeHHUs TEOPeTHYeCKUX M  IPHUKIAIAHBIX
MaTeMaTH4YeCKHUX 3a/ay,

— CTPOMTH MW aHaIU3UpoBaTh JAU(PdepeHLHanbHble MOJEIH  PeanbHO
IIPOUCXOAIIMX SIBJICHHMH U ITPOLIECCOB,;

— NPUMEHATh MaTeMaTUYECKUH armapar B MHTETPaliy ¢ KOMIIbIOTEPHBIMU
cpeAaMu UL CO3J@HMs M MCCIIE[OBAaHUS MOJENed pasiuyHbIX YpPOBHEMH
abcTpakiiuu;

— UCII0JIb30BaTh METO0JIOTMU CUCTEMHOT'O aHANIN3a, METO/Ibl U HHCTPYMEHTEI
IIPOEKTUPOBAHUS UH(POPMALIMOHHBIX CUCTEM;



— NPUMEHSATh COBPEMEHHbIE TEXHOJIOTUU U 0a30Bble KOHCTPYKLHMHU SI3BIKOB
[IPOrpaMMHPOBAHUSL JUISl pealu3aldy aJrOPUTMUYECKUX MPUKIANHBIX 3a1au U
pa3paboTKy Be6-IIPOEKTOB.

Copepxanue mnporpaMmbl HOCUT KOMIUIEKCHBIA U MEXAMCUHUILIMHAPHEIMA
XapakTep M OPUEHTHPOBAHO Ha  BBIIBICHUE Y MOCTYTNAIOLIMX
o01enpodeccuoHaNbHBIX U CIIEIUAIBHBIX 3HAHUM U YMEHHUH.

[Toctynmatoumit B Marucrtpartypy Mo coeruainbHocT  7-06-0533-04
MareMaTyKa U KOMIIBIOTEPHbIE HAYKU JTOJDKEH:

3HATDH:

— olpe/ie/IeHHs MaTeMaTHYECKUX MOHATUH], y4acTBYIOLIKUX B HOPMYTHPOBKAX
TEeOopeM;

— TOYHbIE (POPMYJIUPOBKU MAaTEMATHUYECKUX TEOPEM;

— (OpMyIMPOBKH JIEMM U TEOPEM, UCIIONB3YEMbIX NP JI0KA3aTENbCTBAX;

— METO/Ibl PElleHMs] HayYHO-TEXHUUECKUX U HHPOPMALIMOHHBIX 3a/1ay;

— OCHOBHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH.

yMeThb:

— IPUMEHATH TEOPHUIO K PELISHUIO 3ajla4 U UILTFOCTPUPOBATH OIPE/IE/IEHUS]
MaTeMaTUYECKUX MOHATUH U (OPMYTUPOBKH TEOPEM INPOCTHIMHU HMPAKTHYECKUMHU
pUMepamu;

— TIIPOBEPSATH BBINOJHUMOCTh YCIOBHM TeopeM, IPUMEHSEMBIX IIpH
J0Ka3aTe/bCTBAX;

— IIPUMEHSTb COBpPEMEHHble WH(POPMALMOHHBIE TEXHOJOTMH W METOJBI
peanu3alnyy peleHus NPUKIaaHbIX 3a/1a4.

BJ1a/1eTh:

— OCHOBHBIMM METOJIaMH TIIOCTPOCHUS MaTeMaTHYeCKHUX MOJeled U HX
MCCJIeZIOBaHUS;

— COBPEMEHHBIMU BBIYUCIIUTEIBHBIMU CPEICTBAMH;

— HaBblKaMM  camoo0Opa3zoBaHuss M crocobaMd  MCIIOJIb30BaHUS
MaTeMaTHYeCKOro anmapara JUisi IPOBEJCHHMS MCCIeIOBaHWM B  o6iacTu
MaTeMaTHKH.

Onucanue popMbl 4 IpoLeAypPbl BCTYNHTEIbHOI0 HCILITAHHS

BcrynuTenbHoe MCHBITaHUE SIBISETCS MPOLEAYPOM KOHKYPCHOTrO otbopa u
ycinoBueM Ipuéma Ha oOydeHHe JUIsl IOJyuyeHHUs YIIyOJIEHHOI'O BBICIIErO
obpazoBaHUS.

Opranusanusi NIpoBefeHHMS KOHKypca M mMpuéma JMI[ JUIs TIONy4eHHs
yrilyOJIEeHHOro BBICIIETO OOpa30BaHUSl OCYIIECTBISET NPUEMHAsS KOMMCCHUS B
coorBercTBud ¢ IlonoxenueM o NpUEMHOM KOMUCCHM YUPEXIEHMs BBICIIErO
obpasoBaHMs, yTBep)kAaeMbIM MUHUCTEPCTBOM o0OpasoBanus U IlpaBunamu
npuéMa JIMIl g II0JydYeHMsl  yrilyOJeHHOro  Beicuiero  oOpa3zoBaHus,
yTBepxa€HHBIMH [Toctanosnennem Cosera MunuctpoB Pecniy6muku benapycs ot
01.09.2022 Ne 574.

Konkypcsl Ha mosyyeHue yriyOJaeHHOroO BBICLIEr0 OOpa3oBaHMsl B OYHOM,
320YHOM, MMCTAHIMOHHOW (opmax MosydeHuss oOpa3oBaHMs 3a CYET CPENCTB
OroKeTa U Ha IJIATHON OCHOBE MPOBOASTCS OTAENBHO.



BerynurenbHbie UCTIBITAHUSI IIPOBOJSITCSL [0 YTBEPXKAEHHOMY
npezcenarenem npuémHoi komuccuu bBI'Y pacnucanuto.

[IpoBenenre BCTYNUTENBHOTO UCTIBITAHIS OCYILECTBISIETCS B YCTHOM hopme Ha
pPYCCKOM UK OEIOPYCCKOM SI3BIKE.

CocTaB 5K3aMeHALlMOHHOM KOMHCCHHM YTBEPXKIAETCsl NPUKA30M DPEKTOpa
bI'Y.

IIpy mpoBelleHHH BCTYIUTENBHOIO MCIIBITAHUS B YCTHOW (opme Bpems
MOJIrOTOBKY a0UTYpHEHTa K OTBETY He MeHee 30 MUHYT U He JOJDKHO MPEBBILIATE
90 MHHYT, a IPOAOJKUTENLHOCTh OTBeTa He Oojee 15 MuHyT. Jlis yTrouHeHMs
5K3aMEHAllMOHHON OLIEHKM aOUTYpPHEHTY MOryT ObITh 3aJaHbl JOINOJHHUTEIbHbIE
BOIIPOCHI B COOTBETCTBHUHU C IIPOrPaMMOI BCTYIIUTENBHOIO UCIIBITAHUSI.

OueHka 3HaHUM JIULL, TOCTYNAOIIMX AJIS IOy YEeHHsI YTITyOlIeHHOTO BICIIErO
o6pa3oBaHMs, OCYIIECTBISETCS IO AECATUOAIIBHOM IKaje, MOJOKUTEIbHOM
CYMTAETCS OTMETKA HE HUXKE «LLIECTU.

Ilpy nmpoBeeHMM BCTYNHTENIBHOTO MCIBITAHHMS B YCTHOH  (opme
9K3aMEHAl[MOHHAs OTMETKa OOBABIAETCS cpady I[IOCie 3aBeplleHHMs ompoca
abutypueHra.

XapaKTepHCTHKA CTPYKTYPbl 3K3aMeHAIIHOHHOT0 OuJIeTa

JK3aMeHALMOHHBIM OMJIET COCTOUT U3 BOIIPOCOB M0 Y4eOHBIM AUCIMILIMHAM:
anrebpa W TEOpHsS YMCEN, aHAIUTUYECKas TreoMeTpus, IuddepeHIanLHas
reoMeTpusi M TOIOJIOTMs, MaTeMaTH4YeCKHMi aHanui3, Teopus (yHKIHH
KOMILIEKCHOTO NIEPEMEHHOr0, ()YHKLUMOHAIbHbIM aHaI13, TEOPHUsI BEPOSITHOCTER U
MareMaTHyeckass CTaTUCTHKa, JAuddepeHlLuanbHble YpaBHEHUS, ypaBHEHUs
MaTeMaTu4ecKod (DU3WKM, WCCIENOBaHME Olepallfii, dKCTpeMalbHBIE 3a7a4d U
BapUalMOHHOE HUCYMCIEHUE, YKCICHHbIe METOJBbI, KOMIBIOTEpHAs MaTeMaThKa,
BeO-IporpaMmupoBaHue, 6a3bl JaHHBIX, COCTABIISIIOIIMX KOMILIEKC «MaTeMaTuka u
MH(POPMAIIMOHHBIE TEXHOJIOTHUIY.

OK3aMEHALMOHHBIA OMJIET COCTOUT M3 TpPEeX TEOPETUYECKHX BOIPOCOB,
IIO3BOJISIFOLMX OLEHUTD IOJIYUYEHHBIE B Ipouecce oOyueHust Ha | cTyneHu BhICIIEro
obpa3oBaHus (0Opa3zoBarenbHas nNporpaMma OakanaBprara) 3HaHUS U IPAKTUYECKHE
HaBBIKH.

Kpurepuu oneHuBaHusl 0OTBETA HA BCTYNHUTEIbHOM HCNBITAHHH

bann | Kputepuu olieHKY 3HaHUN W KOMIIETEHIIUN CTY/IEHTOB

10 - CUCTEMATU3MPOBaHHBIE, INTyOOKHUE U NIOJIHBIE 3HAHUS TI0 BCEM pasjieiaM
y4eOHOM POrpamMmpl, a TaKkxkKe 110 OCHOBHBIM BOIPOCAM, BEIXO/ISIIMM 34 €€
npeensl;

- TOYHOE UCIIO0JIB30BaHME HAYYHOU TEPMUHOJIOTHH (B TOM YKCJIE Ha
HUHOCTPaHHOM S3BIKE), CTUJIMCTUYECKU IPaMOTHOE, JIOTHUYECKH [IPaBUILHOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI;

- Oe3ynpeyHoe BiialeHue UHCTPYMEHTapueM YUeOHOM JUCIUITIMHEL
yMeHHe ero 3G (HeKTUBHO UCTIONH30BaTh B IOCTAHOBKE U PELIEHUU
HayUYHBIX U TPO(eCCHOHAIBHBIX 3a/1a4; _

- BBIp&)KEHHAs CIIOCOOHOCT CAMOCTOSITEIFHO U TBOPYECKH PellaTh




CJIOXKHBIE ITPOOJIEMBI B HECTAHJAPTHOW CHUTYAallWH;

- TIOJIHOE U IITyO0KO€ YCBOSHUE OCHOBHOM U JIOTIOJHUTEIBHOM JTUTEPaTyPEI,
PEKOMEHI0BAaHHOM yueOHOU MporpaMMoid IMCIUTUTHBL

- YMEHHUE OPUEHTUPOBATHCS B TEOPUAX, KOHLICTILUSX U HAIIPABJIEHUSX 110
U3y4aeMOU JUCLIUIUIMHE U JaBaTh UM KPUTHUUECKYIO OLIEHKY, UCIIOIb30BaTh
Hay4HbIE JOCTHXKEHUSI APYTUX AUCLUIUIUH.

- CHCTeMaTU3MPOBaHHBIE, IITyOOKHE 1 MOJIHBIE 3HAHMS 110 BCEM pasjieiaM
y4ueOHOI mporpamMmmbi;

- TOYHOE UCTIOJIb30BaHKE HAYYHOM TEPMUHOJIOTUH (B TOM YHMCIIE HA
WHOCTPaHHOM SI3BIKE), CTUJIMCTUYECKU TPAMOTHOE, JIOTUUECKH MPABUIILHOE
U3JI0’KEHUE OTBETA Ha BOTIPOCH;

- BJIaJICHUE MHCTPYMEHTapueM yueOHOM AUCIMIUIMHEI, YMEHHE €0

3} HEeKTUBHO KCIIOIBL30BATh B IOCTAHOBKE M PEILICHUU HAYUHBIX 1
npodeccnoHalbHBIX 3a/1a4;

- CIOCOOHOCTH CAMOCTOSITENILHO U TBOPUECKH PEIIATh CIIOXKHBIE POOIEME]
B HECTAHJAPTHOM CUTYAL[MM B paMKax yueOHOU porpaMmel;

- TIOJTHOE YCBOEHUE OCHOBHOM U JOTIOJIHUTENILHOM JIUTEPATYPHI,
pEeKOMEH/I0OBaHHOM y4eOHOM IporpaMMoil JUCHUIIIAHEL;

- YMEHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHIETIIHIX U
HaTpPAaBJICHUSIX 110 U3y4aeMOU JIUCIMIUIMHE U IaBaTh UM KPUTUYECKYIO
OLIEHKY

- CaMOCTOATENBHAA paﬁoTa Ha IIPaKTHYECKUX, J]aﬁ()paTOprlX 3aHATUAX,

- TBOPUYECKOE yUacTHe B IPYIINOBBIX 0OCY)KIEHUSX, BEICOKUM YPOBEHD
KYJIbTYPBI HCIIOJTHEHUS 3adaHui.

- CUCTEMAaTU3MPOBaHHbIE, [NTyOOKHE U TOJIHBIE 3HAHUS 110 BCEM
[OCTaBJIEHHBIM BOMpocaM B 06beMe yueOHOU porpamMmal;

- UCIIOJIb30BaHUE HAYYHOU TEPMUHOJIOIUU, CTUIIMCTUYECKU IPAMOTHOE,
JIOTUYECKHU NIPaBUIIbHOE U3JI0XKEHUE OTBETA Ha BOIIPOCHL, YMEHUE JIeaTh
000CHOBaHHbIE BBIBO/IbI;

- BJIaJICHUE UHCTPYMEHTapueM yueOHOU AUCHUIUIMHBI (METOaMu
KOMILIEKCHOI'O aHajIn3a, TEXHUKOW MH()OPMAIMOHHBIX TEXHOJIOTH),
YMEHUE €r0 UCI0JIb30BaTh B IOCTAHOBKE U PEIIEHUU HAYYHBIX U
npodecCHOHAIBHBIX 3a/1ay;

- CIOCOOHOCTDL CaMOCTOSITENIHHO PeIliaTh CII0XKHBIE IIPOOIEMBI B paMKax
yueOHOU nporpaMmsl;

- YCBOEHUE OCHOBHOM U JIONOJHUTENILHOM JIUTEPATyPhbl, PEKOMEH/I0BAHHOI
y4eOHOU porpaMMon AUCIUTIIIUHET,

- YMEHHME OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIETIIHIX U
HalpaBJICHUSX 0 U3y4aeMOU AUCIUILIMHE U JaBaTh UM KPUTHUYECKYIO
OLIEHKY C ITO3UILMI roCyJapCTBEHHON UIEOIOTHH (110 AUCIIUILIIMHAM
COLIMAIBHO-T'YMaHUTAPHOTO 1[UKJIA);

- aKTUBHAs CaMOCTOsITEbHAS paboTa Ha MPAKTUYECKUX,

NabOPaTOPHBIX 3aHATHUSIX, CUCTEMAaTUUECKOE yUacTUe B IPYIIOBBIX
00CyK/IeHUSIX, BBICOKUH YPOBEHb KYJIbTYPHI HCIIOJIHEHUSI 38 JaHMA.




- CUCTEMATHU3UPOBAHHBIE, NTyOOKME U TOJIHbIE 3HAHUS TI0 BCEM pasfieliam
y4eOHOM IIporpamMmmBsli;

- UCII0JIb30BaHKUE HAYYHOU TEPMUHOJIOTHH (B TOM YHCIIE HA HHOCTPAHHOM
S13bIKE), IMHTBUCTUYUECKH M JIOTUYECKH TIPABIITBHOE M3JIOXKEHUE OTBETA Ha
BOIIPOCHI, YMEHHE JIe1aTh 000CHOBAHHEIE BBIBOJIBI;

- BJIaJICHHE UHCTPYMEHTapueM yueOHON TUCIUIUIMHEL, YMEHUE €T0
KCII0JIb30BaTh B IOCTAHOBKE U PEILICHUH HAYYHBIX M IPOECCUOHATBHBIX
3a1ay;

- YCBOECHUE OCHOBHOW U JIOIIOJHUTEIBHOM JIMTEPATYPhl, PEKOMEHI0BAaHHOM!
yueOHOU porpaMmMon AUCHIUTIITNHEL;

- YMEHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLICTILIUSIX U
HaIIPaBJIEHUAX 10 U3y4aeMOi JUCLIUIUIMHE U JaBaTh UM KPUTHUECKYIO
OLICHKY;

caMoCTosATeIbHAsA paboTa Ha MPAKTUUECKHUX, J1a00PATOPHBIX 3aHATUSX,
y4acTUe B IPYNIOBBIX 00CYKIEHUSX, BBICOKAN YPOBEHB KYJIbTYPHI
MCIIOJIHEHHUS 3aJaHUM.

- IOCTATOYHO TOJIHBIE ¥ CUCTEMATU3UPOBAHHbBIE 3HAHUS B 00beMe yueOHOH
NpOrpaMMBel;

- ACTIOJIb30BaHUE HEOOXOAUMON HAYYHOU TEPMUHOJIOTHH, CTHIMCTHUECKH
rpaMOTHOE, JIOTMYECKH NIPaBUIILHOE U3JI0XKEHUE OTBETA Ha BOIIPOCEL,
yMeHHe Jie1aTh 000CHOBAHHEIE BBIBOJIH;

- BJIaJIeHUE UHCTPYMEHTapHeM y4eOHOH TUCIIMIUIMHEL, YMEHUE €T0
UCIOJIb30BaTh B pellIeHn! yueOHBIX U podeccroHambHBIX 3a/1aY;

- CIIOCOOHOCTB CaMOCTOSATEHHO IPUMEHSTh THUIIOBEIE PEILICHUsI B paMKax
yueOHO porpamMmal;

- YCBOEHME OCHOBHOM JIMTEPATYPhl, PEKOMEHI0BAaHHOU Y4eOHOM
MpOrpaMMON JUCHMIUIAHEI,

- YMEHUE OPUEHTUPOBATHCS B 0A30BIX TEOPUSX, KOHLEIIIUIX U
HalIpaBJIEHUAX 110 U3yyaeMOW TUCLMIUIMHE U 1aBaTh UM CPABHUTEITbHYIO
OLIEHKY;

- aKTUBHAs CaMOCTOsATeJIbHAsA paboTa Ha MPaKTUYECKUX, J1ab0paTOPHBIX
3aHATUAX, [IEPUOJUUECKOE YUACTHE B TPYIIIOBBIX 00CYKIEHUSX,
BBICOKUM YPOBEHB KYJIbTYPhI UCIIOJHEHUS 3aaHui.

- IOCTaTOYHBIE 3HaHUS B 00BEME yueOHOU IporpamMmmel;

- UCIIONb30BaHME HAYYHOU TEPMUHOJIOIMH, CTUITMCTUUECKU IPaMOTHOE,
JIOTUYECKH IIPaBUJIbHOE U3JIOKEHUE OTBETA HA BONIPOCH], yMEHUE JIe/1aTh
BBIBOJIBI,

- BJIaZICHUE UHCTPYMEHTap1eM y4eOHO! NUCIUIUIMHEL, YMEHHE €ro
KCIIONB30BaTh B PeLeHUH YUeOHBIX 1 MPodecCHOHATBHEIX 3a/1ay;

- CIIOCOOHOCTB CaMOCTOSATEBHO IPUMEHSATH TUIIOBEIE PEILICHUS B paMKax
y4eOHO# IIporpaMMBl;

- YCBOEHHME OCHOBHOM JIUTEPATYPhl, PEKOMEHAOBAHHON yueOHOM
IpOrpaMMOM TUCIUILIMHBL;

- YMEHUE OPUEHTUPOBATHCS B 0Q30BBIX TEOPHUSX, KOHLIETIIHAX 1
HaIpaBJICHUAX 110 U3Y4YaeMOW IUCLMIUIMHE ¥ JaBaTh UM CPaBHUTEIILHYIO




OLICHKY;
- caMoCTOsATeJIbHAs paboTa Ha MPAKTUYECKUX, JJaOOPATOPHBIX 3aHSATHUSIX,
y4acTHe B IPYIIOBBIX 00CYAEHUSX, BRICOKUAN YPOBEHb KYJIBTYPHI

UCIIOJIHEHUS 3aJIJaHUM.

- IOCTaTOYHBIMA 00bEM 3HAHUI B paMKaxX 00pa30oBaTeJIbHOIO CTaHIapTa;
- YCBOEHHUE OCHOBHOM JIUTEPATyPbl, PEKOMEHI0BAHHOU YueOHOM
IIPOrpaMMOM TUCIUILIIMHEI;

- ACTIO/Ib30BaHUE HAYUYHOU TEPMUHOJIOTUH, CTUJIMCTUYECKOE U JIOTHYECKOE
U3JI0XKEHUE OTBETA Ha BOIIPOCH], YMEHHUE J1eJ1aTh BEIBOIbI O€3
CYLLIECTBEHHBIX OIMOOK;

- BJIQICHUE UHCTPYMEHTApHEM YUeOHOU TUCIUIUIUHEI, YMEHHUE €ro
KCII0JIb30BaTh B PELICHUU CTaHAAPTHBIX (TUITOBHIX) 3a/1a4;

- YMEHHE I10]1 PyKOBOJICTBOM MperofaBaresis pelarb CTaHAapTHEIE
(TUnOBBIE) 3a/1aUN;

- YMEHME OPUEHTHAPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIETILHUAX U
HarpaBJICHUSAX 110 U3y4YaeMOU JUCLUILIMHE U 1aBaTh UM OLIEHKY;

- paboTa 1o/1 pyKoBOACTBOM IpEIo/iaBaTesis Ha MPaKTHIECKUX,
11a00OpPaTOPHBIX 3aHSITUSIX, AOIYCTUMBIN YPOBEHbD KyJIBTYPbI HCIIOTHEHHSI
3aJaHUM.

- HEZIOCTATOYHO IOJIHBIA 00BeM 3HaHUM B paMKax 00pa30BaTesIbHOIO
CTaHJapTa;

- 3HaHKUE YaCTU OCHOBHOM JIMTEpPaTypbl, PEKOMEHIOBAHHOMN yueOHOM
IIPOrpamMMoi IUCLUIUIUHBL;

- UCIIOJIb30BaHKe HAyYHOM TEPMUHOJIOI MY, U3JI0)KEHUE OTBETA HA BOIIPOCKHI
C CYIIECTBEHHBIMU JIMHTBUCTUYECKUMU U JIOTHUECKHMHU OIUOKAMMU;
- ciaboe Bi1afileHre HHCTPYMEHTapreM Y9eOHO! TUCIUITIUHE]
HEKOMIIETEHTHOCTD B PELIEHUH CTAHJAPTHBIX (TUIIOBBIX) 33/1a4;

- HEyMEHHE OPUEHTUPOBATHLCS B OCHOBHBIX TEOPUAX, KOHLICTIIUIX U
HallpaBJICHUSAX U3y4aeMOM IUCLUIIINHBI;

- IACCUBHOCTH Ha IIPAKTUYECKUX U J1a00PaTOPHBIX 3aHITUSIX, HU3KUH
YPOBEHb KYJIbTYPbl UCIIOJHEHHUS] 3aJaHUH.

- (hparMeHTapHbIe 3HAHUS B paMKax 00pa30BaTebHOrO CTaHapTa;

- 3HaHUs OTIEJIBHBIX JIMTEPATYPHBIX UCTOYHUKOB, PEKOMEH/I0BAHHBIX

y4€OHOM NporpaMMoi IMCIUILIUHEI,

- HEyMEHME UCII0/Ib30BaTh HAYUHYIO TEPMUHOJIOIHIO JUCIIUIUIMHEI,

HaJIMuy€ B OTBETE I'PyOBIX CTUIUCTUYECKUX M JIOTHYECKHUX OLIUOOK:

- IACCUBHOCTH Ha MPAKTUUECKUX U JJADOPATOPHBIX 3aHATUSIX, HU3KHIH
YPOBEHb KyJIbTYPhI UCIIOJIHEHUS 3aJaHUH.

- - OTCYTCTBHC 3HAHUU U KOMIIETEHIIUM B paMKax 06pa303aTeJle0ro
cTagaapTa MM OTKa3 OT OTBETA.




COJAEP)XAHUE IMTPOT'PAMMBbI

Pazpen 1. YueOnas qucuuniuna «Aureépa u Teopusi 4ucesn

Tema 1. ApudpMeTura 1eabix yuce

JlenuMocCTh LieJIbIX YMCeNl U ee CBOMCTBa. Teopema O JEJIEHHUH C OCTATKOM.
Haubonpimuii obmuit nenurtens. AnroputMm EBknmupa u 3amuce HOJ| B Buze
LEJIOYNCIICHHON JIMHEWHOM KoMOMHauuu. B3auMHO mpocThie yucia, KPUTEPHi
B3aMMHOM npocToTel. HauMenslnee obuiee kpatHoe. IIpocThie u cocTaBHbIE YKCIa,
OeCKOHEUYHOCTh MHOXECTBA IPOCThIX uncen. OcHOBHas TeopeMa apuhMETUKH.

Tema 2. Ilosie KOMIIEKCHBIX YHCEJT

Omnpenenenve KOMIIEKCHBIX uucen. Anredpanyeckas (popma KOMILIEKCHOTO
uncia. Komminexkcuoe conpsbxenue. KomnnexkcHas minockocts. Mojyiib ¥ apryMeHT
KOMILJIEKCHOro uucia. Tpuronomerpuueckas (opma KOMIUIEKCHOTO YHCIA.
YMHOX€EHWE U [elleHMe KOMIUIEKCHBIX YHCelI B TPUTOHOMETPHYECKO# (opme.
@opmyna Myaspa. M3Bneuenrne KOpHS U3 KOMIJIEKCHOI'O YHKCIIA.

Tema 3. MHorou/jieHbl

Konpio MHOrouneHoB or onHOW mepeMeHHOW Han mnojem. CreneHsb
MHOIro4YjleHa ¥ ee cBoicTBa. Teopema O J€N€HUU C OCTATKOM MJIsi MHOT'OYJIEHOB.
Teopema besy u cnenctBusi u3 Hee. HempuBomumsie mHorounensl. Teopema o
pasjioKeHMM MHOTOYJIEHA Ha HEIIPUBOAMMBIE MHOXUTENH. 3HaU€HUE MHOTOYJIEHA B
TOYKE, KOpeHb MHOrO4wIeHa. KpaTHOCTh KOpHSI MHOTOYJIEHA.

Tema 4. MaTpuubl 4 onepauuu HAJL HUMH

ITonsTe MaTpulpl pasMepa mxn. BUAbl MaTpHll: KBaapaTHas MaTpHLa,
JuaroHajbHas MaTpULa, BEPXHsAs U HWKHSS TpeyrojibHas MaTpHla, eIuHUYHAs
MaTpHulla, HyJleBasi MaTpulla, BEKTOP-CTPOKa, BeKTop-crosnbeu. Omepaiuu Hau
MaTpHUIaMU: CIIOKEHHE U YMHOXXEHHE MATpHUll, yMHOXKEHUE MATPHULIbl HA CKaJsp,
TpaHcnonupoBanue. CpolicTBa onepauuii Hax marpuuamu. O6parHasi mMatpula,
KPUTEpUH CYLIECTBOBAHMS U METO/bI €€ BHIYMCIICHMUS.

Tema 5. Onpeaeanrtenu

Omnpenenurend BTOPOro U TPeThero mopsakoB. Onpenenuresis KBajpaTHOM
MaTpMIlbl ~ IPOM3BOJILHOIO  IIOpsAKa MW ero  cBoicTBa.  OnpenenuTens
TPaHCIIOHUPOBAHHOW MaTpullbl.  MuHOpsl M anreOpanyveckue JONOIHEHMUS.
Teopema Jlamnaca. Pasnoxenwe omnpefenuTenst IO CTPOKE U CTOJOIY.
OmnpenenuTens NPpOU3BEAECHUS KBAPATHBIX MATPHII.

Tema 6. CucTeMbl TMHEHHBIX YPABHEHHU I

MatpuuHas 3amuck cUCTeMbl JMHEHHbIX ypaBHeHUH. Teopema Kponekepa-
Kanemnu. Meroaer TI'aycca u Kpamepa. OnHOponHblE CHCTEMBI, YCIOBHUE
CYILIECTBOBaHKS HETPUBUAIBHOIO peleHus. OyHaaMeHTalbHas CUCTEMA PELIEHHH.

Tema 7. BexTopHble NpocTpaHcTBa

Onpenenenve u  mnpumepsl. Cucrema 00pa3sylOIIUX, KOHEYHOMEpPHEIE
npocTpancTBa. JIuHelHas 3aBUCUMOCTh W HE3aBUCHMOCTH BEKTOPOB. basuc,
pasmepHocTh. KoopauHaTel BeKTOpa, UX M3MEHEHHe NpU W3MEHEHUU Oasuca.
Marpuna nepexoma ot onHoro 6asuca K Apyromy, mpeodpasoBaHHE KOOPAMHAT
BekTopa. CyMMa U nepeceueHue MoAIpOCTPaHCTB. PaHr MaTpuIipL.

Tema 8. JIunelinbie 0TOOpaKeHHs



JInneiiHoe otoOpakeHue, ero sapo 1 obpa3. Anrebpanueckue AeHCTBUS HaL
JIMHEUHBIMU OTOOP@XEHUSMH: CyMMa, YMHOXXEHHE HAa KOHCTAHTY, KOMITO3MIUS.
JluHelHbI omepaTop M ero MaTpuua. lV3aMeHeHHe MaTpHUIbl OmepaTopa Ipu
nepexone K Apyromy Oasucy. MaTpuia KOMIO3UIMM M CYMMbl JIMHEHHBIX
OIIepaToOpOB.

Tema 9. bunnneiinbie u kBagpaTH4HbIe GOPMBI

Bununeiinas gopma Ha BEKTOPHOM IPOCTPAHCTBE, ee Marpuua. MsmeHeHue
MaTpullbl OunuHeldHOM QopMBI TNpH U3MeHeHMHM 0aszuca, paHr  (HOPMEL
KBagpatuunas ¢opma u ee wMatpuna. KaHoHudeckuid B OHIMHEHHONW U
KBafpaTU4HOH (popMel. Anroputm Jlarparnxa npuBe/IeH|s KBaApaTUIHOM (pOopMBI K
KaHOHMYeCKOMYy BuAy. HopmanbHbBI BUJ BEIIECTBEHHOH ¥ KOMILIEKCHOM
KBaJpaTHYHBIX (OpM. 3aKOH KHEPLUH BELIeCTBEHHBIX KBaJpPaTHUHBIX (HOpM.
3HaKoOIIpeeIeHHbIe KBapaTuuHble (opMbl, kKputepuid CubBecTpa.

Tema 10. EBkiinaoBsl npocTpaHcTBa

EBxnunoBel npoctpaHcTBa. JlimHa Bektopa. Hepasencrso  Kouu-
bynsaxosckoro. Yrona mexay Bekropamu. OpTOroHaJbHBIA U OPTOHOPMUPOBAHHEIN
Oazuc. OproroHanbHoe [ONOJHEHHE K  IOANPOCTPAHCTBY. PasjoxeHue
IPOCTPAHCTBA B IMPSMYIO CyMMY IOAIPOCTPAHCTBA MU €ro OPTOrOHAIBHOTO
JOTIOJTHEHUSI.

Tema 11. I'pynnsl

Onpenenenue rpynmnsl, noarpynnsl. ['omomopusm, uzomopdusm. [opsmox
sneMeHTa rpynnbl. lluxnugeckue mnoxarpynmnsl. Llukinuueckuwe rTpymnmel, HX
knaccuukanus, CMexHble KJIacChl 10 MOArpYyIINe, UHASKC NoArpynbl. Teopema
Jlarpanxa u cneactsus u3 Hee. HopmansHas noarpynmna. ®@akroprpymnna. OcHoBHas
TeopeMa 0 roMoMopdu3mMax rpymrl.

IIpumepueiii nepeuens BonpocoB no Pazaeny 1.

1. Teopema 0 meneHuMu ¢ OCTaTKOM IS LieibiX uuces. AnroputM Esxnuna.
[IpocTle M cocraBHble 4YHCla, OECKOHEYHOCTh MHOMECTBA MPOCTBIX YHUCE]L.
OcHoBHas TeopemMa apu(PpMETHKH.

2. Kommnekcuele umcia. Anrebpauueckas U TPUTOHOMETpHUUecKas (hopma
KOMIIJIEKCHOTO qucna. YmHuoxeHnue KOMIIJIeKCHbBIX quce B
Tpuronomerpu4ieckoi ¢popme. opmyna Myaspa.

3. Marpuupl 4 omnepauuy Hax HUMH. Buasl marpun. O6parHas marpuna,
KPUTEPUH CyLIeCTBOBAHUSI U METO/Ibl €€ BbIUUCIICHHUSL.

4. Onpenenureny, uX OCHOBHBIE cBoMcTBa. Teopema Jlamnaca. Pasnoxenue
OTIpeJEeNIUTENs I10 dJeMeHTaM CTpoku (cronbua). OnpemenuTens NPOU3BELEHUS
MaTpHLL.

5. Cucremsl nuHelHBIX ypaBHeHUl. Teopema Kponekepa-Kanesin. Mero 15l
["aycca u Kpamepa. Cuctembl OJHOPOAHBIX JIMHEHHBIX YPaBHEHHIA.

6. MHoro4sneHsl oT 0OfHOM nepeMeHHO. Teopema o eleHUU MHOIOUJIEHOB C
ocTaTkoM, TeopeMa besy. KopeHb MHOrouneHa, KpaTHOCTh KOPHSI, YUCIO KOPHEH
MHorouieHa. Henpusoaumsle MHOrowIeHsl. Teopema 0 pa3iiokeHU MHOIOUYJIEHA B
IIPOU3BE/IEHUE HEIPUBOAUMBIX MHOTOUJICHOB.
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7. BexrtopHble mpocTpaHcTBa. JIMHeiHas 3aBUCUMOCTh M HE3aBMCHMOCTb
BeKTOpOB. basuc, pasmMepHOCTb, KOOpAMHATBl BeKTOopa. Marpuua mnepexojia OT
ozHOro 0asuca kK gpyromy. Panr matpuiisl.

8. JluneiiHoe OTOOpaXkeHHe BEKTOPHBIX IPOCTPAHCTB, €ro sApo U obpas.
Marpuua nuHelHOro omneparopa. MaTpuua CyMMbl U NPOU3BENEHUS JIMHEHHBIX
omeparopoB. CoOcTBeHHOEe UHCIO U COOCTBEHHBIM BEKTOp  OIepaTopa.
XapakTepuCcTUYECKU MHOTOWIEH orepaTopa U MaTPHIIBL.

9. bununelinele u kBagpaTU4yHble (opMbl. KaHOHUUECKUI BU KBaAPATHUHOM
(Gopmbl. Aaropurm JlarpaHmxa mnpuBeleHHsi KBaJApaTHYHOH QopmMbl K
KaHOHHYEeCKOMY BHAY.

10. Onpenenenue rpynnsl, noarpynmbl. [‘omMoMopdusM, uzoMophu3M.
[Tukaudeckue noArpynnsl. Lluknuueckue rpynmnel, ux kiaccubuxaius. CMexHble
KJIaCChl, MHJIEKC NoArpynnsl. Teopema JlarpaHnxa u cieiCTBUS U3 Hee.

11. EBxmupoBel mpoctpancTBa. Jlnuna Bekropa. HepaBencrBo Kowuu-
BynsikoBckoro. OproroHanbHblii © OpPTOHOPMUPOBaHHBIN Oazuc. OpToroHansHoe
JIOTIOJIHEHHE K IOANPOCTPAHCTBY. Pasio)keHue MpoCcTpaHCTBa B MPIMYIO CYyMMY
IIOJIIPOCTPAHCTBA U €r0 OPTOrOHAIBHOTO AOTIOTHEHHUSI.

Pasznen 2. YueOHas JMcUMI/INHA «AHAJUTHYECKAS FeOMETPHUSD

Tema 1. BekTopsl

[lousitue BekTopa B mpocrpanctBe E°. Jlune#HO 3aBHCHMBIE M JTHHEHHO
HE3aBHCUMBIE CUCTEMBbI BEKTOpPOB, 0Oasucel u adduuHble penepsl. Koopauuatsl
BEKTOPOB U TOYEK, CKaJIIpPHOE, BEKTOPHOE U CMELIaHHOE [TPOU3BEeHUST BEKTOPOB.

Tema 2. Adppunnas reomerpus

YpaBHeHHUs] TpsiMbIX Ha IUIockoctd E2, mpsAMBIX M MJIOCKOCTeH B
npoctparctse E*. [Tousitue a@ punnoro npoctpancTsa A" adpuHHbIe pereps! B A",
k -mMepHBle mIocKocTH B A", CrIOCOOBI MX 3a[aHuUsI, B3aMMHOE PACIIONIOKEHHE ABYX
mockocTeit. I'pymnisl ahduHbIX mpeobpasosanuii mwiockoctu E* u npocTpancTsa
E3, adpdunnas reometpus.

Tema 3. EBKkiIM10BbI IPOCTPAHCTBA

IlonsTue eBknumoBa ToOYeuHOro mnpocTpaHcTBa K", opToroHanbHOCTH
miockocted B E". PaccrosHue mMexnay AByMs IUIOCKOCTAMM. [ pynimbl ABMIKEHMUM
miockocty E2 u npoctpanctsa E3, eBknuiosa reomeTpus.

Tema 4. KpuBble U 10BepXHOCTH BTOPOro NOPsAKA

Omnuncel, runepbonsl, mapabonbl.  DIUIMIICOMABI,  TUNEPOOIOMUIB,
napabosoubl, LMIMHAPEL U KOHYChI BTOPOTO Mopsijika B ipoctparcTse K. durypsl
BTOPOIO Nnopsiaka B mpoctpanctsax A" u E".

ITpumepHblii nepedyens Bonpocos no Paszgeny 2.
1. Bekropsl B mpoctpancTBe E3, ckanspHoe, BeKTOpHOE M CMeILIaHHOE
POU3BENCHUS.
2. VYpaBHeHuss npsMbIx Ha IMiockocTd K2, OpsaMbIX M IUIOCKOCTed B
npoctpascTse E3.
3. Dnnunc, runepboia, napadona, UX ypaBHEHHUS U CBOUCTBA.
4. KpuBble BTOpoOro nopsiika Ha niaockoeru E2,
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5. Ilousitne adduuHoro mpocrparcTsa A", mpumepsl. [Tnockoct B A", ux
YPaBHEHHUs U B3aUMHOE PACIIOIOKEHUE.

6. Ilonstue eBximpoBa TO4YeuyHOro mnpocrtpancrBa E". OpToroHanbHOCTh
riockoctel B E". PaceTosinue OT TOYKM 10 MJIOCKOCTH.

Pa3pnen 3. YueOnas gucuuniaunna «/IAuddepennunansuas reomerpus u
TOINOJIOTHS»

Tema 1. KpuBnle

Ilonstue xpusod. HatypanbHas napamerpusanusi kpuBod. Penep Dpewne.
dopmyisl Opene. KpuBusHa u KpyueHUe KPUBOH.

Tema 2. IloBepxHocTH

[Toustue moepxHoctu. IlepBasi dyHpameHTanbHas (opma MOBEPXHOCTH.
Bropas {QynnamentanpHas (¢opma 1noBepxHOcTH. HopMmanbHas KpUBH3HA
noBepxHocTH. [lonHas u cpeansisi KpuBU3HBL. THUIIBI TOUEK HA TOBEPXHOCTH.

Tema 3. MeTpnueckHe U TONOJOrHYeCKHe NPOCTPAHCTBA

[loHATUST METPUUECKOTO U TOIMOJOTMYECKOr0 MPOCTPAHCTB. 3aMbIKAHUE,
BHYTPEHHOCTh M TpaHHMI]a MHOXECTBA B METPUYECKOM M TOIOJOTHYECKOM
npocrpancTBax.  IlomHoe — MmeTpudeckoe — mpocTpaHcTBo.  HempepsiBHbIE
otobpaxenus. ['omeomopdusm.

Tema 4. KoMnakTHOCTD M CBSI3HOCTH

[lonstue xommnakTHOCTH. Kpurepum KOMIAKTHOCTH  METPUYECKOTO
npoctpaHcTBa. CBsA3HOCTh. [loHsiTHE CBSI3HOW KOMIIOHEHTBI TOIOJIOIMYECKOTo
MIPOCTPAHCTBA.

IIpumepHbIii nepeyeHs Bonpocos no Pazaeny 3.

1. Kpussie Ha miockoctd E? u B mpoctpanctse E®, cnoco6s! 3a1anus KpUBBIX.
HarypansHas napaMmetpusanusi KpuBO.

2. KpuBu3Ha U Kpy4yeHUE KPUBOM, UX TE€OMETPUYECKUN CMBICI. Dopmy.Jibl
Dpene.

3. Tlosepxuoctu B E* u crmoco6el ux 3ananus. KacaresnbHas IIIOCKOCTh U
HOpMaJlb B TOYKE [TIOBEPXHOCTH.

4. IlepBas ¢pyHaamMeHTaNbHas (POpMa NMOBEPXHOCTH M 3a/1a4M, pelaeMble
¢ ee NOMOIIBIO.

5. HopmanbHas kpuBu3Ha moBepxHOCTU. Bropas (yHpameHTanbHas ¢Gopma
nosepxHoctu. [TonHas (rayccoBa) KpUBU3HA.

6. [lonsiTue Tonosoruyeckoro npoctpancrea. CriocoObl 3a/1aHus TOIMOJOIHHT,
CpaBHEHME TOIIOJIOrMH. BHyTpeHHOCTh, 3aMblKaHWe, [paHHLlA MHOXECTBAa B
TOIIOJIOMMYECKOM IIPOCTPAHCTBE.

7. HenpepbIBHBIE 0TOOpaXXEHMsI TOMOJOTMUECKUX TPOCTPAHCTB U UX CBOMCTBA.
Kpurtepuu HenpepsiBHocTu. ['omeomopduszm.

8. KommakTHble M CBf3HBIE TONOJOrMYeckue npocrpaHcTBa. Kpurepuu
KOMITaKTHOCTH METPUYECKOI0 IIPOCTPAHCTRA.
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Pa3zpnen 4. Yuebnas aucuuniauna «MaremaTudeckuii aHAIU3»

Tema 1. MHo:xecTBa u pyHKIIUU

[lonsiTie MHOXECTBa, OTHOLIEHUSI BKIIOUEHMUSI U pPaBEHCTBA MHOXECTB,
onepauyu HaJl MHO)XecTBaMU. OTHOLLIEHMsI, OTHOLLIEHME 3KkBUBajIeHTHOCTH. OO011ee
noHsTHEe (yHKUMU, 00pa3bl U NMpoodpa3bl 31eMEeHTOB U MHOXeCTB. Kommo3uuus,
CIOpPBEKIIUs, UHBEKLIUS, Ouekius, oOpaTtHas GyHKuus. MOIIHOCTE MHOXECTBA.

Tema 2. Yucsa u nocjiegoBaTelbHOCTH

MHO0eCTBO BellleCTBEHHBIX YUCE, €r0 BAXKHEUIIINE TOAMHOXKECTBA. TouHbIe
rpaHyLbl YMCIOBBIX MHOXeCTB. OmnpeleleHue Ipejena I0CIeJ0BaTeIbHOCTH.
[Ipenen MOHOTOHHOM MOCHenOBaTebLHOCTU, uuciao Ounepa. Kpurepuit Koiu
CXOOMMOCTHM IIOCJIeIOBaTeNbHOCTH. PasznuyHble (OpPMBI IOJHOTHI MHOXXECTBA
BEILIECTBEHHBIX uucesl. YacTuuHble MNpejesnsbl MOCIeI0BATEIbHOCTH, BEPXHUM U
HWDKHUN TIpEebl.

Tema 3. ®DyHKUMH OAHOM MepeMEeHHOM U psiabI

Onpenenenue npeznena QyHKUMHA B Touke. I1ATh 3aMeyaTeNbHBIX MIPE/IETIOB.
Onpenenenue HenmpepblBHOCTH (DYHKUIMKA B TOUKe U HA MHOXecTBe. OCHOBHbBIE
TeopeMbl 0 (YHKLHMSIX HemnpepblBHBIX Ha oTpe3ke (Beiiepmrpacca u bonbuano-
Koruun). [lonsiTue paBHOMEpHOM HenpepbIBHOCTH, Teopema Kantopa. Onpenenenue
npou3BofHOW U guddepeHunana (GyHKIMM OJHOM IepemMeHOM, Tabiuua
npousBoAHbIX. OCHOBHBIE TeopeMbl O aAuddepeHuupyembix Gynkuusx (Depma,
Jlarpanxa, Kowmn). [Ipasuna Jlonurans. @opmyna Teitnopa ¢ ocrarkamu [leano u
Jlarpamxka. MccnenoBaHue (yHKLUMH C I[TOMOILBIO IIPOU3BOAHOM (3KCTpPEMYyMBbl,
MOHOTOHHOCTb, BBINYKIOCTh). [loHATHEe mnepBoOOpa3HOM U HEONpPEeASTCHHOTO
uHTerpana, tabnuua wuHTerpanoB. OmnpeneneHue wunHTerpana Pumana. CyMmbl
HapOy, KpuTepuil UHTErPUPYEMOCTH, KJIaCChl MHTErpupyeMbIx pyHKuuid. Dopmyiia
Heiotona-Jleitbuuna. HecobcTBeHHble MHTErpaibl NEPBOrO W BTOPOrO poja.
[TonsiTre yncaoBoro psia. AOCOIIIOTHAS U yCIIOBHAS CXOAUMOCTD YHCIIOBBIX PSIOB.
[Ipu3Haku CXOAUMOCTH TIOJOXKUTENBHBIX psaaoB ([lanambepa, Komm, Paabe,
["aycca). Ilpusnaku upuxie u AbGens. Psag @ypre, ycnoBusi CXOIAUMOCTU psizia
@ypse (B Touke M paBHOMepHOH). CBOHCTBa CyMMBl (DYHKLIMOHAJIBHOI'O psijia
(HenpepbIBHOCTb, AU((hepeHIIUPYEMOCTh, UHTEIPUPYEMOCT).

Tema 4. ®yHKIIMH MHOTHX IepeMEeHHbIX

[Tonsite auddepenuupyeMocT GyHKIMHA MHOIMX MEpPeMEHHbIX. YacTHbIe
[IPOU3BOJHBIE, [IPOMU3BOAHAS [10 HAIIPABJIECHUIO, I'PAJUEHT U €ro reOMETPUUECKUM
cMbicit. MaTpuiia SAko6u. TeopeMsl 0 HessBHOM U 00paTHON QYHKIUNA. DKCTPEMYMBI
GyHKUME MHOrUX nepeMeHHbIX. HeoOXoaumoe yciioBHe, TOCTaTOYHBIE YCIIOBHS
CyILIIECTBOBAaHUS SKCTpEMyMa.

Tema S. KpaTHble, KpuBOJIMHEHHbIEe U MOBEPXHOCTHbIE HHTETPAJIbl

Onpenenenne wuHTerpana Pumana Ha eBKIMIOBBIX IPOCTPAHCTBAX.
OnpeneneHrue KpUBONUHEWHBIX UHTETpasIoB 1-ro u 2-ro poga. ®opmyna I'puHa.

IIpumepHbIii nepedyens Bonpocos no Pazgeny 4.

1. MHOXeCTBO BellECTBEHHLIX uuces. BakHelilue noAMHOXecTBa B R U ux
MOILIHOCTb. Teopema KaHTopa 0 HECUETHOCTH MHOYKECTBA BEIIECTBEHHBIX YMCEJ.
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2. YucnoBble MHOXecTBa M uX TIpaHuubl. Teopema J[lemekunma o
CYLLIECTBOBAaHMM TOYHBIX I'PAHUIL.

3. [Ipenen nocnaen0BaTEIBHOCTH U €TI0 CBOMCTBA (€IMHCTBEHHOCTD, ONEpaltH
HaJ[ II0C/Ie0BATENIbHOCTMM, NIPEAEIbHbIN NIepexo]l B HepaBeHeTBax). Teopema o
npejesie MOHOTOHHOH mocJjenoBaTebHOCTH. ucio Ditnepa.

4. Kpurepuit Ko cxogumocTu mnocienoBatenbHocTd. [IpenenbHas Touka
MHOXecTBa B R, nemma bonbuano-BeliepimTpacca 0 CyleCTBOBaHMU ITpeIeNIbHO
TOYKH.

5. Teopema Kantopa o cTsaruBarouieiics NOCIeIOBATEIBHOCTH OTPE3KOB.
Jlemma Bbopeas-JlebGera o nokpbITHSIX OTpe3Ka HHTEPBAJIAMH.

6. Ilpenen ¢yHKUMM B TOUKe U HempepbIBHOCTh. OCHOBHBIE TEOPEMBI O
HEMpEepbIBHBIX (QYHKUMAX (#Be Teopembl bonbuano-Komu, aBe TeopeMsbl
BeiiepuiTpacca).

7. TlpousBomnas u nuddepeHuUpyeMocTb, npaBuia AuddepeHInpoBaHus.
ITpousBoaHas KOMIO3ULIMH, TPOU3BOAHAS OOPATHOU (YHKIIUH.

8. Teopemsr @epma, Posus, JIarpan:ka (o koHedHbIX npupamenunsx), Komm
(06 oTHOIIEHUM MpHUpAILEHUH ).

9. lIpaBuaa Jlonutans pacKpbITUSI HeONpeAeJeHHOCTEi.

10. ®opmyna Teitnopa ¢ ocratkamu B popme Ileano u Jlarpanxa.

11. Onpenenenue unrerpana Pumana mins (GyHKUMH OOHOW NepeMeHHOM.
HeobOxonumoe ycnoBue wuHTerpupyemoctd. Cymmbl Jlap6y u uX CBOMCTBa,
KpuTepuil uHTerpupyemoctu. Knaccel unterpupyemsix GyHKIUM.

12. IuddepenunpyeMocTb UHTErpaja ¢ MNEPEMEHHBIM BEPXHHUM IIPEIEIIOM.
CymecTBoBaHHe nepBoOOpa3HOW /ISl HenpepbiBHOW (yHkuuu, dopmyiaa
Hprorona-JleiOuuna. VMurerpupoBanue mo 4acTsM U 3aMeHa IEpPeMEHHBIX B
OIIPENEIIEHHOM UHTErpalne.

13. TToHsiTe YUCIIOBOIO Psijia, CXOMSALIMECS U pacxoasuuecs psabl. Kpurepuit
Komm cXoauMOCTH 4HUCIOBBIX PsAfoB. [IpM3HaKM CXOOUMOCTH MOJIOKUTEITBHBIX
psanoB (Komm ¢ xopuewM, Hanambepa, ['aycca).

14. AGcosoTHass U YCIIOBHAs CXOJMMOCTb HYMCJIOBBIX psiaoB. Ilpusnaku
Jdupuxae u Abens.

15. @yHxknMoHalbHBIE psABl W IOCIENOBATEIbHOCTH. PaBHOMepHas
cxonumocThb.  Kpurepuii Komm  paBHOMepHOW — cxomumoctu. [IpusHaku
Beiiepmtpacca, AGenst u lupuxiie s paBHOMEPHOM CXOIUMOCTH.

16. MuTerpanbHble NpeACTaBICHUSI YACTUYHBIX CYMM TPUTOHOMETPHUUECKOrO
psna @ypse. Jlemma Pumana-Jlebera. Ilpunuun nokanusaumu. YCIOBHS
cXoauMocTH psioB Dypbe (B TOUKE U paBHOMEPHOM).

17. JuddepenuupyeMocTs B YacTHBIE MPOM3BOAHBIE (GYHKIMH MHOIUX
MEPEMEHHBIX, IIPOU3BOJHAs 10 HAIPABJICHUIO, IpajgueHT. [Ipor3BoaHbIE BBICIINX
nopsAKoB, Teopema IlIBapiia o paBeHCTBE CMEIIaHHBIX TPOU3BOIHBIX.

18. JlokaibHble IKCTpeMyMbl (YHKIMH OJHOM ¥ MHOTMX IEPEMEHHBIX.
HeobGxoaumMble ycrnoBUsi M [OCTATOYHBIE YCJIOBUS JIOKAJIBHOIO 3KCTPEMyMa
(YHKIUH,

19. Teopembl o0 HessBHOM M oOpaTHOM (QYHKLMAX, YCIOBUS UX
o pepeHIupyeMoCcT U (OPMYJIbI ISl TIPOU3BOIHBIX.
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20. Mepa XopnaHa B R" M ee CBOWCTBa: MOHOTOHHOCTh, aJJIUTUBHOCTB,
cy0anIuTUBHOCTb.

21. HMurerpan Pumana B R" u ero cpoiicrBa. CBeleHue HHTErpana K
noBTOpHOMY (Teopema DyOuHM), 3aMeHa NIePEMEHHOU B KPaTHOM UHTErpaie.

22. KpuBonuHeiiHble UHTETPAIbI U UX OCHOBHbIE cBoicTBa. Popmyna ['puna.

Pazgen 5. Yuebnas qucuuniuna «Teopust pyHkumnii KoMnjiekcHoOro
nepeMeHHOro»

Tema 1. AvanuTuudeckue GyHKIHH

[TpousBoaHasi pyHKUMH KOMILJIEKCHOTO NEPEMEHHOI0 U €€ reOMEeTPUYECKU
cMmeics. YcnoBus Komm-Pumana. Axanutudeckas ¢yskuusi. Muterpanbhas
teopema Ko, Muterpanbras Gopmyna Koy,

Tema 2. CreneHHble psiibl U BbIYETHI

CreneHHOM psig, paauyc cxomumocTH, (opmyna Komm-Anamapa s
paguyca cxonumoctu. Psan Tetnopa. Psag Jlopana. M3onupoBantbie ocobble TOUKH
u ux knaccudukanus. OcCHOBHas TeopeMa O BbIUETaX.

IIpumepHblii nepeuens Bonpocos no Pa3zaeny S.

1. IlpousBomHas OT (YHKUMH KOMIUIEKCHOTO IIEPEMEHHOI0 U ee
reomeTpudeckuii cmbici. Ycnosus Komm-Pumana.

2. DnemeHTapHble  aHaJuTU4Yeckue  (yHKUMHM  (SKCIIOHEHIMAJIbHAS,
norapudMUUecKas, CTEleHHasi, TPUTOHOMETPUUECKHE U TUrnepOoNuyYecKre u
obpaTHble K HUM).

3. UnrerpansHas Teopema Ko, MuTerpansnas ¢popmyana Kouu.

4. Crenennsie psaasl. @opmyna Komu-Anamapa. PaznoxxeHue aHaIMTAYECKOM
byHkuuu B psan Teitnopa. CBolicTBa aHaIUTUYECKUX (DYHKLMH.

5. Paznoxkenue ananuTuyeckoit pyuxuuu B psia Jlopana. M3onuposanHsie
0coOblIe TOYKU U UX KJIACCU(DUKAITHSL.

6. Beruetsl U ¢dopmynsl s X BblukcieHus. Teopema Koin o BblueTax.
Brryer B OeckoHeuHO yaaneHHON Touke. TeopemMa o MOJHONU CyMMe BbIUETOB.

Pazagen 6. Yuebnas aucunninna « PyHKIMOHAJIbHBIH aHAJIN3»

Tema 1. Mepa u unterpan Jlebera

Konbua, anrebpsl, o -anrebpsl MHOXKeCTB. Mepa Ha KOJIblle MHOXECTB. O -
aIUTUBHASL Mepa Ha KOJIblle MHOXECTB. bopeneBckue MHOXKECTBa, TTPOI0JDKEHHUE
mepsl 1o Jlebery. Msmepumbie MHOXecTBa. M3Mepumble (yHkuuu. MHTerpan
Jlebera.

Tema 2. MeTrpuyeckue 4 HOpMHPOBaHHbIE IPOCTPAHCTBA

Cxopsiiiasicss  TOCeIOBaTENbHOCTh,  MocnenoBaTenbHocTh  Komm B
METPUUECKHUX IIPOCTPaHCTBAaX. CxomumocTb (YHKLMOHATBHBIX
MOC/IEIOBATEIbHOCTEM: TOYEYHAss CXOOUMOCThb, CXOJMMOCTH IIOYTH BCIOIY,
paBHOMepHass  cXoAMMOCTb.  OroOpakeHMs:  HENpepbIBHbIE, PaBHOMEPHO
HenpepbIBHbIE, yAoBiIeTBopstomue ycioButo Jlunmmuna. IlomHoe merpuyeckoe
npocTpaHcTBO. [IpuHIMN cxxumaroux oroopaxeHuit. [lonogHeHne METPUHECKOTO
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npocrpaHcTBa. Berogy ninorHoe MHOXecTBO. Hopma Ha BEKTOPHOM IPOCTPAHCTBE.
banaxoBo npoctpancTBo. [IpocTpancTBa cyMMupyembiX (yHKLMH.

Tema 3. JIuneiinble onepaTopbl

JIuneliHblil orpaHuveHHbIM omeparop. Hopma juHEHHOro OrpaHuyeHHOI'O
oneparopa. JIuHeliHble WuHTerpanbHble omneparopsl. O6pas, snpo, rpadux
nuHelHoro omeparopa. OOpatumsblii onepatop. CoOCTBeHHble 3HA4YeHUS U
COOCTBEHHBIE BEKTOPbI JIMHEHHOTo onepaTopa. CIIeKTp JMHEHHOTr0 oneparopa.

Tema 4. 'nnb0epToBBI NPOCTPAHCTBA

Ckansiproe npousBenenue. [ uinpbepToBo mpocTpancTBo. OpTOroHanbHBIE
BeKTOpEl. [Ipoeknust Bekropa. bazuc B HOpMUPOBAHHOM BEKTOPHOM IPOCTPAHCTBE,
B I'MJb0epTOBOM IpocTpaHcTBe. Psin @ypbe 110 OPTOHOPMUPOBAHHOM cHUcTeME B
ruIL0epTOBOM IPOCTPAHCTBE.

Tema S. ConpsizkeHHOE IPOCTPAHCTBO

JIvnelinplii orpanuueHHbId (yHKIMOHaN. [IpocTpaHCTBO, CONMPSDKEHHOE K
HOPMHUPOBAaHHOMY BEKTOpHOMY mpocTpaHCcTBY. ConpspkeHHBIM orepaTtop K
JIMHEHOMY OIpaHUYEHHOMY OIlepaTopy.

Tema 6. KomnakTHble onepaTopbl

IIpenkoMnakTHbIE, KOMIIAKTHbIE MHOXKECTBA B METPUUECKOM MPOCTPAHCTBE.
KoMnakTHble onepaTopsl.

IIpumepHblii nepedensb Bonpocos no Pasaeny 6.
1. Ilonnele MmeTpuueckue mnpocTpaHcTBa. [IpUHIUI BIOXEHHBIX IIAPOB.
Teopema bapa.
2. Hepasenctsa [Oura, I'enbaepa, Munkosckoro. Ipoctpancrsa L,[0,1] nx

MIOJIHOTA.
3. IIpyHUMI CXKUMAIOIIUX OTOOpAKEeHU.
4. llprMeHeHHe NpPUHIMIA CKUMAIOUMX OTOOPXKEHUH K HHTErpPalbHbIM
ypaBHEHUsIM B poctpaHcTBax Cla,b]u L, (T, u).

3 BexTtopHbie IPOCTPaHCTBA. [TousTue TOMNOJOTUUECKOTr0
BeKTOpHOronpocrpancTsa. Hopma u nosmynopma. HopMupoBaHHbIe IpocTpaHCTRA.

6. Jlunelnnbple orpanuyeHHble onepatopbl. Hopma oneparopa. MHTerpanbHbie
onepaTopsl B npoctpancTBax C[0,1] u L,[0,1].

7. CxansipHoe npousBeneHue. [ ub0epTOBbI MPOCTPAHCTBA.

8. Teopema 0 npoeKuHH B r'HJILOEPTOBOM MPOCTPAHCTBE.

9. Teopema 06 oOpaTumocTH onepaTopa, 6JIH3KOro K eIHHUYHOMY.

10. CoGcTBeHHbIE 3HAYEHHS H cOOCTBEHHBIE BEKTOPbI CAMOCONPSIXKEHHOT'0
oneparopa.

Paszpnen 7. YueOnasn aucunniauna «Teopusi BeposiTHOCTEH M MaTeMaTHYeCKast
CTATUCTHKA»
Tema 1. BeposiTHOCTD
DlleMeHTapHoe COOBITHE, CllydailiHOe COOBITHE, IPOCTPAHCTBO AJIEMEHTAPHBIX
cobeiTuil. Anrebpa u o-anrebpa coObITHIA. BeposSTHOCTHOE IPOCTPAHCTBO,
BeposATHOCTb.  Kiaccudeckoe,  KOHE4YHOe,  JUCKPETHOE, TI'€OMETPHUUYECKOE
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BEPOSATHOCTHBIE MPOCTPAHCTBA. Y CJIOBHASI BEPOSITHOCTh, HE3aBUCUMOCTh COOBITHH.
Cxema bepnymnnu.

Tema 2. Cinyuaiinbie BeJIMYMHBI ¥ HE3aBUCUMOCTh

CnyuaiiHast BenuMuuHa, ee (QYHKUMS pacnpeneneHus. JuckperHsie u
abCONIIOTHO HENpPEPhIBHBIE pacIipeiesieHus], INIOTHOCTh BEPOSITHOCTU. O -anredpa,
MOpOXKAEHHAsT  ciydaliHOM  BenuuuHOM.  PacmpeneneHue  BepOSITHOCTEH,
HE3aBUCUMOCTb CIIy4aWHbIX BeIWYMH. MareMaTuueckoe OXHUAaHWe, AUCIepCus,
K03 unmeHT KOppesnsun. Xapakrepuctuueckas QyHKIUs C1ydyaiiHONH BEJIMYHUHBL.

Tema 3. IlocsieqoBaTeILHOCTH CJAYYAHHBIX BEJUHYUH

IlenTpanbHas mpeaenbHas Teopema, 3aKOH OOJBLIMX 4YMCeN, YCHUJIEHHBIH
3aKkOoH Oosbmux uyucen. [loHsaTue o cinydailHOM mpoliecce, IyacCOHOBCKMA
ciy4alHbIM mpoliece, CaydaiHbId mpolecc OPOyHOBCKOTO JBUIKEHUS.

Tema 4. MaTremaTHuyeckasi CTATHCTHKA

Bribopka, BapuallMOHHBIM psii BbIOOpKM, cTaTHcTHKa. HecmelieHHOCTS,
COCTOSITEJIBHOCT, ONTHMAaJIbHOCTh, 3((EKTUBHOCTh CTATUCTHUYECKON OLICHKH.
JlocTaTouHast CTATUCTUKA, CTATUCTUYUECKAsl TUIIOTe3a, apaMeTpuuecKkas TUoTesa,
JIMHEWHas perpeccusi, MeTol HAMMEHbILIUX KBaIpaToOB.

IIpumepHbIii nepeyenb Bonpocos no Pasgeay 7.

1. Axcuomaruka KosmMoroposa. Y cjloBHbIE BEPOSTHOCTH.

2. YucnoBele XapaKTEPUCTUKU CIIyHaWHBIX BEJIUYMH — MaTeMaTHYEeCKOe
OXXUIaHUE, TUCIepcHst, KOO(PPHUIMEHT KOPPEISILIUY U UX CBOHCTBA.

3. KpuTepuu He3aBHCHMOCTH CJYy4YalHbIX BeJMYHH (IMCKpETHbIH,
a0CoOIIOTHO HeNnpepbIBHbIN).

4. IlenTpanbHas npejejbHasi Teopema AJsi OAHHAKOBO pacnpeaesieHHbIX
cJaraemMbix.

5. 3akoH O0MBIINX YUCEIL.

6. HepaBenctBo u Teopemsl Konmoroposa.

Pazpen 8. YueOnas aucunniaunna «/Aunddepenuunanbubie ypaBHeHH D

Tema 1. OcHOBHBIE NOHSITUSA

OO6bikHOBeHHBbIE AU depeHIanbHble ypaBHEHMS, I10Jie HaMpaBIeHUH,
peleHue, MHTErpaibHas KpuBasi, 3aaaya Koru.

Tema 2. YpaBHeHus 1-ro nopsiaka

O6bikHOBeHHble auddepeHLHanbHble ypaBHEHUsT MEpBOro TMOpsiAKa C
pasfensAloIMMUCS  [EPEMEHHBIMHU, JIMHEWHble, PUKKaT® W B  TOJHBIX
nuddepeHumanax.

Tema 3. Cucrembl U YpaBHeHHUsI n—T0 NOPSAKA

@QyHaMeHTanbHas  CUCTEMa  PELIEHUM  OJHOPOIHBIX  JIMHEHHBIX
nuddepeHnanbHbBIX ypaBHEHUH #-T0 mopsaka. MeTos BapHallMu MPOU3BOJIBHBIX
IIOCTOSIHHBIX U1l HEOAHOPOJHBIX JTMHEUHBIX U hepeHIIMalbHbIX YPaBHEHUH 1-T0
nopsiziKa.

Tema 4. OcoOble TOYKH U YCTOHYHMBOCTb

OcoOble TOYKM AaBTOHOMHBIX CHCTEM: Yy3el, cemio, (OoKyc, LEHT.
YcroHuuBocTh pelenuit no JlsnyHosy, dbyakuuu JlsmyHosa.
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IIpumepHbiii nepeueHs Bonpocos no Pasgeny 8.

1. Kputepuii ypaBHeHusi B noJHbIX AMpdepeHunanax.

2. ba3uc ppocTpaHcTBa pelleHUH JHHeHHoro audgdepeHuuaIbHOIO
YPaBHEHUSI N—TO NOPSAKA.

3. Teopema cylecTBOBaHMS M €IMHCTBEHHOCTU pelleHust 3agaun Komm s
cucteM Ju¢pdepeHIMaIbHbIX YpaBHEHH.

4. JluueitHple omHOpoHble nuG(depeHIanbHble YpaBHEHUs 2-r0 MOpsiaKa.
KonebarenpHblN XapaKTep peIleHui.

5. JIuHeliHble YpaBHEHHUS B UaCTHBIX IIPOM3BOHBIX IIEPBOIO NMOpsiiKa. 3afada
Koum. Cxema e€ perieHus..

6. JluHeliHbIE OJHOPOAHBIE CHUCTEMBI C IOCTOSHHBIMH KO3()(UIIMEHTaAMHU.
Merton Diinepa.

7. Ocobble TOUKH aBTOHOMHBIX CUCTEM: Yy3€ll, Ce10, (OKYyC, LIEHTP.

8. IToHsiTHEe yCTOMYMBOCTH pelieHnit qudpepeHnanbHbIX ypaBHeHuid. Metos
¢Gbynxuwmii JIsnyHosa.

Pasznen 9. YueGHasi AucuuMniInHa «Y paBHeHUs MaTeMaTH4YeCcKOH PU3MKU»

Tema 1. BBegeHue B ypaBHeHUs1 MaTeMaTUYeCKOH (PU3UKH

OcHoBHBIe omnpeneneHus: AuddepeHnanbHblX YpPaBHEHUNH C YaCTHBIMU
npousBoaHbIMU. Knaccubukanus auddepeHnranbHblX ypaBHEHUNH C 4YacTHBIMU
ITPOU3BOAHBIMU BTOPOTO MOPSAKA.

Tema 2. F'unep6onuueckue ypaBHeHUsE

Pemenne 3agaun Koum s ofHOPOAHOIO ypaBHEHHUS KoJeOaHMM CTPyHBI
MeTo/iIoM xapaktepuctuk. @opmyna Jlanambepa.

Tema 3. [lapabonunuyeckue ypaBHeHusl

[TpyHUMI MHUHHMyMa U MakCUMyMa [Uisi YpaBHEHUsI TEIUIONPOBOIHOCTH.
EnuHCTBEHHOCTH pellieHus 3anaun Ko 1uist ypaBHEHHUS TEIIONPOBOAHOCTH.

Tema 4. JaaunTuyeckne ypaBHeHHs!

OcHoBHbBlE KpaeBble 3amaud A ypaBHenusi [lyaccoma. CsoiicTBa
rapMOHHUYECKHUX (HYHKIIHA.

IIpumepHblii nepeveHs Bonpocos no Pasaeay 9.

1. Knaccuduxanus auddepeHiiganbHblXx  ypaBHEHUH € YacTHBIMU
IIPOU3BOIHBIMU BTOPOI'O MOpPsJIKa.

2. Pemenue 3agauu Kommu a5 0AHOPOAHOrO ypaBHeHHsI KoJeObaHMi
cTpyHbl. @opmyna anambepa.

3.  IIpuHuun  MHMHMMYyMa H  MaKCcHuMyMmMa Ui ypaBHeHHs
TeNnJ0NnpPOBOAHOCTH.

4. TeopemMa eOUHCTBEHHOCTH pelueHust 3azaud Kowwm s ypaBHEeHUS
TEIJIONPOBOAHOCTH.

5. OcHoBHBIe KpaeBble 3aj1a4M Julsl ypaBHeHUs [lyaccona.

6. CBoiicTBa rapMOHUYECKUX (DYHKIIUH.
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Pazgen 10. Yuebnas aucuunnuna «McenenoBanue onepauuii»
Tema 1. UccnenoBanue onepauuii
Teopema 0 MakcUMaIbHOM IOTOKE U MMHUMAaJbHOM paspese. HeoOxoaumblie
U JIOCTaTOYHbIE YCJIOBHUS CyIIEeCTBOBaHHUs dinepoBa nukna B rpage. Teopema o
PAa3yIoKEHUH MTOJI0XKUTENEHOTO IIOTOKA.

[Ipumepublii nepeyens BonpocoB no Pasgeny 10.
1. Teopema 0 MakcMMAJbLHOM NOTOKE © MUHHMAJIbLHOM pa3pese.
2. HeoOxonuMele u ocTaTOYHBIE YCIOBUS CYILIECTBOBAHMS 3MJIepoBa IMKIIA B
rpade.
3. Teopema 0 pa3ioKeHUHU MOJIOKUTEIBHOIO ITOTOKA.

Pasnen 11. YueOHas AMCHUHIIMHA «IKCTpeMaibHble 3a1a4i U BapHallMOHHOE
HUCUHCJIeHHEe»

Tema 1. MeToabl onTUMH3AUUH

OKCTpeMyM, JIOKaJbHBIM JKCTPEMYM, YCIOBHBIM JKCTpeMyM (QyHKIIUH.
Oyuxuus Jlarpamxa. Meron MHoxuTesnei Jlarpanxa.

Tema 2. JIuneiiHoe nporpaMMupoBaHue

Jluneiinas skcTpeManbHas 3aja4a. CUMIIIEKC-METO/I.

Tema 3. Beinykiasi onTumMu3auus

BhImyKkiible MHOXECTBA, BbIMYKJIble (DYHKIIMM, BBIMYKJIble 3KCTpPEMallbHbIE
3aaun. Teopema Kyna-Takxkepa.

Tema 4. Bapuauuonnoe HcuucjeHHe

Bapuanuonnas 3aznauva. IlpousBogHble B BEKTOPHBIX [POCTPAHCTBAX:
IIPOU3BOJIHASL 10 HAIpaBJIeHWIO, Bapuauus no JlarpaHxy, ypaBHeHue Oiiepa-
Jlarpanxa. YcnoBusg Jlexxanapa u Skobu.

IIpumepHbIii nepedensb Bonpocos no Pasaeny 11.

1. JloxanbHblii ¥ rnobanbHbIE MUHMUMYMBL. JluddepeHuupyemMocts 110
HaIlpaBJICHUSM, I10JIHas IPOU3BOHAS.

2. Tlpunuun Jlarpamwxa g 3ajady ¢ OrpaHUYEHMSIMU THUIIA DPABEHCTB H
HEpPaBEHCTB.

3. JIunelinas sxcTpemanbHas 3anada. CUMILIEKC-METOL,.

4. BeinykJible MHOKecTBa M (pyHKIuU. X OCHOBHBIE CBOMCTBA.

5. Beimyxiiass 3ajaya OnNTUMHU3aLMM. YClOBHe peryiisipHoctd Cnelitepa u
Kputepuit ontumanbHoctd Kyna—Takkepa.

6. Ilpou3BoaHble B BeKTOPHBIX NpPOCTPaHCTBaX (MPOM3BOAHASI 10
HanpaBJ/eHHU10, Bapuauus no Jlarpanxy, npousBoasas no I'ato, npousBoaHas
no ®peue). CBsA3H MeKAY NPOU3BOAHBIMH.

7. HeoOxoaumoe yc/jioBHE 3KCTpeMyMa B KJACCHYECKOH BapHAIMOHHOIM
3ajaye — ypaBHeHue Jiliepa — Jlarpana. BbiBoag ypaBHenus Jiinepa —
Jlarpanxka.

8. Bropas Bapuanus uHTErpajbHoro (yHkuuoHasna. HeoOxoqumble yciioBus
Jlexxanpa u Sxo6u.
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Paznen 12. YueOnas aucnunauHa «YucieHHble METOAB

Tema 1. Ilpubnuxenue pyHKuMil U HUCJIEHHOE HHTErPUPOBaHHE

Metonel npubnuxenuss ¢GyHkUui. MHTepnonsuus M anmpokcUMalusl.
[IpubsrkeHHOE BBIUMCIEHUE HHTETPaJIOB.

Tema 2. Cucrembl JIHHeHHBIX ajredpanyeckux ypaBHeHuH U npobiema

coOCTBEHHBIX 3HAYEHUH

IIpsiMble M  WUTEpPALMOHHBbIE METOJbl pEILIEHUS CUCTEM JIMHEHHBIX
anrebpandyeckux ypaBHEHUH. YCIOBHE CXOJUMOCTH U ONTUMAJIbHOE 3HAYEHUE
UTEPALlMOHHOIO I1apaMeTpa B METOJE IPOCTBIX HTepauui. MeTonsl pelleHUs
1po6OsIeMbl COOCTBEHHBIX 3HAUEHUM.

Tema 3. Cucrembl HeJIMHEHHbIX YpaBHeHU T

Merton mnpocTol wuTepauMM AN YUCIEHHOTO pELICHUS HEIUMHEeHHBIX
ypaBHEHUH, ycnoBue cxonumoctu. Meton HbroToHa [uis pelieHusi HeJIMHEUHbIX
ypaBHEHUH M CHCTeM (JloKalbHasi CXOAMMOCTb, KBaJpaTHUHasi CKOPOCTh
cxoauMocTH). Moaubukauu metoga HetotoHa.

Tema 4. Unucnennble MeToAbl pelieHus AU PepeHnuaibHbIX 3a7a4.

Metonbl Ditnepa u Pynre-Kyrtel mns pemenus 3agauu Komm. fIBHbIE U
HESIBHbIE MHOTOIIIATOBbIE YMCIEHHbIE METOAbl, MeToAbl Apamca. YUucneHHble
MeTo/bl pertenus 3anaun Komm s sxectkux cucrem OJ1Y.

Tema 5. PazHocTHble cXeMbl

OcCHOBHBIE TIOHSTHS TEOPUH PA3HOCTHBIX CXeM (CETOYHBIA IabIIoH,
annpoKCUMalusl, yCTOHYUBOCTh, CXOAUMOCTb). Pa3HOCTHBIE CXeMBI 111 ypaBHEHUI
B UACTHBIX IPOU3BOAHBIX. KaHOHUYEeCKHMH BHJ M YCJIOBHE CXOJUMOCTH
JIBYXCIIOMHBIX pa3HOCTHbIX cxeM. CBS3b amnmpoKCUMaldy, YCTOWYHUBOCTH U
CXOJIMMOCTH.

IIpumepHbiii nepeuyeHb Bonpocos no Pazgeay 12.

1. MeTon npocToii uTepauuu i pelleHus HellMHeWHbIX ypaBHeHu# f(x)=0.
Teopema 0 ¢XOAUMOCTH MeTO[A NPOCTON UTEPALUH.

2. Meton KOHEYHBIX paszHocTed s nuddepeHIralbHBIX YpaBHEHHH B
YaCTHBIX MPOU3BOAHBIX (CeTOUHbIA 11abMOH, anmpOKCUMAIUs, YCTOWYUBOCTE,
CXOJIMMOCTB ).

3. Merton 1nOpocThiX HUTepalui Jig  pEeLIeHUs CHUCTEM JIMHEWHBIX
anreOpanvyecKux yYpaBHEHUH. YCIIOBUE CXOJMMOCTH U ONTHUMAaJbHOE 3HAYEeHUE
UTEePallMOHHOI0 NapameTpa.

4. Meron HsetoToHa ¥ ero MoauduKaLUMM Ul pELICHUS HEIMHEHWHBIX
ypaBHeHUH U cucteM. JIoKanbHOCTh U KBaJIpaTUUYHAsl CKOPOCTh CXOMUMOCTH METO/Ia
HeioToHna. '

5. Meronpsl Pynre-KyTTbl njis uducieHHoro peuieHusi 3amadyu Kommwm s
OOBIKHOBEHHBIX U] PepeHLInanbHbIX YPaBHEHUM.

6. Metonabl uMcieHHOro peuieHuss 3aaadyd Komm misi JKeCcTKUX CHUCTEM
OOBIKHOBEHHBIX MU (hepeHInaNbHBIX YPaBHEHUH.
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Pa3ngen 13. Yuebnas aucunniauna «Komnerorepsas maremMaTuka

Tema 1. KomnbloTepHasi MmaTemaTuueckasi cucrema Mathematica

CoctaB Mathematica: sppo Kernel, unTepaktuBHas cpepa FrontEnd,
cnpaBouHas cuctema Wolfram Documentation, apaiiBepst FrontEndLink, Javalink,
NETLink..., 6a3sl 3naumii Wolfram Data Repository. Ceanc pabotel Session,
ocHoBHOM 1ukn In[xx]->Out[xx]. JlokymeHnT Notebook xak MaremaTuueckas
PYKOIIHUCH.

[IpencraBnenuie paHHbIX. Beipaxkenue. Pasmepnas BenuunHa. OOBEKT.
CymHocTs. [ToucK ¥ U3BJIeYeHHE YacTel BbIPAXKEHUS U 3HaHUU U3 6a3 JaHHBIX.

O6paboTka ¥ aHaiu3 AaHHBIX. BBOJ/BBIBOJ NaHHBIX: YTEHHE U 3alUCh B
datinel pazubix Gopmaron. OrtobpaxieHUe NaHHBIX Ha JABYMEPHBIX U TPEXMEPHBIX
rpadukax: BBICOKO- M HM3KOYpoBHeBas rpaduka. VHTepakTuBHbIEe Ipaduueckue
00BEKTHI.

OrpanuueHre 30HBI BUIUMOCTH (scoping) mnepeMeHHbIX B Mathematica:
byuxuun With, Block, Module, Function, oTnuuus Mexay HUMHU.

OyHKIMOHAIBHBIA  CTHJIb IPOrpaMMHUpPOBaHHUs. 3Ha4yeHUE CHUMBOJIOB
(Symbol) B Mathematica. CumBonel u 6a3a 3HaHWN. BeipaxkeHue kaxk (QyHKIMS.
BespiMsnnbie ¢yHkuuu. Oneparop Apply u cemelicTBo omepaTopoB MapXxX.
Onepatopsl nosropHoro aeicteus (Nest, Fold, FixedPoint).

O6paboTka crnuckoB. I'eHepalusi CIUACKOB, AOCTYIl K 3JEMEHTaM CIIMCKa.
[IpeoGpa3zoBanue criucka. O6paboTka MHOroypoBHeBbIX crickoB: Partition, Flatten,
Transpose. Omnepatopsl Thread u Through. Beruncnenue ¢yHKImMiA oT CIUMCKOB.
JucTpubyTUBHOCTH OllEpaLMi OTHOCUTENBHO criucka (aTtpubyT Listable).

[T1la6monsr (Pattern), ux kiaccudukanus, NOCTPOCHUE, HCIONb30BaHUE.
baszosrie 1mabnonsl: Blank, BlankSequence, BlankNullSequence. CoctaBHble
mabmonsl:  Alternatives, Repeated, RepeatedNull, Except, Longest\Shortest.
[1la6nousr: HoldPattern, Verbatim, PatternSequence, OrderlessPatternSequence.
Orpanuyenus 11ab0HOB: yka3anue ronosel, Condition, PatternTest. 3nauenus no
ymomuanuioo:  Optional, Default. TekcroBei mabmon: StringExpression.
OnepaTtopsl, ucnoins3yrommue mabnounsr: MatchQ, Cases, Count, Position.

['noGanbHble onpeneneHuss U noacTaHoBKU. OyHKIUM cemeicTBa XSetxxX.
MexaHu3M BEpXHMX M HIKHHUX 3HaueHUM cumBosa. JlokanbHble mnpasuia
npeobpa3oBanuid, miu nojacraHoBku: Rule, RuleDelayed. Ilpumenenue npasui:
ReplaceAll, ReplaceRepeated. 3amena: Replace, ReplaceAt, ReplacePart,
ReplaseList.

Tema 2. KomnbroTepHas maremaTuyeckasi cpeaa MATLAB

Crpykrypa u untepdeiic cucrembl MATLAB. BeTpoeHHBIE TUIIBI JAHHBIX U
Beruncienns. CueHapuu, (QyHKUMH, nepeMmeHHble. OOBEKTHO-OPHEHTUPOBAHHOE
MpOrpaMMUpPOBaHue, KJIacChl U 00BEKTh. BbicOkOypoBHEBas U HECKPUITOPHAs
rpaduka. IMIIopT U KCIOPT AaHHBIX.

IIpumepubiii nepeyenb Bonpocos no Pazgeny 13.

1. CocraB Mathematica. Tlpeacrapienue, ob6paboTka M aHaiIM3 JIAHHBIX.
["'padmyeckue 0OBEKTH U JUHAMUYECKHE BBIPAKEHUSL.
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2. Mathematica. ®yHKIMOHAIBHbINA CTHIIb POrpaMMupoBanus. OrpaHudeHue
30HBI BUIMMOCTH (scoping) nepeMeHHbIX. O6paboTKa CIIUCKOB.

3. Mathematica. 1lla6bnonsl (Pattern). I'noGanbHble onpezaenenus (Set).
JloxanpHble npaBuia npeobpazosanuii (Rule) u ux npumMeHeHue.

4. WurepakTuBHbIY  uHTepdedic  mombzopartens — cuctembl  Matlab.
[porpammupoBaHue Ha s3bike Matlab.

5. Matlab. Tuns! qansbIX. Pa6oTa ¢ MaTpuiiaMu, CTpYKTYpaMu, 00bEKTaMH.

Paznen 14. Yuebnas qucuuminna «Bed-nporpaMmmMupoBaHue)

Tema 1. UurepueT. OcHOBHbIE OHATHS

OCHOBHBIE TOHSTHS, TEXHOJIOTMH ¥ MPOTOKOJIBI, obecnednsaronye padboTy
rno6anpHoil cet. Web — au3aiiH M NpoeKTHpOBaHMe. DTallbl CO3JaHMs CalTa.
CoBpeMeHHble MOAXOABl K IPOMBILLIEHHOMY —CO3JaHHI0 BeO-CEpBHCOB M
[IPUITOXKEHUH.

Tema 2. SI3pik pasmerku runeprexcra HTML

Crenuduxamus HTMLS. Ctpykrypa HTML-noxymenra. Banunamust HTML
xona. Cemantuueckas Bepctka. OcHoBHble Toru. Crnenudukanus CSS3. Tabnuiel
cruieit, crenupuaHOcTh. [ICEBIOCTHNM M IICEBJO3IEMEHThl. bubiuoTeku u
hpeiiMBOPKH, UCIIONb3yeMble TIPH CO3JaHMK CaiToB. MeTON0NOruM BEPCTKH html
ctpaHul. Pe3rHOBas BEpPCTKA, OT3bIBUMBBIN Au3aiiH/afanTUBHAs — BEPCTKa.
KitoyeBble pa3inyusl.

Tema 3. JavaScript

Tuns gaunasix. [lepemennsie. @yHKuK U 3aMblkanus. MaccuBbl. OOBEKTSI.
Pa6ota ¢ DOM. Co6bitusi, neneruposanue. Crioco0bl HazHayeHUst 06pabOTUNKOB
cobrrTuit. AcunrxponHocTs B JavaScript: Event Loop, Callback, Promise. Moy B

JavaScript.
Tema 4. HWcnoap3oBaHue OHOJHOTEK AJf CO3AAHHUA KJIMEHTCKHX
NPUI0KEHHUH

OcHoBHbIe KoHUenMu React.js: JSX, KOMIOHEHTBI, UMMMYTaOeIbHOCT,
hook, Context API. OnTuMu3amusi MpoOM3BOAUTENbHOCTH React.js mpuioxeHuii:
[PUYMHEL U BapuaHThl pelnenus. Muandukanus u c6opka mpoexTa. PasmelneHune
IIPOEKTa B CETH.

Tema 5. Co3ganue cepBepHBIX NPHJIOKEHUH

JavaScript na cepsepe. Texuonoruu Node]S CepsepHas TexHosorust PHP.
[lepemennsie, Tunsl nanHbix B PHP. OcHoBHble oTnuums cuHrakcuca PHP ot
JavaScript. B3aumozeicTBHE ¢ KIMEHTOM, Ilepe/iada napameTpoB.

IpumepHblil epedeHb Bonpocos no Pasaeay 14.

1. OcHOBHBIE TIOHSATHS B OpraHu3aluy 1 nepegade nHdopmaiyu B iureprere.
ITporoxons! untepHeT. Meroasr HITP-3amnpocos.

2. Kax 6paysep unTepmnperupyer u otobpaxaer daiinsi HTML. ITonsrue
DOM. Crocobsl orTnanku u mpodaiinunra Frontend npunoxenuil B Opaysepe
(debugger, DevTools/ Performance, pacumpenusi React/Redux)

3. Cemantuka teroB B HTML5. Crpykrypa HTML noxymenta. CSS —
uepapxus ctuieit, Hacienoanue. CrelMpUUHOCTH CTUIICH.
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4. Metononoruu Bepctkd html crpanuu. Pe3unoBas BepcTka, OT3bIBUMBBIN
nu3aiiH/agantuBHas BepcTka. KutoueBble pasnuuus. Bepcrtka ¢ momouibro
OubnuoTeEK.

6. Tune! nanuex B JavaScript. @yHkuuu 1 3ambikanus B JavaScript. Knaccel B
JavaScript.

5. AcunxponHocTs B JavaScript: Event Loop, Callback, Promise.

7. Cobeitust B JavaScript. CrniocoObl HazHayeHHsi 00pabOTUMKOB COOBITHIA.
®da3pl BeIibITHE/TIOrpy)KeHue coOpITui. Jleneruposanue coObITUH.

8. OcnoBuele koHuenuuu React.js: JSX, KOMIoHeHTEl, UMMMYTabeNbHOCTB,
hook, Context API. OnTumu3anus NpOU3BOAUTENBHOCTH React.js mpunoxeHuii:
MPUYUHB] X BAPUAHTHI PELICHMUS.

9. CeprepnHass TexHosoruss PHP. Ilepemenusie, tunsl ganHHeix B PHP.
OcHoBHble oTnnums cuntakcuca PHP ot JavaScript.

Pasgea 15. YueOnaa aucuuninia «basbl JaHHBIX»
Tema 1. ba3zbl JaHHBIX
[IpoekTupoBaHue CIPYKTypbl 0a3bl HaHHBIX. Buasl 0a3  JaHHBIX.
Hopmanuszauus OTHOLIEHWH B pensuuoHHOM Oaze paHHbIX. KoHcTpyupoBaHue
3arpocoB K 0a3e JaHHBIX.

IIpumepHblii nepeyenb Bonpocos no Pasaeay 15.

1. Ornotenusi. TeopeTuko-MHOKECTBEHHBIE OIEPALIMU HA/l OTHOLUEHUSIMHU.

2. Hopmansuble dopmel. [lepBasi, BTopasi, TpeTbsi HOpMajibHble (OPMBIL.
IlpuBeseHne OTHOIIEHHUS K TPEThEH HOpMaNIbHON (hopMe.

3. OcHoBHbie koHCTpyKUMHK si3bika SQL. Co3nanue 06beKTOB 0a3bl JaHHBIX.
ManunynupoBaHue JaHHBIMHU.

4. Omneparop SELECT. HMcnons3oBanue ycnoBuid noucka. Ilonydenue
UTOTOBBIX NaHHBIX. COPTUPOBKA pe3yabTAaTOB 3arpoca.
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