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1. HEJb MPOBEJEHUS M 3AJJAYM T'OCYIAPCTBEHHOI UTOTOBOM
ATTECTALIMM (THA)

Heasrwo mnposenenuss [MA B pamkax peammsauuun OII BO «Marematuka un
KOMITBIOTCPHBIC HAyKH» SIBIISIETCSL OMNPEICIICHUE COOTBETCTBUSL PE3YJIbTATOB OCBOCHHUS
obyuatomumucst OIT BO coorBercrBytonum tpedoBanusim OC BO PY/IH.

3ajayamMu rocyaapCTBEHHON UTOTOBOM aTTECTALIUU SIBISIFOTCS:

- TIPOBEpKa KadecTBa OOy4EHUs JMYHOCTH OCHOBHBIM T'YMaHHTAPHbIM 3HAHUSIM,
€CTCCTBCHHOHAYYHbIM 3aKOHAaM M SBICHHUSM, HEOOXOOUMBIM B MpPO(ecCHOHATLHON
JESTENIBHOCTH;

- ONpEeIElICHHE YPOBHS TEOPETUUECKOM W MPAKTUYECKOM MOArOTOBICHHOCTH
BBIMYCKHUKA K BBIMTOJHEHUIO NMPO(EeCcCHOHANBHBIX 33/1a4 B COOTBETCTBUU C MOIydYaeMoOH
KBasM(puKamei;

- YCTAHOBJICHUE CTEMNEHU CTPEMIICHMSI JIUYHOCTH K CaMOPa3BUTHIO, IMOBBILICHUIO
CBOCH KBaTHU()UKALH U MacTepPCTBA;

- TpoBepka C(HOPMHPOBAHHOCTH Y BBIITYCKHUKA YCTOMYMBOM MOTHBALUH K
npodeccuoHaIbLHOU JESTEIbHOCTH B COOTBETCTBHH ¢ npeaycMmorpenHsimu OC BO PYIIH
TUIAMH 33/]1a4 MPO(eCcCHOHANBHOM JeATeIbHOCTH;

- OLEHKAa YPOBHA CIOCOOHOCTH BBITYCKHUKOB HAXOAWUTh OpPraHU3alMOHHO-
YOPABICHYECCKUE PELICHUS B HECTAHAAPTHBIX CHUTyalUsIX W TOTOBHOCTH HECTH 3a HHUX
OTBETCTBEHHOCTb;

- olecneueHne WHTErpanuu oOpa30BaHHUs W HAYYHO-TEXHUYECKOH AESTEeIbHOCTH,
noBblieHHe  HPPEKTUBHOCTH  UCHOIb30BAHUS  HAYYHO-TEXHUYECKHX  JTOCTHIKCHHIH,
pedopMupoBaHne HAyYHOU C(epsl U CTUMYITUPOBAHNE HHHOBAIIMOHHON JESTeTbHOCTH;

- obecrnieueHne KauecTBa MOArOTOBKU CIIEUATMCTOB B COOTBETCTBUH C TPEOOBAHUSAMHU
OC BO PY/IH.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA OI1 BO
K I'MA nomyckaercsi 00y4Jalomuics, He UMEIONMH aKaJeMUIeCKON 3a/I0JKEHHOCTH
U B MOJHOM 0OBEME BBITOJHUBIIMN Y4eOHBIN IIIaH WM WHAWBUAYATIbHBIN yUeOHBIH I1aH

OII BO.

[To oxonwanuto ocoenus OIl BO BeimyCKHMK I0/DKeH 007a/1aTh CIEAYIOIMIUMHU
YHUBEpPCAJIbHBIMH KoMneTeHuusamu (YK):

Koa u naumenosanue YK

VK-1: CnocoOeH oCylIeCTBIATh MOUCK, KPUTUUECKUN aHAIU3 U CUHTE3 HUH(OpMALMHU, IPUMEHATH
CUCTEMHBIH NOJIXOM JIJISl PELICHMSI IOCTABICHHbIX 3a/1a4

VK-2: Cnocoben ompenensTb Kpyr 3ajad B paMKax [OCTaBAEHHOW LeId M BBIOMpaTh
ONTUMAJIbHBIE CIOCOOBI UX PELIEHUs, UCXOAsl U3 JEHCTBYIOLIMX IPABOBBIX HOPM, MMEIOIIUXCS
pecypcoB U OIpaHUYCHHH

VK-3: CnocobeH oCylIeCTBIATh COLUAIBHOE B3aMMOJIEHCTBUE W PEaIM30BBIBATH CBOK) POJib B
KOMaHj1e

VYK-4: CnocobeH K KOMMYHHUKAllUM B MEHJINYHOCTHOM M MEKKYIBTYPHOM B3aUMOJICHCTBHU Ha
PYCCKOM KaK MHOCTPAHHOM M  HMHOCTPaHHOM(BIX) s3bIKke(aX) HA OCHOBE  BIAJEHUS




Kox u naumenoBanue YK

B3aUMOCBSI3aHHBIMH U B3aMMO3aBHCHMBIMH  BUJAMHU  PENPOAYKTUBHOM M MPOJYKTUBHOMN
MHOSI3BIYHON PEYEBOM JEATEIbHOCTH, TAKUMHU KaK ayIMpPOBAaHUE, OBOPEHHE, YTEHHE, [MUCHMO H
HEepeBO/l B MOBCEAHEBHOOBITOBOH, COLMOKYIBTYPHOH, yueOHO-1IpodeccHonanbHol, opuuuanbHO-
JIeN0BOH M Hay4uHOH cdepax oluieHus.

VYK-5: Cnocoben BocHpUHHUMATh MEKKYJIBTYPHOE pa3zHooOpasue ofmiecTBa B COLMAIbHO-
HUCTOPHUYECKOM, ITUYECKOM U (pritoco)CKOM KOHTEKCTaxX

YK-6: CrnocobGen ymnpapiiTh CBOMM BpPEMEHEM, BBICTPauBATh M PEAJNU30BBIBATH TPACKTOPHUIO
caMopa3BUTHS HA OCHOBE IPUHIIMIIOB 00pa30BaHUs B TCUCHUE BCEH KU3HU

VYK-7: Cnocoben noanepkuBarb [JOJIKHBIH YpOBEHb (PU3HUYECKOH MOATOTOBIEHHOCTH IS
obecnedeHus MoJTHOIEHHON CONUAIBHON 1 NPodeCCUOHANIBHON ACSTEILHOCTH

YK-8: Crocoben co3iaBaTh ¥ HOJIEP)KUBATL B MOBCEAHEBHOH KU3HH U B NpodeccHoHaIbHOH
NesTeNbHOCTH 0Oe30MacHble YCIOBUS JKM3HENCSATEIBHOCTH JUIS COXPAaHEHHUs IPUPOAHON Cpelsl,
oOecrie4eHust yCTOWYMBOIO pa3BUTHS OOLIECTBA, B TOM YUCIE IPU Yrpo3e U BO3HUKHOBEHHU
4pe3BbIYAHBIX CUTYALUH M BOSHHBIX KOH(IHKTOB

VK-9: Cnocoben wucnons3oBarb ©0a30Bbie Ae(EKTOJOTMUECKHE 3HAHWUA B COLMAIBHON U
npodeccuoHansHoi cdepax

YK-10: Cnocoben npuHuUMaTh 000CHOBAHHBIE YKOHOMHUYECKHE PELICHUS B PasIMUHbIX 001acTaX
JKU3BHEIEATEIIbHOCTH

YK-11: Cnocoben ¢opmMupoBaTh HETEPIUMOE OTHOIIEHUE K KOPPYNIIHOHHOMY [TOBEACHHIO

VYK-12: Cnocoben: uckarb HYKHblE MCTOYHUKH HHGPOpMALUM M JaHHBIC, BOCIPUHUMATS,
aHAJIM3UPOBATh, 3alIOMUHAThL M MEpe/1aBaTh HH(HOPMALIMIO C UCMOIL30BAaHUEM LU(PPOBLIX CPE/ICTB,
a TAKKE C I[OMOLIBIO AITOPUTMOB IpH padoTe € MOJYYEHHBIMH M3 PA3JIMYHBIX HCTOYHUKOB
JAHHBIMH € 1e/1b10 YPPEKTUBHOTO MCIONb30BAHUSA MMOIyYeHHOH nHGOpMaHK [ peLIeHUs 3a/1ay;
IPOBOIUTL OLIEHKY HMH(OpMaluu, ee A0CTOBEPHOCTb, CTPOUTH JIOTMYECKHE YMO3AK/IIOYEHUS Ha
OCHOBaHHMH MOCTYNAIOUIMX HH(POPMALIUH U TaHHBIX

- odmenpodeccuoHaIbHbIMU KoMIeTeHUusMH (OIIK):

Koa u naumenoBanue OIIK

OIIK-1 Cnocoben KOHCYJIbTHpPOBaThb W HUCHOIL30BaTh (PyHAaMEHTalbHbIE 3HaHHA B 001acTH
MaTeMaTU4ecKOro  aHajiu3a, KOMIUIEKCHOTO M (yHKIMOHAIBHOTO  aHajiu3a  anreopsl,
aHAJIMTUYECKON reomeTpud, IuddepeHInalbHol reoMeTpun U Tononoruy, auddepeHuanbHbX
YpaBHEHMH, JUCKPETHOM MareMaTHKM U MaTEeMAaTU4ECKOM JIOTMKM, TEOPUH BEPOSTHOCTEH,
MaTeMaTU4eCKOH CTATHMCTUKUA M CIOy4YaHHBIX MPOLIECCOB, YMCJIEHHBIX METOA0B, TEOPETHYECKOM
MEXaHHKH B IPO(eCcCHOHAIBHOM NS TeIbHOCTH

OIIK-2 CrnocobeH npoBOAMTL MO HAYYHBIM PYKOBOACTBOM MCCIEJIOBAHHE HA OCHOBE
CYHIECTBYIOIIMX METOJIOB B KOHKPETHOI1 o0nactu npodeccuoHanbHoi 1eaTelIbHOCTH

OIIK-3 Cnocoben camMOCTOATENLHO MPEJICTaBIsITh HAy4HBIC PE3Y/bTaTbl, COCTABIATL HAayuHbIE
JIOKYMEHTbBI U OTHETHI

OIIK-4 CnocobeH HaxoauTh, aHAJIM3UPOBATH, PEAJHU30BBLIBATH MPOTPAMMHO M MCIOIb30BATH HA
IpaKkTUKE MAaTeMaTHUYECKUE alIrOPUTMbI, B TOM 4YHCIE C I[PUMEHEHHEM COBPEMEHHBIX
BBIYHCIIUTEIILHBIX CUCTEM

OIIK-5 CnocobeH noHuMarh NPUHLUILL padOThl COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOIOTUH H
MCIIOJIb30BATh MX JUIs peLEHHs 3a/1a4 NPo¢eCCHOHANIBHON 1eATe/IbHOCTH

OIIK-6 CnocobeH ucnonb3oBaThb OCHOBBI HKOHOMHMYECKHMX 3HAHHI B pasauuHbiXx cdepax
AKH3HEACATEILHOCTH

OIIK-7 CnocobeH HCHonb30BaTh OCHOBBI  MPABOBBLIX 3HAHMH B pasauuHbX  cdepax




Koa u naumenosanue OIIK

KH3HENCATCIIbHOCTH

OIIK-8 Cnocoben paspabaTbiBaTh alrOPUTMbI U KOMIIBIOTEPHBIE NPOrpaMMbl, IIPUIOAHBIE IS
HPAaKTHYECKOIO IPHMEHEHHS

- npodeccnoHaIbHbIMU KoMneTeHuusamu (11K):

Kox u naumenosaune INK
[TK-1 CnocobeH pa3padarbiBaTh M OTIAKUBATH MPOrPAMMHBINA KO/
[IK-2 CnocobeH BbIIONHATH PabOThI M ynpaBiasTh paboramMu 1o Co3jaHui0 (MoAU(MKALMK) H
conpoBoxkaeHno MC, aBTOMatu3upyromMX 3a7a4d OPraHU3aliMOHHOIO YIpaBjICHUS M OM3HEC-
HPOLIECCHI
I1K-3 CnocobeH ocylecTBIATh aAMUHUCTPUPOBAHUE NPHKIAHOTO IPOrpaMMHOro obecrneueHus,
CETEBOIl MOJACUCTEMBI U CUCTEM yIpaBieHus 0azamMu JaHHBIX HH(OOKOMMYHHUKAIIMOHHON CUCTEMBI
OpraHu3zaiuu
I1K-4 Cnocoben npoBoauTh paboTel 10 00paboTke U aHANU3y HAyYHO-TEXHUUYECKOH HH(pOpMaLHH
U PE3YJIBTATOB UCCJICOBAHUN

3. COCTABI'NA

I'MA wmoxer npoBoauTcs Kak B ouHOM ¢opmare (oOydaroimipecs W rocygapcTBEHHas
JK3aMeHallMOHHass KoMuccuss Bo Bpemsi mnposenenuss ['MA maxomarcs B PYJIH), tak u ¢
MCIOJIb30BAHHEM  JUCTAHLMOHHBIX oOpasoBarenbHbix Texuojoruit  ([OT), poctynHbix B
OnexkTpoHHOR uHpopMaLoHHO-00pasoBarensHoi cpeae PY/IH (DHUOC).

[lopsinok mnpoeenenuss I'MA B ounom dopmate win ¢ ucnonb3oBanuem (J1OT)
perIaMEHTHPYETCs COOTBETCTBYIONUM JIOKAILHBIM HOpMaTHBHBIM akToM PY/IH.

['MA no OIl BO «MaremaTika 1 KOMIIbIOTEPHBIE HAyKH» BKIIIOUAET B ceOs:

- rocyiapcTBeHHbIN dK3ameH (I73);

- 3alLUTY BbITYCKHOH KBanudukanuoHHoi padorel (BKP).

4. IPOI'PAMMA I'D

O6sem '3 o OI1 BO cocrasnsier 3 3a4eTHBIE €IUHULEL.

T'ocynapcTBeHHbBIN YK3aMEH IPOBOAUTCA B Ba dTana:

IlepBblil dTAan — oOLEHKAa YpPOBHS NOATOTOBKM BBITYCKHHKA B (OopMe KOMIBLIOTEPHOIO
TECTHPOBAHMSA C HCIONb30BAHUEM CPEJACTB, AOCTYNHBIX B DIEKTPOHHOH HHPOPMALMOHHO-
obpazosaresnbaoi cpene PYIH (DUOC). KommnbloTepHoe TECTUPOBAHUE PEIIAST 3aauy BBISIBICHUS
obmiedl HeoOXOMMMOII KOMIETEHTHOCTH CTyjaeHTa B pamkax Ttpebosanuii OC BO PVY/H un
COOTBETCTBYIOLIEH 00pa30BaTeIbHON MPOrpaMMBl JJAHHOTO HANIPABIEHUS MOATOTOBKH.

Bropoii 3Tan — oneHKa ypoBHs IMOATOTOBKH BBITYCKHUKA K Oyayiiel npodeccHoHaabHOH
AESTeNbHOCTH. JTan npoBoautcs B ¢opme ycTHOro sk3amesa. Ilporpamma rocyaapcTBeHHOro
JK3aMEHA COHEPIKUT HEOOXOAMMOE YHCIIO BOMPOCOB W/WIM INPAKTUYECKUX 3a7a4 W3 OCHOBHBIX
paznenos OIl BO ans BbisBnenust obuieil HeoOXoAUMON KOMIETEHTHOCTH CTYAEHTa B paMKax
tpeboBannit OC BO PYJH wu coorBercTBytomieil 00pa3oBaTenbHON MPOrpaMMbl JaHHOTO
HAIPaBIICHUS MOATIOTOBKH.

Ha sx3amene obyyqaromuecs JODKHBI IPOIEMOHCTPUPOBATD!

® CHoCOOHOCTH NPOBOAUTH KPUTHYECKUI aHAIW3, MPUMEHATh CUCTEMHBIH IOAXO [UIs
pEeLIeHNs OCTABICHHBIX 3a/1a4;




e CrnocoOHOCTb HCHONb30BaTh (yHIAMEHTANbHbIE 3HAHUSA B 00aCTH MaTEMaTHYECKOTO
aHaJM3a, KOMIUIEKCHOTO M (YHKIMOHAILHOTO aHallu3a, anreOpbl, aHaJTUTHYECKOH
reomeTpuy, auddepernanbHoi reoMeTpur ¥ Tonoaoruu, nuddepeHnuanbHbiX ypaBHEHUH,
AUCKPETHOH  MaTeMaTMKM M MaTeMaTH4eCcKOM  JOIMKH, TEOPHH  BEPOATHOCTEM,
MAaTeMaTHYECKOH  CTATUCTMKM M CJIydYaiHBIX IIPOLIECCOB, UUCICHHBIX  METOIOB,
TEOPETHUECKOH MEXaHUKU B NPOECCUOHATIBHOM IEATEIBHOCTH;

® CrnoOCOOHOCTb AaHATM3UPOBATH, UCIOIL30BAaTh HA NMPAKTHUKE MATEMATHYECKUE aJITOPHTMBI;

e cnocoOHOCTL MOHUMATh NPUHIUIIBL Pa0OTHI COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOIHIi;

e CrOCOOHOCTb HCIONb30BaTh OCHOBBI JKOHOMMYECCKMX 3HAaHMH B pasau4HbIX cdepax
KU3HEIEATEIbHOCTH;

e CHOCOOHOCTb HCHO/Nb30BaThb OCHOBbl IIPABOBBIX 3HAHMH B pasiM4HbIX  cdepax
KHU3HEIEATECITBHOCTH;

e crnocoOHOCTb pa3pabarsiBaTh AITOPHTMBL H KOMIIBIOTEPHBIE IPOIPAMMBL.

[IpumepHoe copeprxanne rocyapcTBEHHOIO dK3aMeHa:

e Anrebpa
©  (OCHOBHBIE MOHATHA KOMMYTAaTUBHOM anreOpsl. Konbia u nons. Kosblio MHOro4JieHOB.
Hopmanbhas ¢dopma muorounena. CreneHb MHorowieHa. MOHOMHANIBHBIH OPSIOK.
HenoctHble konbLa. ITose yacTHRIX.
o Jluneitnas anrebpa. ApudmMerndeckue neiictsus ¢ marputamu. [Ipusegenue cucreMsl
JUHEHHBIX YPaBHEHUH K TPEYroIbHOMY BUAy. PerieHue cucteM IUHEHHbIX ypaBHEHUH
© Wpeanst u ¢axrop-konsua. [lpocteie umcna u  koHeuHble mois. MoaynspHas
apupmeruxa. Pasnoxenune Ha mnpocteie apobu. HHTerpupoBaHue palHOHAIbHBIX
(byHKIMHA.
© OcHoBHble mnoHsaTHs Teopuu [amya. Anrebpanueckue umciaa. Pacmmpenue noss
pauuoHanbHbIX uucen. [pynmel. Koneunsie rpynnel.  Cummerpuueckas rpynna u ee
noarpynmsl. ['pynna [Manya anredpanyeckoro ypaBHeHus.
o  AHAIMTHYECKAs TECOMETPUS
©  Bexkropsl. CkajipHOE BEKTOPHOE U CMEIIAHHOE IPOU3BEICHHE.
©  VYpaBHEHHUS NPAMBIX U IJIOCKOCTEHH.
©  Dmnune, runepbona, nmapadona: onpeeneHus, KAHOHUYECKUE YPaBHEHHS U CBOHCTBA.
©  OO1as Teopus KPUBLIX 2-r0 NOPs/IKa.
e JluckperHas MareMaTuka U MaTeMaTU4YecKas JIOTHKA
© Kombunaropuka. OcCHOBHBIE oOIpejeneHuss Teopuu MHokecTB. IlpaBuino cymmbr u
OpaBHJIO [POM3BEACHHUA MHOXKECTB. Pa3sMenienue, pasMmelleHHE ¢ IOBTOPEHHEM,
coueTaHHe, COUYETAHHE C [IOBTOPEHUEM, [IEPECTAHOBKA, MYJILTUMHOKECTBO.
© Meroa npousBoasamux ¢yHkuuii. Onpeaenenue v cBoicTBa. JIuHelHble onepanuu C
npousBogamMy  Qynkuuamu., CBéprka. Bbrumciaenue npousBoasiuux (GyHKui s
nocaeaosatenpbHocTell.  OAHOPOAHBIE  JIMHEHHBIE  PEKYPPEHTHBIE  COOTHOLICHHS.
HeonHopozHble TMHEHHBIE PEKYPPEHTHBIE COOTHOILEHHS.
© Kombunaropusle anropurMbl. [enepanus nepecraHoBok. [eHepanus codetaHuil.
Anroput™ pa3dHeHNs MHOKECTB.
© Anrebpa noruku. [Ipsmoe mnpousBenenue MHOKeCTB. COOTBETCTBUS M (DYHKILIHH.
Anrebpel. @ynkuun anredpst goruku. Cynepnosunuu u dopmynbl. bynesa Anredpa.
[Tpunuun  apoiictBenHocTH. CoBepileHHAs JAU3BIOHKTUBHAs HOpMaibHas dopma
(CAH®). CosepuicHHas KOHBIOHKTHBHaAs HopmasibHas (opma (CKH®). Pasnoxkenue



OyneBeix ¢(ynxkuuil nmo nepemeHHsiM. [loctpoenne CIHH® mna dyskuuu, 3anaHHoil
TabJIMYHO.

Munumusanus Oynesbix Gpynkunit. Anropur™ Kyaiina 1 Mak-Knocku.

[TonHora M 3aMKHYTOCTBH CHCTEM lOoruueckux (yHKuui. 3amkHyThie Kiaccel. Kiace
camoaBoicTBeHHbIX (yHKIui. Kitace nmunennbix (byHKLMIA.

Wcuucnenne BpicKasbiBaHMM W npeaukaroB. OOmMe OPUHLMIBL  OCTPOCHUSA
dbopmanbHOil Teopuu. MeToa pe3oiouMi Ajis HCUMCICHMs BbicKasbiBaHuil. Ilonstue
npeaukara. Ksanropst. Angasut.

[Ipeasapennass HopmanbHas (Gopma. Anroputm  npeodOpasoBanus ¢Gopmyn B
npeBapeHHy10 HopMaibHyo opmy. CKysneMoBcKas cTanapTHas Gopma

IToncranoBka wu  yHuduxauus. Anroput™ yHuduxkauuu. Meron pesomonuil B
MCUMCIIEHUHU [TPEUKATOB

e Teopus xoneunsix rpaos

[0}

OcHoBHbIE MOHATHS M OIpeaenacHUs: Teopuu rpacdoB. Marpuunbie NpeACTaBICHUS
rpacoB. MapiipyTsl, Lemny, HHKIbL. Haxoxk1eHHue CBI3HBIX KOMIIOHEHT

Metpuueckue xapakrepuctuku rpados. Iloarpadsr. Onepauum Haxg rpagdamu.
JIBynonbHbIe rpadb

[Touck B mmpuny. Jlepesss. Ditneposs rpadsl. ['aMuasTOHOBLI rpads!

DitnepoBbl NyTH M NUKIIBL ['aMUIBTOHOBBI IMyTH M HUKIbL CBSA3b MEXKAY HAIHYUEM B
CBA3HOM rpade raMHIBTOHOBBIX LMKJIOB U JUIMHOW MaKCHMAJbHBIX MPOCTBIX IyTEH B
HeM. HaxokaeHue kpar4aiux myTel B OpHEHTUPOBAHHOM rpade

Anroputmsel Ha rpadax. Anropurm Kpackana. Anroputm [Ipuma. Anropurm JleikcTpsl.
ANTOpUTM HaXOKACHUs HIIepoBa LUKIa B rpade. AAropuT™M NOCTPOEHUS KpaTyaliuero
MyTH OT (PMKCHPOBAHHON BEPILMHBI 10 BCEX OCTAJbHBIX BEPIIMH B OPHUEHTHPOBAHHOM
rpade, cityyail HEOTpHLIaTEIbHBIX BECOB pedep.

[Toroku B cerax. [lpuknannbie mMomenu M 3a4aqyd, NPUMEPBI NPUMEHEHHS METOOB
teopuu rpadoB. OLEHKH CTPYKTYPHBIX KOMIIOHEHT rpada. 3ajadya 0 MaKCHUMalbHOM
[OTOKE U O MMHUMAJIBHOM paspese B ceTH. MaKkcHMabHbIN NOTOK B TPAHCIIOPTHOM CETH.
3ajga4a Ha HaAXOXKIECHHE «Y3KHX» MECT B CETH. 3ajada O MNOTOKE MHHUMAallbHOM
CTOUMOCTH.

e Maremaruueckuii aHaIu3

o

MuoxectBa u  (yHKUMH. DIEMEHTbl TEOPUH MHOMKECTB. MOIIHOCTH MHOMKECTBA.
Teopema Kanrtopa. [leiictButensubie uucna. ®@ynkuus (orodbpaxenue). [loctpoenue
rpaukoB (GpyHKIUH.

[Ipenenst nocnepoBatenbHOCTE W (yHKUMH. MOHOTOHHBIE TOCIEAOBATEILHOCTH.
Kpurepuit  Kommn.  HenpepsiBHocth  (ynkumu.  Touku  paspbiBa  (DyHKLUH.
HemnpepbIBHOCTE €10KHOI ¥ 00paTHON (DYHKIIMA.

[lpoussoguas u ee npumenenue. IlpomsBogwas  ¢yukuuu. duddepenunan.
ITpousBonnas oOpatHoit u cinokHoH (yHkuuu. IIpomsBoaHble BBICHIMX MOPSIKOB.
[IpousBoaubie (yHKumMit, 3agaHHBIX HEsSBHO U mapaMerpuuecku. Teopembr Depma,
Ponns, Komwu, Jlarpanxa. @opmyna Teinopa. Dxerpemymsl ¢yuxiuu. Touku neperuoa,
acumnrotsl. Mcenenosanue ¢pynkuuii. [Ipasuna Jlonurans.

Heonpenenennplit unTerpan. 3amMeHa NEPEMEHHBIX B HEONPEICICHHOM HHTErpale,
MHTErPUPOBaHUE 10 4acTAM. VHTerpupoBaHHE palMOHAIBHBIX M HPpaLMOHAIbHBIX
¢ynxumii. MuterpupoBanue auddepeHunansusix O6unomon. [logcranoBku Ditnepa.
HurerpupoBanue BbIPaKEHUH ¢ TPUTOHOMETPUYECKUMH (PYHKIHAMU.

Onpenenennnrii uarerpan. Kpurepuii Jlebera. Cymmsr u unrerpanst lapdy. Kpurepuii
HapOy. Ouenku unrerpana Pumana, MOHOTOHHOCTb MHTErpaja M TEOPEMA O CPEIHEM.
Hurerpan u npoussoanas. ®opmyna Herotona-JleiiOnuia. 3ameHa nepeMeHHOH B



unTerpane Pumana. Beruuciienue AnuHbl KpUBOH, MI0IAAH KPUBOJIMHEHHOM Tpaneumu u
obbema Ten BpamieHus. Kpusele B €BKJIMIOBOM IIPOCTPAHCTBE, KPUBHM3HA KpPUBOH.
HecobcrBennbie wunrerpanbl. Kputepuit Komm, npusnaku [Jupuxine u  Abens
CXOJUMOCTU HECOOCTBEHHOr0 HHTErpaIa.

@yHKUMM HECKOIBKHUX IepeMeHHbIX. Merpuueckue npocrpancTBa. OTKpbITbIE U
3aMKHYTble MHOKecTBa B R" u ux cBoiictBa. HenpepsiBubie (ynkiuu B R". CBoiicTBa
(dbynkumu,  3agaHHo Ha  komnakre.  Jludpdepenuupyemble  GyHKuMu B
HuddepenuupoBanue cinokHoit  Qynxuun. [paguent, reoMeTpudyeckuil  CMbICH
mub¢epenunana. Yacrtueie npousBoansie U AuddepeHuHansl  BhICHIMX HOPSIKOB.
®opmyna Telnopa GyHkuMH n nepeMeHHbIX. TOUKH TOKAIBbHOTO dKCTpeMyMa (DYHKIHH N
nepeMeHHbIX. OCHOBHBIE TEOpeMbl 0 HeABHBIX (QyHKUuAX. CHcTeMa HESIBHBIX (DYHKLUH.
Skobuan, Teopema 00 oOparHOM OTOOpa)KEHHH. YCIOBHBIN JKCTpeMyM (YHKLHMH N
MEPEMEHHBIX.

Kparubie unrerpanst. Uuterpan Pumana na n-mepuom npomesxytke. Kpurepuu Jlebera u
HapOy unrerpupyemoctd (GyHkuuu. JlonmycTumble MHOKECTBA U MHTETpa/ibl Ha HHUX.
O6ue cBolicTBa uHTerpana Pumana na mHoxectse R". CBeseHue KparHOro MHTErpasa
Kk nosropHoMy. Teopema @yOunu. [[BoiHON MHTErpan: MpPUBEACHHUE K ITOBTOPHOMY,
3aMEHA MEPEMEHHBIX, NpUIOKEeHUs. TpoHHON MHTErpan M ero BBIYUCIEHHE. 3aMeHa
HepeMeHHbIX B TpoiHOM wuHTerpase. HecoOcTBeHHble HMHTErpanbl JIBYX U Tpex
nepeMeHHbIX. Beruncinenne niomanaei miockux ¢puryp. Beruuciaenne 00beMoB Tel.
Kpusonuneiinbie 1 NoBepXHOCTHBIE UHTErpainsl. KpuBonuuelnslii uaterpan 1-ro u 2-ro
pona. YcioBus HE3aBUCUMOCTH KPUBOJIMHEHHOrO MHTErpaja OT IyTH HHTEIPHPOBAHU.
®opmyna I'puna. ®opmyna Octporpaackoro-I'aycca. @opmyna Crokcea.

Onementsl Teopuu nond. CkalspHble W BEeKTOpHble moiis. ['pajgueHt, AUBEpreHIus,
qupKysLus, porop. Cneunansusie noas. OOparHas 3ajjaua BEKTOPHOTO aHAIM3A.
Yucnosble u ¢yHkuuoHanbubie psasl. Kpurepuit Kommu. OcHOBHbIE CBOMCTBa
cxonsimiuxcst psaoB. [lpusnaku cpaBuenus, Jlanambepa u Komm cxomumocTin psifioB ¢
HEOTpHLATeNbHbIMU 4iaeHaMH. Wuterpansueiii nmpusnak Komm cxogumoctu psaa.
AOcomoTHass ¥ ycioBHas cxoaumoctb psiga. Ilpusnak JleitOnuna cxomumocTu
3Hakouepenyrouerocs psaga. Cpoiicra cxopsuxcs psagos. Teopema Pumana. [Ipusnaxu
Abens u Jlupuxie. [loroueunas u paBHOMEpPHAas CXOAUMOCTL (DYHKLMOHAJIBHOIO psijia.
Kpurepuit Ko, npusnak Belepiurpacca. CBolicTBa paBHOMEPHO CXOASILIIUXCA PSIIOB.
Crenennoit paa u ero csoiictsa. Pan Teitnopa. Pasnoxenue pyunxuuu B pag Teitnopa.
Psnbr @ypee. Cpoiicta paga ®@ypse. HepasenctBo beccens. CxoaumocTs B cpesiHEM.
Tpuronomerpuueckuii pag @ypbe u ero cpoiicrsa. Pasnoxkenue Gpynkuuii B pag Pypse.
Teopema Hdupuxne. Ilpunnun nokanusauuun Pumana. Meron cpeHux apuMeTHUECKHUX
cymmupoBanus  psaga  @ypee. Teopema  Bellepwitpacca. Hurterpan  @ypee.
ITpeobpaszoBanue @ypoe.

e JludpdepeHunanbuble ypaBHEHHA

o

o

Juddepenumnanbubie yYpaBHEHUS [IEPBOTO nopsaKa. WurerpupoBanue
JubdepeHIMaNbHBIX YPAaBHEHUN ¢ pasfesiomumMucs nepemenusiMu. MaTerpuposanne
OMHOPOAHBIX  auddepeHnnanbHbiX  ypaBHeHUH.JIuHeiiHbIe qubgepeHnranbHbe
ypaBHeHHs 1-ro nopsaka. YpaBHeHUs He pa3peiiéHHble OTHOCHTEILHO MPOM3BOIHOMN.
OO6mumii meTox BBeieHUS napaMerpa. YpaBHenus Jlarpamka u Knepo.

Teopembl cyuniecTBoBaHus M €IMHCTBEHHOCTH. YcnoBue Jlunmmma. Teopema
CYLIECTBOBAHUS U €UHCTBEHHOCTHU peuieHus 3aaaun Ko B orpannuyeHHON 00gacTi u
B [10JIOCE.

VpaBHeHHsT BBICIINX MOPAIKOB M CHCTEMbl ypaBHeHHH. Onpenenurens Bposckoro.
JIunelinbie ypaBHEHHUS ¢ NOCTOSHHBIMU KO (DULHEHTAMH.



[0}

o

Kpaessbie 3anaun. @yunkuus ['puna.

Cucremnr  auddepenunanbisix  ypaBHeHuil. Jluneilinoie cuctembl. CucteMbl ¢
HOCTOSIHHBIMU ~ Kod(duumeHtamu.  MeToa  HeompeaeneHHbIX  Kod(ULIHEHTOB.
Marpuunas oxcnoHeHta. Knaccudukamus ocoObix  Todek. [lepBeie  wHTErpasbl.
Henunedinele cucrembl.  Yeroitunpocts 1o Jlsnynosy. ®@yukius Jlanynosa. Teopema o
nepsom npubmmxenun. Teopema JlanynoBa u Yeraesa.  YpaBHEHHMs B 4acCTHBIX
HPOU3BOAHBIX MEPBOTO HOPS/IKA.

e Teopus BepoATHOCTEN M MaTeMaTU4YeCKas CTATUCTUKA

[0}

BepostHoctHoe  mpoctpaHcTBO.  Kilaccuueckoe — BEpOATHOCTHOE — MPOCTPAHCTRO.
YcnoBHast BEPOSTHOCTb U HE3aBUCUMOCTh COOBITHH, (JOPMYIIBI MOIHOI BEPOATHOCTH U
baiteca. Cxema bepnymiu, npubnukennsie GoOpMyIIbl, HOTUHOMUATIbHAS CXEMA.
Cnyuaiinble BeIW4YMHBI U UX pacnpeneneHus. OmHOMEpHBbIE Clly4ailHble BEJIUYUHBIL.
@Oynkuus  pacnpeneneHus BeposaTHOcTed. OpHOMEpHBIE JUCKPETHBIE CilydaiiHbIe
BenuuuHbl. OOHOMEpHBIE HENPEPLIBHBIE CilydailHble Benu4MHbL. MHOroMepHbie
ClIy4aiHble BEIMYMHBI HA [IPUMEPE ABYMEPHOH. DYHKIUS pacnpeleieHus BEPOSTHOCTEN
JBYMEPHOH CiydyallHOM BelIM4YMHBL J[ByMepHbIE AMCKPETHBIE CIly4alHblEe BEIHMYMHBL.
JIBymMepHbIE HENPEPLIBHBIC CIydaiiHbIE BEIMUUHBI

YucnoBple XapaKTEPUCTHKU Cly4dalHbIX BenuuyuH. Maremartuueckoe OXuJaHHE U
qucnepeus ciayvaiinbix BenununH. KoBapuanus u koddduipent koppensuun. MoMeHTb!
BBICLIMX TIOPSJAKOB W JIPYyrHe€ YHUCJIOBBIE XapaKTEPUCTUKH CIIy4allHBIX BEJIMYUH.
Xapakrepuctuueckas (yHkuus u npeodpasosanue Jlamnaca-Ctuntbeca. Hepasenctso
UeOniieBa, 3aKkoHbl OOJIBIIMX YUCEI, LIEHTPAJIbHAS MPE/IeIbHAs TeopeMa.

OcHoBbl  MareMaTru4eckod  crartucTUKU. (OCHOBHBIE TMOHATUA  MaTeMaTHYECKOi
craTucTUKU. OLEHKN HEU3BECTHBIX NapaMeTPOB, CBOICTBA OLIEHOK, METO/Ibl HAX0XK/IEHHS
otleHOK. CTaTUCTHYECKHUE TUIIOTE3bl, KPUTEPHI OTHOLLEHUS MPaBRONOA0OUs, KpUTepuil
cornacust [Iupcona.

e MapkoBCKHE IPOLIECCHI.

o

o

Cayuaiiuble mnpoleccsl, OCHOBHbIE Xapaktepuctuku. OrmnpeneneHue CilydailHOro
npouecca, Kiaaccu(uKalus —CIOydaiHbIX OpoLeccoB. YuCIOBBIE XapaKTePHCTUKH
CJIy4aliHbIX IIPOLIECCOB

Llenu MapkoBa Kak JUCKETHBIE [10 BpEMEHH MapKOBCKUE npolecchl. OnpeneneHue 1emnu
MapkoBa. Marpuna nepexoaHslXx BeposTHOCTel. BepodTHOCTHOE pacnpeneneHue.
Knaccudukanus cocrosHuit nenu Mapxosa. Kanonuweckuil Bua uenu Mapkosa.
Yucnossble xapakrepuctuku. Ilpenensnoe pacnpenenenue nenu Mapkosa.

Mapxkosckue npoueccsl. OnpeneneHue MapkKoOBCKOIO IPOLECCd, MaTpUlla NEPeXOAHbIX
BeposaTHOCTEH. IIpuMepbl MapkoBCKUX IMPOLIECCOB: IyaCCOHOBCKHUH IPOLECC, MPOLECC
YUCTOrO POXKACHHs, Mpouecc poxaeHuss u  rubenu. Marpuna HHTEHCHBHOCTEH
nepexooB. Jduddepenunansusie ypaBHenus Konmoroposa-Uenmena. BepositHocTHOE
pacmpeneseHHe MAapKOBCKOro npouecca.. Knaccuukamus cOCTOSHHIT MapKOBCKOrO
npouecca. [Ipenensubie BeposTHOCTH MapKoBckoro npouecca. [Toctpoenue BrnoxeHHON
uenu Mapkosa /11 MapKOBCKOTO IIpoLecca.

e DyHKIUMOHAILHBIA aHAIU3

o

o

Mepa u unrerpan Jlebera. [Ipoctpancrsa Lp

Metpuueckue mnpocrpaHcTBa. AKCHOMBI M OCHOBHBIE CBOHCTBA METPUYECKHUX
npoctpaHcTB. Oneparopsl B MeTpUdeckux mnpocrpaHcTBax. [lpuHumn cixumarommux
oroOpaskeHuil (reopema banaxa).

HopmupoBanHbie NpocTpaHcTBAa. AKCHOMbI M OCHOBHBIE CBOHCTBA HOPMHPOBAHHBIX
npoctpaHcTB. OrpaHUYEHHBIE ONEPaToOphl B HOPMHUPOBAaHHBIX MpocTtpaHcTBax. Hopma



omneparopa. HenpepeiBHble — omeparopsl B~ HOPMHPOBAaHHBIX  IPOCTPAHCTBAXx.
OKBUBAEHTHOCTb HEMPEPBIBHOCTH M OrPAaHMYEHHOCTH I JIMHEHHBIX ONEpaTopoB.
DKBHMBAJICHTHBIEC 1 HEIKBUBATICHTHBIE HOPMBI

[IpocTpancTBa €O CKalspHBIM IPOU3BeJEHHEM. AKCHOMBI M OCHOBHBIE CBOMCTBA
OPOCTPAHCTB CO CKajdApHbIM npousBencHueM. HepasencrBo Komuu-byHskoBCKoro.
PasenctBo napasienorpamma. OproHopmupoBaHHble cuctembl. HepaBencrBo beccens.
Teopema Pucca 006 o61ieM Buae 1uHeHOroO (hyHKIIHOHAIA.

e JlupdepenunanbHas reOMETPUs U TONOIOTUs
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Jluneiinpie npoctpancTBa. AdQuHHBIE NpocTpaHCTBA. EBKINAOBBI IPOCTPAHCTBA.
Metpuueckuit tensop. IlIpeoOpasoBanue 0asuca. OpueHTanus TPOHKH BEKTOPOB.
Opuenrauus npocrtpaHcTBa. BekropHoe u cmemaHHoe npousBesieHus. BHemiss
anreOpa n-BeKTOPOB.

Teopust xpuBbIX Ha MIOCKOCTH M B npoctpaHcTBe. [lapamerpuueckoe mpeacraBieHue.
Teopuu noBepxHoCTEH.

Muoroobpasusi. Kpusonuneiinsie CHCTEMBI KOOpP/MHAT. [lceBnoeBKINIOBBI
npoctpancrsa. IIpoctpancrso MUHKOBCKOTO.

Tenzopnas anrebpa. KoBapumaHTHble M KOHTpaBapUaHTHBLIE BEKTOPbL. [eH30pbL.
CumMmeTpHuHble TEH30pbl. MeTpuueckuil TeH30p. ACCUMETpUYHbIE TeH30pbl. Teopus n-

hopm.

e Metoabl ONTUMHU3ALMHN U UCCIIECIOBAHUE ONeparnit

o

be3sycnoBuas onTUMM3anHs M IEMEHTHl TEOPUM BhINYKIBIX (yHKUuH. OCHOBHBIE
HOHATHS W TEOPeMbl METOMOB ONTHMHU3ALMH W TEOPHM BBIMYKIbIX (yHkumii. Jlemma
®epma. HeoOxoaumble ycinoBHs ONTUMAIBHOCTH BTOporo nopsaka. Jlocrarounsie
YCIIOBHS ONTHMAILHOCTH BTOPOro nopsjaka. Meroasl MUHUMH3AIUK NEPBOrO MOPAIKA.
Meton rpaaMeHTHOro cmycka. Meroabl  CONpSKEHHBIX TIpagueHToB. Mertoas
MUHMMH3aLUU BTOporo nopsaaka. Metox Hbeiotona u ero mopuduxauuu. MeTonsl
nepeMeHHOH MeTpuku. Meroasl MUHMMH3ALMH HyneBoro nopsaka. Ciayuall (yHxumn
ofiHOrO aprymenTta. Meros kondurypanuii. Metoa nedopMupyemMoro MHOTOIPaHHHUKA.
Yenosuas ontumusauua. Meroa muoxkureneil Jlarpanxka. Heobxoaumele u gocratouHbie
ycnoBus skcTpemyma. Teopema Kyna-Takkepa.

DneMeHTbl  BapUAlMOHHOTO  HMcuuclieHus. OCHOBHBIE  TOHATHA M TEOPEMbI
BapUaLlMOHHOro ucuucienus. Heobxoaumsie u 10CTaTOYHOE YCIOBHE ONTUMAILHOCTH.

e dusuka

o

o

o

Mexanuka. Kunemaruka. Junamuka. 3akoHs! coxpaHeHus. BpaiarenbHoe nBUKeHHE.
JIBHKEHUE KUIKOCTH H ras3a

OnexkrpuuecTBo U MarHeTusMm. [locrosuusiii Tok. Ilepemennsiii Tok. Tok B pasnuuHbIX
cpenax. JNeKTpoMarHuTHas UHyKkuusa. MarautHoe none. Ypasaenus Maxcsesia
Onruka. l'eomerpuueckas ontuka. Bonnosas ontuka. MWuarepdepenuus cera.
Hudpaxius ceeta. DIEeMEHTH KBAaHTOBOH (DU3HUKH.

e Teoperuueckas MeXaHHKa.

o

OcHoBHblE MOHATUA MeXaHHKHM. MaTepuanbHas TOYKA, MEXaHHYECKas CUCTEMa U HX
ananoru. Heusmensemas cucrema. AbcomotHo tBepaoe teno. Cuna. MoMeHT cuibl
Akcuombl 0 cunax. Cesa3u 1 ux accuukanms. AKCHOMBI O CBs3sX. neanbHbie cBA3M.
OcCHOBHBbIE TUITBI CBA3EH H UX PEaKLHH.

Kunemaruka touku. KpuBoiuHeiiHble  KoOpaMHAaThl  TOYKW. KuHemaruueckue
XapaKTEPUCTUKHU IBHIKEHUS TOUKH.

Kunemaruxa tBepaoro tena. Onpeznenenue nonoxkenus teepaoro tena. llocrynarensnoe
JBUKEHUE TBEPJIOro Tesa. Teopembl O TPAEKTOPHUAX, CKOPOCTAX M YCKOPEHHAX TOUEK



o

tena. JIBHykeHue TBEPAOro TEla OKOJIO HEMOABMIKHONW TOUKM W HENOJIBHIKHOW OCH.
Bekrop ymioBoil ckopoctH. CKOpOCTM M YCKOpPEHMs TO4eK Tena. l'eomerpuueckas
uHTepnperauus asuxkenus. llnockoe nBukenue TtBepaoro tena. Kunemaruueckue
nokasarenu. MrHOBEHHBIH LEHTP CKOPOCTEH M MIHOBEHHBIH LEHTP YCKOPEHH.
[TopBuKHas U HENIOABUIKHAS LEHTPOUIBL.

Cnoxuoe aBwkeHue TOUkH. OCHOBHAs M NOJBMXKHAs CUCTEMbI OTcYeTa. TeopeMmbl
CIIOJKEHHUS CKOpOCTeill U yckopeHuil Touku. Yckopenue Kopuonuca. J[BuykeHue TOUKH
OTHOCHUTEIILHO CHCTEMbI KOOPAMHAT, CBsi3aHHOM ¢ 3emiiel. O0bsacHeHue abeppalluOHHOTO
cMmernieHus 38371, 3akoH bapa.

Cnoxnoe auxeHue tBepaoro tena. CaokeHHE NMOCTYNATENbHBIX JBUKEHUI TBEPIOTO
tena. CnoKeHue BpalaTenbHbIX JABHKEHUH BOKPYT MMEPECEKAIOIUXCS, TAPAIEIbHBIX H
ckpemuBatomuxess  oceil.  Ilapa  Bpamenmii. CrnoxeHue NOCTymarelbHbIX U
BpalllaTeJIbHbIX ABMKeHUH Tesna. ClIoKeHUEe BUHTOBBIX JBUKCHUM.

['eomerpuyeckas cratuka. OcHOBHbIE 3ajnaud craTuku. CucTeMa CXOALIUXCS CHUIL.
Pasuogenictytomas. [lapannensubie cunbl. Llentp napamiensHbix cui. Ilapa cun.
Mowment napst cun. [lpousBonbHas cucrema cui. [Tpusenenue npou3sBoIbHON CHCTEMBI
CHJ K IJIABHOMY BEKTOpY W IIIaBHOMY MoMmeHTy. UHBapuaHThl npuBeieHus.
JlMHAMUYECKHIT BHHT.

Ananurnueckas cratuka. J{elicTBUTENbHEIE, BOBMOKHbBIE H BUPTYAIbHbIC NEPEMEIICHUS
Toukd. Pabora cuiabl Ha BUPTyajlbHOM nepemelnenuy Touku. Maeansueie ceasu. Pabora
CWibl Ha KOHe4HOM mnepemerienun Touku. [lone cuin. lorenumanbueie cumbl. CuioBas
¢byukuus. [IpyHIND BUPTYaNbHBIX EPEMELIEHUH IS CUCTEM, CTECHEHHBIX U/1ealbHBIMU
CBS3AMU. YpaBHEHHUS PpaBHOBECHS MEXaHHYECKOH CHCTEMBI B  MPSAMOYTOJLHBIX
koopauHarax. Meron wmHoxkutenedt Jlarpamxa. OOo0OuieHHBIE KOOpAMHATHI U
0000111eHHbIE CHIIBl. YPAaBHEHUs PaBHOBECHSI MEXaHHUECKON CHCTEMbI B 00OOILIEHHBIX
KoopauHaTtax. PaBHOBecHE MEXaHMYECKOH CHCTEMbI B MOTEHLMAIBHOM CHIIOBOM IMOJIE.
LleHTp TsKECTH U LIEHTP MACC MEXAHUUYECKON CHCTEMBI.

Junamuka Touku. 3akoHbl HbioToHa. VYpaBHEHHs [BHKEHHMSI MaT€PHAILHOM TOUKH.
[Ipsimass u oOparnast 3agaunm  auHamMukd. OCHOBHBIE [IMHAMMYECKHME MOKA3aTelu
JIBMOKEHUSI MaTepUAIIbHOM TOYKM M MEXaHMYECKOH CHCTEMBI: KOJIMYECTBO JBHIKEHMS,
MOMEHT KOJIMYECTBA JIBUIKEHUS, KHHETUYECKUII MOMEHT, KUHeTH4eckas sueprus. Odmmue
Teopembl auHamMuku Touku. HecBoOonHoe aBMIKeHHE MaTepHaIbHON TOUKU. YpaBHEHUs
JBUAKEHHS TOUKH 110 KpuBOH U nosBepxHoctu. Chepuueckuil MasTHUK. /[BUKEHUE TOUKH
OJ JeHCTBUEM LIEHTPaIbHON cuibl. YpaBHeHus aBwkeHus. @opmyna buno. J[Buxkenue
wiaHeT. 3akoH BcemupHoro taAroteHuss Heiortona. 3ajzava aByx Tten. JlBuikeHue
MCKYCCTBEHHBIX HEOECHBIX TEI.

OtHocutenbHoe ABMXKeHUue Touku. MHepuuansHas 1 HenHepIuaibHas CUCTEMBI OTCYETA.
VpaBHeHMs ABMKEHHMS TOYKM B HEMHEpUMANbHOHM cucreme orcuera. Cunbl MHEpLUU.
OTK/I0HEHNE NaaUMX Tel OT BepTukaiu. MastHuk @yko.

JluHamuka TOYKHM THEpeMEHHOH Maccbl. Toyka MEepeMEeHHOH Macchl. YpaBHEHHE
Meiepckoro. 3agaua ynpapieHus JIBUKEHUEM TOUKH C MTOMOIIBIO PEAKTUBHBIX CHIL
Junamuka MexaHuuyeckoil cucrembl. MOMEHTbI MHEpUUH TBEpAOro Ttena. Teopema
[toiirenca. Kunetnueckas Heprusi TBEpAOro Tena. uincons uHepuuu. [asusie ocu
uHepiuu. O01e TeopeMbl JHHAMUKH MEXaHH4YeCKOH cucTeMbl. Teopembl 00 u3MeHeHuH
KOJIMYECTBA JBMIKEHUS, O KHHETMYECKOM MOMEHTE, O KUHETHYECKOH JHepruu
mMexaHnuueckoi cucremsl. [lepBbie unTerpansl.

Junamuxa tBepnoro tena. IloctynarenpHoe aBMiKeHue TBepaoro Ttena. Bpatuenue
TBEPZOro Tejia BOKPYT HEMOABHKHOIT ocu. Dusnueckuit MmasTHUK. J[BHIKEHHE TBEPIOTO
TeMa OKOJIO HEnoABMKHOH ToukHu. Kiaccuueckue cityyau MHTEIPUPYEMOCTH ypaBHEHUMH



JUHAMHKH TSDKEJIOro TBEPAOro Tejaa ¢ OAHOH HEMOABMXKHON TOUKOM: ciydail Diliepa,
ciyuaii Jlarpanska, ciydait C.B. KoBaneBckoii.

ITpunuuner mMexanuku. Ilpunnnn JlanamOepa. Ilpunnun BUpTyanbHBIX NepeMelieHUH
Hanambepa-Jlarpanxa.  [lpunuun  XKypaena.  [lpunumun  TIaycca.  [Ipunuun
craupoHapioro jeidcrsus [ammnbrona. [lpunnun  Octporpaickoro.  Ilpunnun
craunoHapHoro aedcrsus Jlarpamxa. [Ipunuun Moneprion. [Ipunuun cranuoHapHoro
perctBus Axkobn. OnTHKo-MeXaHHYECKAs aHATOTHSL.

VYpaBHEHUS JBUKCHHMS MEXAHMYECKOH CHCTEMBl. YpaBHEHMS JBHIKCHUS MEXaHUYECKOH
CUCTEMBI B NPSMOYTOJIbHBIX KoopauHarax. Muoxkurenu Jlarpanxka. UnTerpan sneprun.
VYpaBHEHUs ABUIKEHUSI MEXaHMUECKOH cucTeMbl B 00001IEHHbIX KoopauHaTax. DyHKIUS
Jlarpanxka. Lluknuueckue KOOpAMHATEL YPaBHEHMS JBHKEHHS MEXAHUUECKOM CHCTEMBI B
KaHOHHYECKHUX nepeMeHHbIX. Dyukius [amunsrona. [lepsoie unHTerpansl. YpaBHeHUs
Annens.

® ApPXHTEKTypa KOMIIbIOTEPOB H ONEPALIMOHHBIE CUCTEMBI

o

OcHoBHblE MOHATHS U omnpeaeneHust apxurekrypsl DBM. [lpunuunsr ¢on Heiimana u
KJIacCH4ecKas apXHTEKTypa KOMIIbIOTEPA.

Yposens apxutextypsl komana DBM. Ctpykrypa u dopmarsl MalIMHHBIX KOMaH. S3bIK
HU3KOro ypoBHs accemOnep. WMuctpykuuu. Onepangsl. upexrusbl. Tpancmsnus u
3aITyCK [TPOrpaMMmBbl.

Haznauenue u cTpykTypa UEHTpalbHOro nporeccopa. KomanaHelil UK Dpoueccopa.
DTarnbl UCIIOIHEHUS KOMAH]I POLIECCOPOM.

[Tpou3BoAUTENBHOCTD LEHTPAIBLHOIO npoLeccopa. XapaKTepUCTUKH MHUKPOIPOLIECCOPA.
Cnoco6bt TOBBILLIEHHS HPOU3BOAUTEILHOCTH LEHTPAIbHOTO mpoueccopa.
Mmuorosaeprocts. Opranusanus KOHBEHEpHOro peskuMa paboThl mpoleccopa.

Cucrtema M MexaHM3M [IpepbiBaHHE  MHKponpoieccopa. Buasl npepbiBaHui.
AnnaparHble U IPOrpaMMHBIE ITPEPLIBAHUS. YIPaBIEHHE IIPEPbIBAHHAMHE.

Yerpoiictea  xpanenuss uHpopmauuu. Kiaccupukanms — ycTpoHCTB — XpaHEHUs
uopmanuu. Hepapxuueckas CTpykTypa naMmaru komnbiotepa. Junamuueckas u
CTaTMYeCKas MaMATb.

QaiinoBast cucrema. 3amauu  ¢ainoBoil cucrembl. Wmena QaiinoB M HHAEKCHBIE
neckpunrtopsl. Tunst ¢aiinos. Ilpasa noctyna k daiinam. @aiiibl ycTpoicTs.

Cucrema BBoga-BbiBofia. IIunbl, ux xapakrepuctuku. Iloprel. Kontpoepsl
MononuTHbIe OnepaloHHble CUCTEMBL. ApXUTeKTYpa MOHOAUTHON OC, npUMepsl TaKUX
cucrteM. MUKpOsiiepHbIE U HAHOSIEPHbIE ONIEPAllMOHHBIE CUCTEMBI.

Apxurextypa UNIX. ®aiinst u ycrpoiictsa. Ilponeccel. Ilouarue npaiisepos ¢aitnooii
CHCTEMBI U UX THIIbI.

OcHoBel  MHGOPMALMOHHON 0e30macHOCTH  ONepalHoOHHBLIX —cucTeM. Konuenuuu
0esonacnocty UNIX. Ynpasnenue nonb30BaTensiMu U IpaBaMH JA0CTYTIA.

[lonsitue normueckoit ainoBoit cucrembl. MOHTHpOBaHHE M JIEMOHTHPOBAHHE.
®dusnueckas opranusanus (paiaoBoi CHCTEMBI.

Cerp B UNIX. CereBas noacucrema. O0mue npuniuns! padorsl. [lonstue coxeTos.
Tuns! cokero. Od1mue npunHuumnel B3aumoaeicTaus OC yepes COKEThL.

Vipasnenue ciy:k0aMH ONEpalMOHHOH CHCTEMbI. 3arpy3ka ONEPalMOHHONW CHCTEMBIL.
Cucrtemubie ci1yKOBbL.

e BriuucnurenbHble CHCTCMbI, CETH H TCIICKOMMYHHKALIUH

o

ApXuTeKTypa M MNPUHLMIBI [OCTPOCHUsS CeTed ¢ KOMMyTalued KaHaloB U C
KOMMYTAallUEN MAKETOB.

DTanoHHas MOjelb B3aUMOJCHCTBUS OTKPBITBIX CHCTEM. IOHSATHE O I[POTOKOIE H
MeKypoBHEBOM HHTepdeiice. CeTeBble MPOTOKObL: (DPU3NYECKHH YPOBEHb, KaHAJIbHbIH



ypoBeHb, ceTeBOH  ypoBeHb. IIpoTOKOIBI  BEpXHHMX  YPOBHEH: NPHKIAIHOI,
HpEACTaBUTENbHbIH, CEaHCOBBIH U TPAHCIOPTHBIN YPOBHHU.

ITpuHUMOBI  DOCTPOEHHS OCHOBHBIX THUIOB CeTeH TelneKoMMyHHKauui. Pexum
acuHXpoHHOU nepenadun (ATM) B HIMPOKOMOJOCHBIX HUGDPOBBIX CETIX, BUPTYaIbHbIC
OyTd u BUpTyasibHble KaHaubl. L{udpoBas cerb ¢ uHTerpanuein cinyx0, apXuTeKTypa
cetH, 0azoBblil meton noctyna. Ilporokon SIP. Tunsl cepsepos, coobuienus, aapecarus.
Certu cOTOBOI MOABMKHOMN CBsI3U: apxutekTypa cetd GSM, NpUHIUIBI IPEAOCTABICHHS
YCIIYT HOJIb30BATEINSM.

DBomolusa ceteil TenekommyHukauuih, Obmme nounstus o cerax 3G, 4G, 5G u 6G.
Metons! noBbItieHHs YHEPTOIPPEKTUBHOCTH B OECHPOBOAHBIX CETIX MOABHKHOM CBA3H.
[Iporpammuo-koHpurypupyembie cetu. TexHOIOrus BUPTyaIu3aluyi CETEBBIX (YHKIIHI.
Texunonorus y3kononocHOro HHTEPHETA BELLEH. €XHOIOTHs HAPE3KU CETEBBIX PECYPCOB.
OcHoBbl  mocTpoeHus  Mojened  (QYHKLUMOHMPOBAHUS ~ CHCTEM M CeTei
TenekoMMyHuKauuid. [Toustue o nokasarensix kauecTsa 0OCIyKUBAaHHUSA U BEPOATHOCTHO-
BpeMEHHbIX Xapakrepuctukax. Iloctpoenme mnpocreiineii monpenu o00CIyKUBaHUS
BBI30BOB B COTE CETH HOJABUKHON CBSA3M, OMUCAHUE MOJEIH B BUJIE CUCTEMbl MACCOBOTO
obciyxkuBanus M/M/C/0. Iloctpoenue mnpocteiimeii mopenu (yHKUMOHMPOBAHUS
KaHaja Iepejadd JaHHbIX, ONMCAHHE MOJIENM B BHJE CHUCTEMBl MAacCOBOIO
obcnyxuBanus M/M/1/~.

e  OcHoBbI HH(POPMALIMOHHOH OE3011aCHOCTH

o

OcHoBBI O€3011aCHOCTH CEeTEBbIX MH(POPMALMOHHBIX TeXHOIO0IHH. OCHOBBI 0€3011aCHOCTH
CeTeBbIX HH(OPMALMOHHBIX TexXHOIOrui. llpumMeHeHHe MEKCETEeBbIX HSKPAHOB IS
3aILUThl KOPIIOPATUBHBIX CETEl

3amura uHGOpMALMM B COBPEMEHHBIX ONEPALIMOHHBIX cHcreMax. [Ipakrtnueckue
BOIPOCHI 3aLIUTh] ONEPALHOHHBIX CUCTEM

Kpunrorpagus.  Kpunrorpaduueckue npuMUTUBBI M MexaHu3Mmbl.  OCHOBbI
UH(PPACTPYKTYPbI OTKPBITHIX Kitoue. [IpoTokonsl ayrenTudukaiu

e Pemsuuonuble 0a3bl JaHHBIX

o

OcnoBuble nousaTs 0 6asax nanubix 1 CYBJl. Kparkuii uctopuueckuii ouepk pa3sBuTHs
CYBJl. Mopenn panubix. PensuuoHHass Mozenb AaHHbIX.  KoHuenrtyansHOE
moaenupoBanue bBJI. ER- u EER-muarpammer. Pemsuuonnoe mopenuposanue B/l
ITepeson ER- u EER-monenu B pensinquoHHyio mojaesns. Hopmanusauus pensiHOHHBIX
tabuui. 1-1, 2-1, 3-1 HopManbsuble popmbl. Hopmansnas ¢opma boiica-Koaza.
Pensauunonnas anreOpa kak Maremarudeckuil s3pik padotsl ¢ Tabiauuamu B[, OcnoBHbie
onepauuu penauuoHHONW anredpsl. Hanucanuwe 3anpocoB cpeacTBaMu pelsiluOHHOH
anreOpaol.

[Tonsatue o sa3pike SQL kak O sA3BIKE 3alIpOCOB K pEBSIMMOHHBIM 0a3aM JaHHBIX.
Ocnosuble Bo3MOkHOCTH si3bika SQL. OcnoBuble onepauuu rpynnsl DML no Beibopke
nansbiX. Omnepauuu, CBsi3aHHBIE C TIPYNNUPOBKOH W BBIYMCICHHEM arperaruBHbIX
byHKLUMA.

o (Cucremsl yrpaBieHus 0azamMu JaHHbIX
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Ocnosubie mogenn aanubix CYBJl. Pasnuuus KOMMEPUYECKHUX M OTKPBLITBIX JIMLEH3UH.
OcHoBubie cnocoObl goctyna Kk bJl. Pemsiumonnas mopens. JlokymeHTHas Mouenb.
Mopnens kntou-3nauenue. I'padosas monens. Mnagexcnas mozgens. Wide-column moznens.

OO1ue koHUENIUY, NOHATHA U NMpobnemsbl pasznuunbix BuA0B CYBJl. OcHOBHBIE THIILI
nauHbix. Tpausakuuu. VYpoBHM HM30JSILUMM  TpaH3akuui. J{peBOBHAHBIE MHIEKCHI.
[TonnorekcToBbie unaexkcsl. leo wungexcsl. JKypuanbl S3biku 3anpocos. Ilnanbl
BbINOIHEHUA 3anpocoB. Kypcopel. Beprukanbsnoe macmrabuposanue. ['opusoHTanbsHoe



mactrtabuposanue. [llapaunr. Beicokas goctynnocts. CAP-teopema. Jloctyn k CYB]]
U3 BHELLIHHUX Cpel.

Penauuonnsie CYB/l. Ilpenmymecrsa u nenocrarku SQL. Crpykrypa SQL 3anpoca.
OcnoBuble TUNB!I JaHHBIX B pensuuoHHbix B/l IlepBuunbiil kmiou. ABromaruyeckas
reHepauusi 3Ha4eHue IepBUYHOro kiroua. [Ipu3Hak yHHMKaIBHOCTH 3HAYEHUs NOJIS.
Co3nanue, u3MEHEHHE, yaalieHue oTHouieHuit. JloOaBieHue, M3MEHEHHUE, yIalCHUE
sanuceil. Beibopka panubsix u3 b/l ¢ ucnonb3oBanueM ycioBuil. BioxeHHbIE 3alIpochl,
arperauus, COEIUHEHMs, COPTHUPOBKM, OIPAHMYEHHUS HA KOJMYECTBO 3amuceil B
pesynerare. OObenuHeHue u nepeceueHus pesyinsratoB. Exists, all, any, in. Co3nanue,
M3MEHEHUE, YJalleHHEe M MCIOJIb30BAHWE BHEIIHUX KIIHOUEH, OCHOBHBIE NMPHHLMIIBI UX
paborel. Ucnonb3oBanue uHaekcoB. OOmas uHopmauus ©  OPOLELYPHBIX
pacupenusx. Tpurrepst. Ipeacrasnenus. Kypcops.

Hepensunonnsie CYB/l. baszoBele npuHuuibl padoTbl ¢ AaHHBIMH B JOKYMEHTHbIX
CYB/, xmwu-3nagenue CYBJl, rpadoseix CYB]/l, nouckoeix CYB]l, wide-column
CVYB/.

e  Kubepbe3onacHOCTb MpeANpUATHS

o

ObGecneuenune kubepbeszonacHoctu npeanpuarusi. OCHOBHBIE METOJ/bI 3ALIATHI CETEH
cBsi3u npennpuATtua.  Meronasl mpenorspaunieHus kubeparak Ha 0Oase BebO-cetH B
npeanpuatun. llpoueaypa pearupoBaHHs Ha HHOMACHTbI KuOepOe30macHOCTH.
ITpumenenue oneparuBHoi uH(popmaluu 00 yrposax.

Ouenka PHCKOB kubepbezonacHOCTH OPEeaIPUITHS. Hcnons3oBanue
CTPYKTYpPHpPOBaHHOro mnpezacrasiaenuss uHpopmauuu o6 yrpozax STIX. Iloxazarenu
pucka B obmactu kubepbesonacHoctu npeanpusatus. OueHka 0e30MaCHOCTH B CETAX
CBA3M  MNPEANpuATHs.  YIydllleHHMe  BOCHPHATHS  KJIMEHTAMH  II0KasaTtesei
OnaroHaeKHOCTU BeO-caliTa npepUsITHsL.

e (OCHOBBbI IPOIPAMMHUPOBAHUS

o

o

[TporpamMmmupoBanue TUIMOBBIX aaropuTMoB. OmnpeneneHHe M CBOMCTBA alrOPUTMA..
baszoBble Tunbl gaHHbX. OnepaTtopsl: BBOJ/BLIBOJ, IIPUCBAUBAHHE, YCJIOBHbIH, BeIOOpA.
Oneparopsl: LUKIIbL, HTEPALUL.

OcHOBBI CTPYKTypHOro mnporpaMmupoBanusa. CocTaBHbIE THUIBI JaHHBIX. MaccuBbl
Pabora ¢ maccuBoM: MOMCK, cOpTHpoBKa. Marpuiusl gannsix. PaGora co crpokamu.
Pexypcus. Ykazarenu u ()yHKIUH.

e (0paboTKa JaHHBIX U BU3yaIM3allis

o

o

Python. ®@yuxuuun. Crpoxu. Perynspusie sbipakenus. Crnucku. Koprexu. CroBapu.
Cuerunku. MuoxectBa. Cnyuaiinocts. [lotok ynpasnenusa. Merunnocts. CopTHpoBKa.
Knaccsl. TectupoBanue u uHCTpykuus assert. @yHKus zip U pacakoBKa apryMEeHTOB.
ITepemennsie args u kwargs. AHHOTaLMs TUIIOB.

Matplotlib. I'paduxu 1 n1uarpamMmel.

Pabora ¢  pannbiMu.  PasBeibiBaTenbHbBIM  aHanM3  gaHHbIX.  [Ipumenenue
TUIIU3UPOBAHHBIX MMEHOBAHHBIX KopTexkell. Kiaccel nanubix dataclasses. Oumctka M
KoHBepTHpoBaHue. Onepuposanue naHHbMu. [kamupoBanne. CHUKEHHE pa3MEPHOCTH

e TexHOIOrus NporpaMMHUpOBaAHUs

o

o

Junamuueckue CTPYKTYpbl JaHHBIX: CHHCKH, OYepeaM, cTekH, jaepeBbs. OOmue
CBOMCTBA JMHAMMYECKHUX CTPYKTYp JAaHHbIX. CHHCKHM: OJHOCBSI3HBIE, JIBYCBSI3HBIC.
Crexu: onepanuu B crekax. Ouepenu: HuKiHueckas ouepeisb. Jlepesbs.

[Tpuniune 00bEKTO-OPUEHTUPOBAHHOTO NporpammupoBanus. Mcnonb3oBanue KiaccoB
B s3bike C+H++. Omnpenenenue kiacca. OO0bekthl Kinacca. Co3gaHHe M YHUUTOKEHHE
o0bexToB  Kiacca. Koncrpykropst u  gectpykropel. [lpaBuna npeobpasoBanus



ykasarened. Muunuanusanus oobexktoB. OTnuuMs MHULMAIW3ALHKA OT IPHCBAUBAHMIL.
CrocoObl  peanusanuu  MHKancyaauu. @OyHKUHU-ITEMEHTH U (YHKUUH-IPY3bA.
Craruueckue WieHbl 00bEKTOB Ki1acca. BIOyKeHHbIE U JIOKAIbHBIE KJIACCHI.
HacnenoBanne B 00bEKTHO-OPUEHTUPOBAHHOM IporpamMmupoBanuu. ba3oBelii U
npou3BOAHLIH knaccesl. [IpaBuna goctyna k anemMeHTaM npou3BoAHoro kiacca. Mepapxus
kiaccoB. OMHOYHOE M MHOXKECTBEHHOe HacaenoBanue. OcCOOEHHOCTH AOCTyNa IpH
MHOKECTBEHHOM HacjenoBaHuu. [loiHblli 0OBEKT KOHEYHOro MpPOM3BOAHOIO Kiacca.
Bupryanbublie 6a3oBble Ki1acchl. BupTyalibHble ()yHKLIHH.

[labnonsr knaccoB u ¢yukumuii. HacnenoBanue mabnonusix winaccos. [IpaBuna
OTOXKAECTBIEHUs mnapameTpoB madnona. Ilpumenenue mabIOHHBIX KIACCOB IS
CO3/IaHUsl KOHTEHHEPHBIX KIIACCOB.

e (OcHOBBI aHAIU3a OONBIIHX JAHHBIX

o

Bonbiine paHHbIE — OCHOBHBIE NOHATHUA U 3ajaud. METO/bl U MHCTPYMEHTBI aHaIn3a
QOJILIINX JTAHHBIX.

ITaker R. Onepanuu Haj pasiIMuHBIMM NEPEMEHHBIMH, MpOCTeiinas mareMaTHka B R.
Omneparopsl uukIa u ycnosus, cosnanue Qyukuuit B R. Kiacent ganusix 8 R. Beoa u
BbIBOJ JaHHbIX B R. ['paduka B R.

[Taketst u Qpynxuuu B R, ucnonb3yemsle B ananuse donbiinx ganueix. [laker bigmemory
— CO3/IaHKuEe, XpaHEeHHue, 10CTyI U o0paboTka cBepxOonbmmx mMatpull. Co3znanue oobekTa
kinacca big.matrix. Onepauun Hajy odbvexkroM. Ilaker BGData — ananu3 naHHBIX,
CBSI3aHHBIX C TeHOMHBIMU UcchenoBanusamu. [laketsr bigSurvSGD u bigstatsr.

e  OcHOBBI MAIIMHHOTO O0OYYEHUS U HEHPOHHBIE CETH

o

baszoBbie MeTob! Kiaccuukauy U perpeccuu. Jlormyeckue MeTobl Kiaccu(UKaLUH.
Metpuueckue meronabt kiaccuduxauuu. Jlunelinsie Mmetonsl knaccudukanuu. Merton
OIOPHBIX BEKTOPOB M JIOTMCTUYECKas perpeccus. MeTpuku kadecTBa KiaccU(pUKalIH.
Jluneitnas perpeccus. Ilonnxenue pasMepHOCTH U METOJ] ITIABHBIX KOMIIOHEHT.
Pacumpenue 1mpeacTaBiIeHUs O METOAaX MammHHOro oOydenusa. Komnosuimu
anroputmoB.  Heiiponnsie cetn. Knacrepusauusa u Busyanusauusa.  YactuuHoe
o0yueHue.

e MHnremnexr YalbHbIC CHCTCMbI

o

ITousarue unrtemnexryansuHoit cuctemsl (MC). Hcropus passutus MC. Apxurekrypa,
ocHoBHble mnpobnembl MC. Jlormka mnepsoro mnopsajgka kak (opmajibHas MOJENb
paccyxkeHui. KieTouHble aBTOMAThI, MOJICIN KU3HU U CMEPTH. ThIOPMUTBLI. ABTOMATbI
Kayddmana.

Mogenn M MeToibl MHTEIUIEKTyalbHbIX CHCTEM. Mojenu MNpeacTaBleHUs 3HAHUM.
CemaHTHYECKHE CETH, HasHaueHue, Mpumepbl. @OpeiiMbl, Ha3Hau€HUE, IPHUMEPHL.
ITponykunonnast cucrema, CTPyKTypa M cxema paboTbl. DBPUCTHUECKHE AIFOPUTMBI
(kpurepun noucka pewrenus). [IpaBuna aus peuieHust Urpsl B BOCEMb. JKCHEpTHAs
CUCTEMA, CTPYKTYpa U Ha3HAYeHHE €€ MOay/IeH. MeTo/ibl CpaBHEHHUs 3HAHUI JKCIIEPTOB.
Meton pesomoruii. JICM — MeTo aBTOMaTu4ecKoro MopoKIACHNS THIIOTES.

Mertonsl pacniosHaBanus o0pa3os. [TocranoBka 3anau kiraccudukanuu (pacrno3HaBaHus)
U Knactepusauuu o0bekToB. MeTonnpl KiacTepusaluu U KiIacCH(UKALUH, OCHOBHbIE
BHJIbl, 00JaCTh NMPHMEHEHUsS, OrPaHUYEHHs W HeaocTarku. [IpocTpaHCTBO NMpH3HAKOB.
Mepor OGnusoctu u paccrosuus. Merpuku EsBximaa, Maxananobuca, JXypasiesa,
Xemmunra. O6o0uiennas Mmerpuka Esxinia - Maxanano6uca u ee cBoiCTBa.
HckyccrBennbie Heliponnbie cetd. Ilonsrtue mckyccerBennoil uedipounoit cetu (MHC).
Ob6nacts nmpumenenus UHC. Monenbs uekyccTBEHHOrO HelipoHa. Bubpl akTUBALIMOHHBIX
¢ynxunmii. [Ipobnema XOR. Ilepuentpon Posenbnarra. Crpykrypa MHC Xemmumra,



Xondunna, Koxonena. Ceru mnpsmoro pacnpocrpaneHus. Hacrtpoiika no meroay
oOparHoro pacrnpocrpaHenus omuoku. [Ipaxtuueckue nmpumepsl ucnons3oBanus MHC
(pacoznaBanue JsMy 1o QororpadguaM, Ki1accupUKaLMs  CTENEHH  TSKECTH
3a0oneBanus).

WurennexryanbHeie cucremMsl ynpapineHus. [lonstue 1 apxuTekTypa HHTEIUIEKTYalIbHON
cuctembl ynpasnenus (MCY). UCY 6Gecnunornoro nerarensHoro ammapara (BITJIA).
Crabunuzauus tpaektopHoro aswkenuss BIIIA. Pemenue 3agaum JHHAMHYECKOrO
ranupoBanus asuxenus BIIA no 3agannomy MapiupyTy Ha ocHoBe npasui. Pemenue
sajaun  BblOopa mapupyra BIIJIA  Benrepckum meromom. Pewenue 3anauu
KOMMHBOSDKEpA. AHTAroHUCTHYECKHE WIPbl [peciieloBaHus-yOeraHus, CTpaTeruu
noBejeHust UrpokoB. Pemenue 3a1auu npecieoBaHus HEn.

Komnerorepnas anredpa

o

Obwas anredpa. Anrebpamveckue CTPYKTYPbl, MOHOWBL, TPYMIbI, [OATPYIIILL
aBTOMOP(U3MBL, KOJIbLA, HACANbl, IOJA, MPUMEPbl KOHEYHbIX IIOJICH, JMHEHHbIE
IPOCTPAHCTBA, MOAYNH, anreOpbl. AsreOpbl MHOTOWIECHOB, MOIMHOMMAJbHBIE KOJbLA.
JNEIUMOCTb,  €BKJIMAOBBI  OOJIACTH, MONMHOMHAILHBIE  KOJIBLA  Haj  TIOJISIMH.
HenpuBoaumMble MHOTOWIEHBI, TeOpeMa 00 OIHO3HAYHOM Pa3I0KEHUH U1 MHOTOUICHOB,
KOMIUIEKCHBIE KOPHH W3 €IMHULIbI, NPUMHUTHUBHBIE KOPHH, KpPYTOBbIE€ MHOTOUIEHBI,
BhluKCIeHHE QyHKIUN Ditnepa.

OCHOBBI HMCHONBL30BAHUSL CHCTEMbl KOMIMbIOTEpHOHM anreOpst Maxima. CuHTakcuc
BXOJHOIO s3bIKA CHCTEMBI, 3a[a4d SIEMEHTApPHOW M BBICIICH MATeMaTHKH B CHCTEME
Maxima. AHaJIMTHYECKOEe M YMCICHHOE MHTErPUPOBAHME B CHUCTEME, Mpeoldpa3oBaHue
CTENEHHBIX PsI0B, UHTEpnonAuus B cucteme Maxima. Pemenue auddepeHnnanbHbix
ypaBHeHuit B cucteme Maxima, noctpoenue rpaguxor B cucteme KA Maxima.
ANropuTMbl KOMIBIOTEpHOW anredpel. OOIIME CBEIEHUS O CHCTEMaX KOMIIbIOTEPHOH
anredpsl. [Ipobnema npeacraBneHus JaHHBIX, IPEACTABICHUS PalUOHAIBHBIX (DYHKLINH,
MpeICTAaBIeHUs MAaTpHL, MpeiacTaBieHus psjgoB. [lonmmHoMmuanbHOE — yHpOLIEHHUE,
MOJYJISIPHBIE METO[BL. P-aAMHYECKUE METO[bl, 0030p CBOOOAHO PACHPOCTPAHAEMBIX U
KOMMEPUYECKHMX CHUCTEM KOMIIBIOTEPHOM anreOphl.

KomnbiorepHas reomeTpus

o

o

o

o

Ocnosubie bubnuorekn: NumPy, Matplotlib, SciPy

Jeuxenus Ha ninockoctu. Tpancnauuu. Bpautenus. OrpaxeHus.

Konnueckue cedeHuss M UMKIOWIANIBHBIE KpuBble. ONTUMH3HUPOBAHHBLIE AJITOPHUTMBI
BBIYUCIIEHHS TOUEK KOHHYECKUX CeyeHHMH. BrluncieHne ToYeK LUKIOMAANBHOH KpUBOH
Ha OCHOBE BpalleHui okpyxHocted. CoznaHue anumaluu ¢ nomouibio FFmpeg.
Kybuueckue crutaiinel. Crmaiiasl Dpmurta.  MHTepnomsuuu noauHOMaMH BBICOKOTO
nopsaka v dhdexr Pynre. PasznoBugnoctn kyOuueckux crnaiiHoB. KapaunanbHbiii
crtaiin.  TCB-crumaiin.  KyOuueckuil crutaitn C JOMHOJIHUTEIBHBIMH TPAHHYHBIMH
YCIOBUSIMU.

Kpusbie besbe. Ilomunomer bephiureiina. Marpuunsie Gopmynsl s kpusbix besbe.
Anroputm e Kactensxo. AHUMALMsS IBHKEHHS ONOPHBIX JIOMAHHBIX.

[Tonronka kpuBwix besbe. PanuonanbHbie kpuBbie beswe. Ilomronka kpusix besbe.
Panmonansuble kpussie besbe.

B-conaiinel. basucer B-crnaiinos. Buael y3noBeix Bektopos. Iloaronka B-cnnaiinos.
NURBS-kpussie.

Anroputmsl MalIMHHON rpaduku u 00padoTky u3odpaxeHuii
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CpencrBa BU3yalnbHOTO OTOOpaKEHMs, XapakTEPUCTHKHM H300paKEHUH M 1BETOBbLIC
cucteMbl. Buabl naHHBIX, mOpezcTaBieHHble B (opme uszobpaxkenus. Knaccudukarys



3a7lad  MalMHHOM rpaduku. TeXHMYECKHE CpPEACTBa BHU3YaJbHOTO OTOOpaKEeHUs.
[IBeToBBIe cucTeMBbl. ['MCTOrpaMma TOHOBOTO H300pakeHUs. Marpuia COBMECTHOMH
BcTpeuaemoctu. Popmarbl rpaduueckux QaiioB. CrocoObl XpaHEHHsT M CiKATHs
rpapuyeckoit uHGpopMaLHH.

Anroputmel 06paboTku n300pakeHui. BblpaBHUBaHHE THCTOIPaMMbl HU300paKEHMSL..
Juneiinas u HeauHeiHas QunpTpauus u3o0pakeHuil. MeTonbl BOCCTAHOBIICHUS
N300pakeHUs 110 IPOCKIIUSIM.

ANrOpUTMBI  MOCTPOEHHA U300paKEHHH [BYMEpPHBIX M TPEXMEPHBIX OOBEKTOB.
Hcnons3oBaHue NPUMUTUBOB JUIA NOCTpoeHus rpaduueckux o0pa3oB. KapkacHas
MOJIETh TTIOBEPXHOCTU TPEXMEPHOIO Tena. AJIFOPUTMBI yAAJI€HHS HEBUIUMBIX JTHHUN..
[TocTpoenue peanucTuuecKux H300pakeHUN METOAOM TpaccupoBku jtyuel. [loctpoenue
TOHOBBIX H300paKeHMI METOAAMH 3aKPACKH.

Anroputmel  aHanusa  u3o0paxkenuit. CerMeHTanuss  TOHOBBIX — HM300paKeHUIl.
Wcrnonb3oBaHue TETpapHOro JAepeBa s aHaiu3a HW300pakeHUH. ANTOpPUTMBI
HOCTPOCHUSI KOHTYPa. AJIrOpUTMBI IPOPEKUBAHUSA. AJTOPUTMBI 3aII0JIHEHHUS KOHTYpA.

BrruucnurenbHoie METOIBI

o

Wurepnonsauus. [loctaHoBka 3agaud MHTEPNONALMM, HMHTEPHOALMS [OJIHHOMAMHU.
Wnrepnonsuuonnsiii  nonmuuoM B ¢dopme  Jlarpam:ka. OneHka  HOrpeIIHOCTH
uHTepnoaauuu. Murepnonsuuonsslii nonuaoM B hopme Herlorona.

Uucnennoe uurerpuposanue. Keajgparypusie GopMysbl UHCIEHHOTO HHTEIPUPOBAHUSA:
dopmyaa npsaMOyroiabHHKOB, opmyna Tpameuuii, Gpopmyna Cumncona. KsaaparypHbie
(hopMyJIBI UHTEPIOJIALMOHHOTO THUIIA, OLEHKH IOrPEeIIHOCTEN, COCTABHBIE (JOPMYIIbL.
Yucnennoe pemenne OJY. Annpokcumanusi KOHEUHO-PA3HOCTHBIX IPOU3BOJHBIX..
Meron Diinepa, meton Pynre-Kyrra Broporo nopsjka, ouenka rouHoctd. Meron Pynre-
Kyrra wuerBeproro mnopsaka, Meron Apamca. PemieHue rpaHMyHBIX 3a7a4 Ul
00BIKHOBEHHBIX AU((EpPEeHLIHANIbHBIX YPABHEHUI.

MeTonbl pelieHus OCHOBHBIX 3ajad JMHEHHo# anreOpel. Merox [laycca. LU -
passiokeHue. Meroa NpOroHKH Ui CHCTEMbI JIMHEHHBIX ainreOpandyecKux ypaBHEHUH C
TpexauaroHaabHoOH MarpuueH. Pasnoxenue XonecCKOro s CaMOCONPSKEHHOH H
HOJIOKUTENBEHO  OnpejeneHHod Marpuibl. HopMmbl BEKTOPOB, HOpPMBI Marpuil M
ONEepaTopoB, IKBHUBAIEHTHOCTL HOPM, CONIACOBAHHOCTL HOPM, OOYCIIOBIEHHOCTh
marputl. Metoz npoctoil utepanuu. HesBHble HTEpAallMOHHbBIE METO/IbI, METO 3eiaens,
METOJl BEpXHEH penakcalum.

MaremaTuueckoe MOIOEIUPOBAHUE

o o 0 g 0.0 0

KonebarenbHble CHCTEMBI.

YCeTONYMBOCTS.

[Tpumeps! ociIATOPOB B PU3UKE, XUMUH, OHOIOTUN.
HeaBroHOMHBIE CHCTEMBI.

JluHamuueckuii xaoc.

Mopens npeiraroiero mapuka.

Mogens Yepnasckoro.

NmuTtanmonHoe MOAEINpOBaHHE

o

Wmutaumonnoe mozpenuposanue B NS-2. OcuHosbl paGotsl B NS-2: obuiee onucaHue,
CHHMCOK HEKOTOpbIX koMau/. Paiin Tpaccuposku. NAM. Xgraph. Gnuplot. AWK.

KomnonentHoe moaenupoBanue. Scilab, noacucrema xcos. OpenModelica. Ilonstue
JMHAMHYECKOH U COOBITUIHO-YIIpaB/IsieMOil CHCTEMBI, THOpuaHbIE cucTeMsl. [IpuHiunb
KOMIIOHEHTHOI'O KOMIIBIOTEPHOrO MoaenupoBanus. Mepapxuueckue cucremsl. bioku u



cBsi3n Mexay HuMH. OpHEHTHPOBAaHHBIE W HEOPUEHTHPOBAaHHBIE OIOKM W CBS3H.
HesiBHble B3auMO/1eHCTBHSI KOMIIOHEHTOB.

CereBble Mozenu M cuHxpoHusaims coObituil. Cetu Ilerpu. OCHOBHBIE HOHATHA H

onpenenenus. Ilpumenenue cereit lletpy K  MOAEIMPOBAHUIO  MPOrpaMMHOIO
obecnedenus. 3anauu CHHXpOHU3alUMU. 3afgaun aHanusa cereil [lerpu. Meroasl ananusa
cereii [lerpu. OcuoBsl padotsl B CPN Tools.
MonenipoBanie CHUCTEM MaccOBOro oOCIyKUBaHHMS M (PYHKUHMOHAIBHBIX IIPOLIECCOB.
JuckperHo-coObITUiHBIH 1OAX0A K MopaenupoBanuio. [IpobneMHo-opHeHTUPOBAHHBIH
s3plk ¥ nporpammHas  cpena  GPSS/PC. OOmue npuHUMIBL  MOJEIUPOBAHUA
uHGOpMALIMOHHBIX K BbluuciauTelbHbIX npoiueccoB B GPSS/PC. basoBsie cBenenus o
cUcTeMe: 0OBEKThI, IEPEMEHHBIE U BhIpaykeHUs, PyHKkuHU. Mosens CHCTEMBI: MOAEIILHOE
BpeMsi M cTarucTuka. BHyTpeHHsst opraHuzanumsi: CrIucKkM M 0o0Las BHYTPEHHsIS
HOCIEA0BATENbHOCTL COObITHH. DnemeHThl si3bika MonenupoBanus GPSS/PC. Cpena
monenupoBanuss  GPSS/PC: onepartopel, KOMaHAbl YIPABJIEHUS, MHTEPAKTHUBHOE
B3aUMOICHCTBHE.

e DKOHOMETpHKA

o

o

[Tpeamernas obnacts 3xoHOMETpUKH. Moaenn. Tunel mojenei. Tursl JaHHBIX.

Mopnens mnapHoit perpeccun. PasnuuHble acneKkThl MHOXKECTBEHHOH perpeccuu.
[Togronka xpusoil. Meron naumensiinx keajgparos (MHK). Jluneiinas perpeccuonnas
Mozelb ¢ AByMs nepemeHHbIMU. Teopema [aycca-Mapkosa. JloBepuTeIbHbIE HHTEPBAIID]
Uit K09 OUIMEHTOB PErPECCHH.

Mopens muoxectBeHHoil perpeccun. OcnoBubie rumnote3sl. MHK. Teopema [aycca-
MapkoBa. Craructuueckue cpoiictBa MHK-ouenok. Ananu3 Bapuauuy 3aBHCHMOH
nepemenHoi. IIpoBepka runotres. JloBepurtenbHble HHTEPBAbL.

Pa3znuuHble acnekTbl MHOKECTBEHHOW perpeccud. MynbrukoimmnHeapHoCcTh. YacTHas
koppessinus. VIF xoadpduuuentsl. @uktuBHbIE epeMeHHble. Cnenudukaius Mogeneii.
Hexotopsie 060011eHMsT MHOKECTBEHHON perpeccuu. OO001IEHHbIH METO/l HAaUMEHBIIIUX
kBajparos. Henunelinbie moaenu. Jlaneapusauu. IIpouenypa bokca-Kokca
I'eTepockeacTHUHOCTD U KOppessanus B Bpemenu. Bisemennstii MHK.
IIpornosupoBaHnue B pPErpecCHOHHBIX MOAEHAX.  be3ycioBHOe HNpPOrHO3UpPOBAHUE.
YenosHoe npornosuposanue. [Iporaozuposanue npyu HalM4UK aBTOPErPECCHU OLIMOOK
WNuctpymeHTanbHble nnepeMeHHble. [IByX11aroBbiii METO HAMMEHBIIUX KBagpaToB.. TecT
Xaycmana. Metozonorus BoI0OOpa HHCTPYMEHTAIbHBIX IEPEMEHHBbIX.

Cucrembl perpecCHOHHBIX ypaBHEHHH. Buemne He cBsizaHHble ypaBHeHHs. CHCTEMBbI
OZIHOBPEMEHHBIX YPAaBHEHUH.

Bpemennsie psasl.  Mogenu pacnpenenéHHpiXx jaroB.  JluHamMHuecKHe  MOJEINH.
Enunnunsie xopHu u xounterpauus. Moaenu bokca-/[xennkca (ARIMA). GARCH
Mozen

Dxonomerpuueckue naketsl. Gretl. Eviews, PSPP.

Jlnst noaroroBku odyuaromuxcst k ciade ['D pykosoautens OIl BO (ne no3anee yeM 3a oiuH
KaneHaapHbii Mecan 1o Havana I'MA) 3HakomMuT 00ydaroluxcst BRITYCKHOIO Kypca ¢ HAacTOsIeH
nporpammon ['MA, ucyepnbIBalOIIUM IEPEYHEM TEOPETHHECKUX BOINPOCOB, BKIKOHaeMbiX B [,
npUMepamMu MPOU3BOACTBEHHBIX CHUTYAllMOHHBIX 3ada4 (KeicoB), KoTopble HeoOxoaumo Oyjer
PELIUTE B MPOLIECCE MPOXOK/ICHHUS aTTECTALIMOHHOTO UCIIBITAHUSL, & TAKXKE C MOPSIKOM HPOBEICHUS
KaX10ro 13 71anoB '3 u MeToIMKol OLEHUBAHUSA €r0 PE3YILTAaTOB (C OLIGHOYHBIMHM MaTepHaIaMH).

[Tepen I'D npoBoauTes 00a3arebHOE KOHCYJALTHPOBaHME 00y4daloOLIUXCs 110 BOOpOcaM H
3ajauaM, BKJIIOUEHHBIM B rporpaMmy I'D (npenjsk3aMeHallMOHHAast KOHCYJILTALHs).



OnenuBanue pe3yasTaTtos c¢jauu D npoBoAUTCs B COOTBETCTBUH ¢ METOAMKOI, H3T0KEHHOH
B OLIEHOYHBIX MaTepuanax, rpejacrasieHHbix B [Ipunokenun k nacrosieit nporpamme I'HA.

5. TPEBOBAHUS K BKP U IIOPSAJOK EE 3ALIIUTHI

BKP npencraBasier co0oil  BBINONHEHHYHO — OOydaromumcsi  (HECKOJbKHMU
00y4aronMMHUCs COBMECTHO) paloTy, IEMOHCTPUPYIOIIYIO YPOBEHb MOAIOTOBICHHOCTH
BBIIMYCKHUKA K CAMOCTOSTEIbHON MPO¢eCcCHOHANTBHOMN eATEIbHOCTH.

[lepeyenr TeM  BBINYCKHBIX  KBAaTM(HUKALMOHHBIX  paboT,  mpeamaraeMbIxX
00y4almMMCsT K BBINOJIHEHUIO, YTBEPXKAACTCS pacnopsbkeHueMm pykoBoautens OVII,
peammsytomero OII BO, u 10BOOUTCA pyKOBOAMTEIEM MpPOrpaMMbl 10 CBEICHUSA
00yuaroIuXxcs BHITYCKHOTO Kypca He Mmo3/Hee 4eM 3a 6 mecsies 10 aathl Hauana [ 1A,

Jlomyckaercs nmoaroroBka W 3ammurta BKP mo teme, npemnoxeHHoit oOydaronmmcs
(oOyuaromuMucs), B yCTAHOBICHHOM MOPSIIKE.

K 3amure BKP nonyckaercs oOyuatonuiicsi, ciapmmuii ['D.

K 3ammre pomyckaercss TONBKO NOMHOCTBIO 3akoHueHHas BKP, noamucannas
BBIMTYCKHUKOM (BBIMYCKHUKAaMH), €€ BBIMOJHUBIINM, PYKOBOAMUTEIEM, KOHCYABTAHTOM (TIpH
HaiM4yuK), pykoBoaurtenem Beimyckatomiero BYII um OVII, npomegmas mnpouenypy
BHEIITHETO PELCH3MPOBAHUS ([IsI MATUCTPATYPhl U CTIEUANIUTETa 0053aTelIbHO) U MPOBEPKY
Ha 00bEM 3auMcTBOBaHMM (B cucreme «AHTuaruary). K BKP, nonymenHoi 10 3amurel, B
00s13aTeTbHOM MOPAIKE MPUKIIAJABIBACTCS] OT3BIB PYKOBOAUTENS O paboTe BBITYCKHHMKA TPU
noaroroske BKP.

C uenpio BBISIBICHHS U CBOECBPEMEHHOIO YCTPAaHEHUS HEAOCTATKOB B CTPYKTYpeE,
conepkanun u odopmienun BKP, e mosnnee uwem 3a 14 aneid 1o garbl e€ 3amuThi,
OPOBOAUTCS PENETHIMS 3auiuThl OOy4arolMMuUCS CBoed paloTel (mpexnszamura) B
npucyrcTsuu pykosoauresss BKP u npyrux npenonasarenei Boinyckaromero bYILL

3anmmura BKP  npoBoautrcss  Ha  OTKPBITOM — 3aCE€IaHUM  TOCYJAapCTBEHHOMH
yK3aMeHaruoHHoN komuccuu (I'9K).

ATTECTallMOHHOE UCTBITAHUE MTPOBOJUTCS B BHJIE YCTHOTO JOKIaaa OOy4aroIuXcs C
00s13aTeIbHON MYJIBTUMEAUIHON (rpaduueckoil) mpe3eHTaluel, OTpaXkaroliel OCHOBHOE
coaepxanue BKP.

[To 3aBepuicHHIO [OKIa[a 3allMUIAIONIMECS AAIOT YCTHbIE OTBEThI Ha BOIPOCHI,
Bo3Hukiue y uneHoB DK no temaruke, cTpykrype, conepxkanuto win odhopmieruo BKP u
npopumo OIl BO. Jloknaag w/mmm orBersl Ha Bompockl uieHoB ['DK moryr OwiTh Ha
MHOCTPAaHHOM SI3BIKE.

Oranel BemmonHeHuss BKP, TpeboBanust k cTpykType, 0o0bemy, CONEpKaHUIO U
opopMIeHUIO, a TaKKe TMepedeHb OOjM3aTeIbHBIX M PEKOMEHAYEMbBIX JIOKYMEHTOB,
MIPEACTABISIEMBIX K 3alUTE YKa3aHbl B COOTBETCTBYIOLMX METOJUYCCKUX YKA3aHUSX.

OuenuBanue pe3ynsraroB 3amuTel BKP npoBoAUTCS B COOTBETCTBUM € METOIMKOM,
W3JI0’KEHHOW B OLICHOYHBIX Marepuanax, MpeAcTaBieHHbIX B IIpunokeHuu K HacTosiei
nporpamme ['MA.



6. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE INPOBEJTEHUA
I'MA

st nmpoBeneHHsT KOMIIBIOTEPHOTO TECTUPOBAHMsI B paMkax ['D: KOMIbIOTEpHBIC
KJIACChl, OCHAIICHHBIC MEPCOHAIbHBIMU KOMIIBIOTEpPAMU € AOCTynoM cetu MHTepHeT u
3eKTPOHHO-00pa3oBaTeIbHON cpeie YHUBepcuTera, Opaysep, MS Teams.

Hnsa 3ammtel BKP u npoBenenuss ocHoBHON yactu [D: ayauTopusi, OCHAIlICHHAs
KOMIUIEKTOM  CHEUMAIM3UPOBAHHOM MeOenu; JOCKOM (IKpaHOM) U TEeXHUYECKMMU
CPeACTBAMH  MYIbTUMEIMA  NPE3CHTALMM, MEJIOBOM  WIM  MAapKEpPHOM  JOCKOW.
Kommerotep/HoyTOyk ¢ goctynom cern MHTEpHET M 3IEKTPOHHO-00pa30BaTeIbHON cpejie
Yuusepcurera, 6pay3sep, [10 ans npocmorpa PDF, MS Teams.

7. YYEBHO-METOJUYECKOE n NH®OPMAIIMOHHOE

OBECIIEYEHHUE I'HA

Ocnosnas aumepamypa 0isi hoo2omosku k I'D u/unu evinonnenuio u saujume BKP:

1. BBenenue B koMmmyTtatuBHyi0 anredpy / M.®. Ares, . Maknonansn; Ilep. ¢ anm.
10.1.Manuna. - M. : ®axropuai [Ipecc, 2003. - 144 c. : ui. - (20 Bek. Marematuka u
Mmexanuka ; Bein.4). - ISBN 5-88688-067-4

2. Tantmaxep, @.P. Teopus marpun : yuebnoe nocodue / @.P. l'antmaxep. — 5-e usn. —
Mocksa : @usmariur, 2010. — 560 c. — Pexxum poctyna: nmo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=83224 (mara oOpatenust:
12.05.2021). — ISBN 978-5-9221-0524-8

3. Anekcangpos, II. C. Jlekuuu no aHaJIUTUYECKOM TIE€OMETPHUM, IMOMNOJHECHHBIC
HEOOXOAMMBIMHM CBEJCHUSIMH U3 aireOpsl C MPUIOKEHHEM coOpaHus 3anad,
cHaOXKEeHHBIX penieHusiMu, coctaBieHHOro A. C. ITapxomeHko : yueOHHK 1711 By30B /
I1. C. AnekcannpoB. — 5-e u3j., crep. — Cankr-IletepOypr : Jlans, 2022. — 912 c.
— ISBN 978-5-8114-9009-7. — Texkcr : snextpoHHbN // JlaHb : 37€KTPOHHO-
oubnunoreunas cucrema. — URL: https://e.lanbook.com/book/183619

4. TlocraukoB, M. M. Amnanutuyeckas reomerpus : ydeOHoe mocodbue / M. M.
[ToctHukoB. — 3-€ u3a. ucnp. — Cauxt-lletrepOypr : Jlanb, 2022. — 416 c. — ISBN
978-5-8114-0889-4. — Texct : snexktponnslil // Jlanp : 3MeKTpOHHO-OMOINOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/210347

5. Jlekuuu ¥ TOPAaKTUKYM @O0 MaTEeMaTUYeCKOW JOrvKe: YydeOHoe mocobue /
D.P. 3apunosa, E.B. MapkoBa. - DneKTpOoHHBIE TEKCTOBbIE AaHHbIE. - M.: M31-BO
PY]IH, 2016. - 98 c. - ISBN 978-5-209-07164-8.
http://lib.rudn.ru/MegaPro2/UserEntry?Action=Rudn_FindDoc&id=457497&i1db=0

6. Huckpernas wmartematuka: yueOuuk / B.A. TopbaroB, A.B. T'opbaro, M.B.
I'opbarosa; B.A. I'opbaros u ap. - M.: ACT: Actpens, 2006. - 447 c. - (Bpiciias
mkomna). - ISBN 5-17-019257-6. - ISBN 5-271-06991-5

7. JuckpeTHast MaTeMaTHKa: TeOpusi KOHEYHbIX rpadoB : yueOHoe mocobue / D.P.
3apunosa, E.B. Mapkosa. - Mocksa : PYJIH, 2020. - 170 c¢. - ISBN 978-5-209-
09998-7. ET 67

8. @uxtenronsi ['M. Kypc nuddepenimanbHOro 1 MHTErpalbHOTO UCUUCTICHHS. T.
1, 2, 3, mo0o# roa u3aaHus.



9. KynpsBuer JI.JI. Kypc maremaruueckoro anmamusza. T. 1, 2,3. M., mo6oit roa
U3/1aHusl.

10. ®ununmnoB A.D. Bremenue B Teoputo muddepeHnmanbHbix ypaBHeHUH. — M.:
Jlennanm, 2013.

11. bouapos ILII. Teopusa BeposTHOCTEH W MareMaruyecKas CTAaTUCTUKA [TEKCT]:
Yuebnoe nocobue / [LI1. Bouapos, A.B. I[leuunkun. - M.: @usmaraurt, 2005. - 295
c.:un - ISBN 5-9221-0633-3

12. lepp B. 5. Teopus BeposTHOCTEH M MaTeMaTUYeCcKast CTaTHCTUKA: yueOHOe nocodue
Ui By30B [37eKTpoHHOE u3nanue]|: YuebHoe nocobue / lepp B. 5. - M.: Jlans, 2021.
- 696 c. : mi. - ISBN 978-5-8114-6515-6

13. PrixoB B.B., Koseipes /I.B. OcHoBBI Teopuu maccoBoro odciyxuBanus (OCHOBHOU
KypC: MapKOBCKHE MOJENH, METOAbl MAapKOBU3alMM) [3JIEKTPOHHOE W3AaHue):
Yuebnoe nocodue / PoixoB B.B., Kossipes /I.B. - M.: UHOPA-M, 2016. - 223 ¢. wun.
- ISBN 978-5-16-010945-9

14. PeixoB B.B. Teopus cinyuaiiabix nmponeccoB [Tekct]: YuebHoe nocobue / Priko B.B.
- M.: PYJIH, 2009. - 233 c.: un. - ISBN 978-5-209-03067-6

15. BeposTHOCTE M CTaruCTUKa B mpuMmepax u 3agadax. 1. 2 : MapkoBckue Lenu Kak
OTIIPaBHAsl TOYKA TEOPUHU CIIyYallHBIX MPOLIECCOB M UX MPUIOKEHHS [IIEKTPOHHOE
uznanue]| / M.S. KemwGepr, FO.M. Cyxos; Ilep. ¢ anrn. JI. Caxuno; Ilom pen.
HO.Mumypsr. - M. : MITHMO, 2010. - 560 c. : un. - ISBN 978-5-94057-557-3

16. Jlrocmepnux JI.A., Cobones B.M. Kparkuii kypc QyHKIIMOHAIBHOTO aHamu3a. — M.:
Bricmiast mkona, 1982, 2009 (M3garensctBo: Jlans). — 271 c.

17. Tpenorun, B.A. ®ynkuuonanbHbid ananus : yueOHuk / B.A. Tpenorun. - 3-e usn.,
ucnp. - Mocksa : @uszmariut, 2002. - 488 c. - ISBN 5-9221-0272-9 ; To xe [Dnek-
TpoHHbIit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=82613

18. Mumenko A.C., ®omenko A.T. Mumenko, A.C. Kparkuii kypc auddepenipansroii
reomeTpuud u Tononoruu : ydeOnuk / A.C. Mumenko, A.T. ®omenko. - Mocksa :
Ouzmarnut, 2020. - 300 c. - ISBN 978-5-9221-0442-5 ; To xe [DnekTpOHHbII
pecype]. - URL: http://biblioclub.ru/index.php?page=book&1d=69322

19.IIapos, I'C. COopuuk 3amau no auddepennuansuoit reometpun / I.C. [lapos,
AM. lllenexos, M.A. IllecrakoBa. - Mocksa : MIITHMO, 2015. - 112 c. - ISBN 5-
94057-207-3; To xe [Dnexkrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=63244

20. Tuxomupos B.M., Anekcees B.M., ®omun C.B. OnrumansHoe ynpasiaeHue. M.:
®uszmariut, 2007. 192 c.; To xe [Dnexrponnsiii pecypce]. - URL: http://biblioclub.ru/
index.php?page=book&id=67593

21.11antenees A.B., JletroBa T.A. Meroabl ontumusanuu B nmpumepax u 3agadax. M.:
Bricmasg mikona, 2005. 544 c.

22. Tpopumona T.U. Kypc ¢usuku. — M.: Beicuas mxona, 2013.

23. Hetnad A.A., Asopckuii B.M. Kypc dusuku. — M.: Beicuias mkona, 2014.

24. CasenneB U.B. Kypc ¢pusuxmn, 1.1-3. — M.: Hayka, 2013.

25.MyxapnsamoB P.I'. IlpuHuunel M ypaBHEHHMS JUHAMHUKUA MEXAHUYECKHUX CHCTEM.
YuebHoe nocobue // P.I'. Myxapnsimos. — Mbkesck. U3a-Bo «IIpunt-2». 2017 — 99 c.



26. byxronsyy H.H. OcHOBHONM Kypc TeOopeTHuecKoW MexaHuku. B 2-x ugu. Y. 1.
Kunemaruka, cratuka. /lunamuka marepuansHoit touku. Cankt-IlerepOypr. Uz,
«JIamby». 2021. 468 c.

27. byxronsy H.H. OcHoBHOH Kypc TeoperHueckod MmexaHuku. B 2-x ugu. Y. 2,
Jlunamuka cucrembl MatepuaibHbix Touek. Cankt-IlerepOypr. Usn. «Jlanby. 2021.
336 c.

28. Tanenbaym . Apxurextypa xomnbiotepa [Tekcr]| / O. Tanenbaym. — 6-e u3n. —
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19. I'mankux, b.A. MeToasl onTUMHU3aLMKU U UCCIACAOBAHUE onepauuil s OakaaaBpOB
uapopmaruku. Y. 2. HenuneliHoe W AMHAMUYECKOE MPOrpaMMHUpOBaHHE. TOMCK:
Uznarenscteo "HTII", 2011. 264 c.; To xe [Daexrtpounsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=200917

20. MapkeeB Amnaronuii IlaBmoBuu. Teopernueckass mexanuka [Texcr]|: VYueOnoe
nocobue s yauBepceureroB / A.I1. Mapkees. - M.: Hayka, 1990. - 416 c. - ISBN 5-
02-014016-3: 1.20. Pexum JIOCTYyTIA:
http://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

21. KupcanoB Muxaun HuxonaeBuu. Maple u Maplet. Pemenus 3amau mexaHUKH
[ Texct/anexTpounslii pecypc]|: Yueduoe nocodue / M.H. Kupcanos. - DnexTpoHHbIe
texkcToBble naHubie. - CII6.: Jlanb, 2016. - 512 c.: un. - (YueOHuku Juist BY30B.
Cneuuansnasa gureparypa). - ISBN 978-5-8114-1271-6: 1171.50. Pexum nocryna:
http://lib.rudn.ru/MegaPro/Web/SearchResult/ToPage/1

22.CronspoB A. B. IlporpammupoBanue: BBenenue B npogeccuto. II: HuzkoyposHesoe
nporpammupoBanue. — M.: MAKC Ilpecc, 2016. — 496 c¢. — Pexxum pocrymna:

http://www.stolyarov.info/books/pdf/progintro vol2.pdf



23. CronsipoB A.B. IIporpammupoBanue Ha s3bike accemOnepa NASM ans OC UNIX. —
M.: MAKC IIpece, 2011. — 188 ¢. — Pexum  pocrtyna:
http://www.stolyarov.info/books/pdf/nasm_unix.pdf

24.T'ypos, B.B. Apxurexrypa u opranuzauus 9BM / B.B. I'ypos, B.O. Uykanos. — 2-¢
usa., ucnp. — Mocksa : Hanuonaneusiii Otkpbeiteiid YHusepcuter «MMHTYHWUT,
2016. — 184 c. : un., cxem. . — (OcHOBbl MH(GOPMAIMOHHBIX TEXHOJIOTHIH). -
bubnuorp. B k. — ISBN 5-9556-0040-X; To ke [Dnexrponusiii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=429021

25.Cadonos, B.O. OcHOBBI COBPEMEHHBIX ONEPAIMOHHBIX CHCTEM : yueOHoe mocodue /

B.O. CadponoB. — Mocksa : MHWureprer-Yuusepcurer WHpopMaLMOHHBIX
Texuonorui, 2011. — 584 ¢. — (OcHoBbI HHGOPMAMOHHBIX TexHONOrHit). — [ISBN
978-5-9963-0495-0 ; To xe  [Dmextponnsnii  pecypc]. —  URL:
http://biblioclub.ru/index.php?page=book&id=233210.

26.Hemer OBu. UNIX — pykoBoacTBo cuctemHoro aamunuctparopa [Teker] / D.
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Yuebno-wemoouueckue mamepuanvt 015 camocmoamenbHou pabomvl 00Y4aAIOUWUXCS
npu nodzomoske k coawe I'D u/unu évinonnenuu BKP u noozomoexe pabomoi k sawume’:

1. Meronnueckue ykazanus 1o BeimonHeHuio u odopmaenuro BKP mo OIl BO
«MareMaruka ¥ KOMIIBIOTCPHBIC HAYKN.

2. INopsinox nposepku BKP Ha 00b&M 3auMcTBOBaHUI B CUCTEME « AHTHILTIATHATY.

3. [Mopsanoxk nposeaenus 'MA nmo OIl BO «Maremaruka 1 KOMOBIOTEPHBIC HAYKHY C
ucnonbzosanuem JJOT, B T.u. nponenypa HaIeHTU(PUKALNH TUYHOCTH BhITYCKHUKA.

8. OILEHOYHBIE MATEPHAJIBI W BA/LUIbHO-PEUTHHIOBAS
CUCTEMA _OLOEHHUBAHMWA YPOBHSI COOPMHUPOBAHHOCTH
KOMIIETEHIIUU Y BBIITYCKHHUKOB

OueHOuHbIE MaTepuasibl M OAUIbHO-PEHTHHIOBAS CHUCTEMA  OLICHUBAHUS YPOBHS
chopMUpOBAaHHOCTH KOMIIETEHIMA 1O wuToram ocBoenus aucuumudael O BO
«MaremaTuka ¥ KOMIIBIOTEpHBIE HAyKu» MpeicTaBieHbl B [IpuinokeHnu K Hacrosien
nporpamme ['MA.

PYKOBOJIUTEJIb BBIITYCKAIOHIEI'O BYII:

3ae. kadeapoil NpUKIaLHOI K.E. Camyiinos
HH(OPMATHKH 1 TEOPHH BEPOSITHOCTEH
Homxnocrts, BYII / = TMoanuce damunua 1M.0.
3as. kadeapoii =
penp ; =D 10.H. Opiios
HH[])OpMaHHOHHh[X TEXHOIOTIHH
Homknocts, BYT1 / [Moamnuce Ddamunua 1.0.

3ae. kadeapoil npukIaiHOil

K.E. Camyiinos
UH(OPMATHKH U TEOPHH BEPOSTHOCTEH

PYKOBO/IUTEJIb OI1 BO: K}/

Homxnocts, BYII [Moanucek Damunua 1.0.

1 - Bce yueOHO-METOHYECKHE MATEPHAbL U1 CAMOCTOSTENILHOH paboTsl 00yUaloMXCes Pa3MElILaoTes B
COOTBETCTBUH € AeHCTBYIOWNUM 1opsiikoM Ha crpanuue THA B TYHUC

2 - OM u BPC opmupytores Ha OCHOBaHUU TPeOOBaHUHA COOTBETCTBYLLEIO JI0KAILHOIO HopMaTusHoro akta PYTH
(ronoxeHus/nopsjika)



