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ITPOTPAMMA BCTYIIUTEJBHOI'O UCITBITAHUS
IO TEXHUYECKHUM HAYKAM

JUIs TIOCTYNAKOIIMX Ha 00y4deHue 110 06pa3oBaTeIbHBIM IIPOTrPaMMaM BBICIIEr0 00pa30BaHMs —
[IporpaMMaM MarucTparypsl Ha 6aze nmporpamMMm OakanaBpuara U crielHajuTeTa

Canxkr-IletepOypr 2025



IMPOI'PAMMA BCTYIUTEJBHOI'O UCIIBITAHUSA 110 TEXHUYECKUM HAYKAM
JUIS IOCTYMAIOIUX Ha 00y4eHHe 0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICIIEr0 0Opa30BaHUS —
IIporpaMMaM MarucTpaTypbl Ha 6a3e nmporpamMm OakajlaBpuara M CHEMaINTeTa Ha HalpaBJIeHUs
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MOATOTOBKH:
Pagnodusuka

Pagnorexnuka

NHpoKOMMYHHUKAITMOHHBIE TEXHOJIOTHH M CHCTEMBI CBSI3U

KoHcTpynpoBaHue U TEXHOJIOTHS SJIEKTPOHHBIX CPEJICTB
DIIEKTPOHUKA U HAHOAJIEKTPOHUKA
[TpuGopocTtpoenue

OnroTrexHUKa

buoTtexanyeckue cucTeMsbl 1 TEXHOJIOTHH
JlazepHas TeXHUKA U JJa3epHBIC TEXHOJIOTHUH
DIIEKTPOIHEPTETUKA U IJICKTPOTEXHUKA
MexaTpoHHKa U POOOTOTEXHUKA

TexHochepHas 6€30MaCHOCTb

TexHOoIOoTHs TPAHCIIOPTHBIX MPOIECCOB

CucreMsbl ynpaBlieHUs ABHKEHUEM U HaBUTalUs
CranmapTu3amus 1 METPOJIOTUS

VYrpasieHrue KaueCTBOM

VYrpaBieHue B TEXHUYECKUX CHCTeMaX
HNuHOBaTHKA

HaykoeMkue TeXHOIOTUN ¥ SKOHOMHKA HHHOBAIIUH

POACTBEHHBIM MPOTPaMMaM BBICIIET0 00pa30BaHMUS:
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[Ipuknagupie MaTemMaTHKa U pU3NKa

Pagnodusuka

PagnorexHuka

NH(poKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBS3H
KoHcTpynpoBaHue U TEXHOJIOTHS 3JIEKTPOHHBIX CPEACTB
DIIeKTPOHUKA U HAHOAJIEKTPOHHUKA

[TpubopocTpoenue

OnrorexHuKa

BuoTexHHYECKHE CUCTEMBI M TEXHOJIOTHH

JlazepHas TexHUKa U Jla3epHbIE TEXHOJIOTUU
DIIEKTPOIHEPTEeTUKA U DIIEKTPOTEXHUKA

ABTOMAaTH3aIMS TEXHOJIOTHYECKUX MPOIECCOB M TIPOU3BOJICTB
MexatpoHuka U poOOTOTEXHUKA

Texauueckas pusuka

buorexHomorus

TexHocdeprast 6€30MacHOCTD

TexHOoI0THs TPAHCIIOPTHBIX MPOLECCOB

Cucrembl ynpaBieHUs ABUKEHUEM U HaBUTALIUS
TexHuueckas FKCIUTyaTalus JeTaTeIbHbIX alnapaToB U JBUTaTeNei
CranpapTuzanus 1 METPOJIOTUs

YnpaBneHue Ka4eCTBOM

VYnpaBieHue B TEXHUYECKHX CHCTEMax

HMunoBaruka

Haykoemkue TeXHOJIOTMY U SKOHOMUKA MHHOBAIIMH



[Iporpamma coctaBieHa Ha OCHOBE (heiepabHOIO rOCYyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa MPOrpaMM BBICHIETO O0pa30BaHUS — MpOrpamMMm OakanaBpHaTa M OCHOBBIBACTCS Ha
o0menpodeccnoHaNbHOM NHUKJIE AUCHMIUIMH. llepedeHb BOMPOCOB MPOTrpaMMbl OXBATHIBAET
O6H_II/I€ AJid BCEX POACTBCHHBIX MNPOIrpaMM BBICHICTO O6paSOBaHI/I$I BOIIPOCBHI U COOTBCTCTBYCT
(deneparbHOMY TOCYJapCTBEHHOMY OOpa30BaTeIbHOMY CTAaHAAPTY BBICHIEro OOpa3OBaHUS —
nporpaMm OakajaBpuaTa.

IHHEPEYEHDb TEM

Heomnpenenenuslii, onpeaencHHbIA U HECOOCTBEHHBIN HHTETPAIbL.

IlepBooOpasHas u HeonpeeneHHbI nHTerpain. CBoicTBa HEONPEIEIEHHOIO UHTETpaa.
WHTerpupoBanue METOJOM 3aHeceHHsl moj 3Hak aAuddepeHunana. 3aMeHa NEpeMEHHOW B
HEOIIpEICIECHHOM UHTerpayie. MHTerpupoBaHue IO 4YacTsIM HEONPEAEICHHOIO MHTErpaia.
Omnpenenennbii uHTerpan. CBOMCTBAa ONpPEAENCHHOrO HMHTerpana. MHTerpal ¢ mepeMeHHBIM
BepxHUM mpezaenoM. dopmyna Herorona-JleiiOHuna. 3amMeHa NepeMEHHOW B OIpeJeIeHHOM
uHTerpaie. IHTerpupoBaHue 1o 4acTsIM ONPEEIEHHOTro HHTerpaia. HecoOCcTBEHHbIEMHTErpaIbl
10 HEOTPAaHUYEHHOMY ITPOMEXYTKY. HecoOCTBEHHBIE HHTErpaibl OT HEOTPAaHUUEHHBIX (QYHKIUH.
[Tpu3HaKkK CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

OKkerpeMyM (QYHKIIMH HECKOJIBKUX TIEPEMEHHBIX

HuddeperunpoBanue (GyHKIUU HECKOJIBKUX MepeMeHHbIX. uddepenuman QyHKIuM
HECKOJIbKUX TepeMeHHbIX. IIpom3BomHas clIOXKHOM (QYHKIMM HECKOJIBKUX IEPEMEHHBIX.
[TponsBonHas QyHKIMM, 3a7aHHOM HesBHO. Ilpou3BojgHast MO HampaBieHUIO. ['pagueHt.
OKcTpeMyM (YHKIIUU HECKOJIBKUX MEPEMEHHBIX. Y CJIOBHBIN 3KcTpeMyM. MHoxuTenu Jlarpanxa.

[IpencraBnenue nuddepenunpyemsix GyHKIHMHA B BUAE CTEIEHHBIX PSAI0B

Omnpenenenue pana. CxoaumocTts psaga. OCHOBHBbIE MPU3HAKK CXOJUMOCTH YHCIIOBBIX
PAIOB C MOJOXKUTEIbHBIMU WieHaMU. AOCOJIIOTHAsA M YCJIOBHAsI CXOJAUMOCTh 3HAKOINEPEMEHHBIX
psanoB. CteneHHble paibl. O6IacTH CXOUMOCTH CTENEHHBIX psA0B. HenmpepbIBHOCTH CTENEHHBIX
psanoB. JuddepeHunpyeMocTb CTENEHHBIX ps0B. VHTErpupyeMocTh CTENEHHBIX pAIoB. Psn
Tennopa. Pag Maknopena. Panbr MakinopeHa [uist S5KCIIOHEHTBI, CUHYCa U KOCUHYCA.

Marpuunas anredpa

Crnosxenue MaTpull. Y MHOXKEHHE MaTpULbI HA ynciio. CBOMCTBA IMHEWHBIX ONepanuil Haj
MaTtpunamu. TpaHcioHnpoBanue maTpull. CBOMCTBO oNepany TPaHCIIOHUPOBAHUS. Y MHOKEHUE
Matpull. CBOWCTBO omnepanuu yMHOXKEHHs MmaTtpull. OnpenenuTens KBaJIpaTHOW MaTpPHUIIBL.
CroiictBa ompenenutens. OOparHas Marpunia. PemieHne mpoCTEHINX JIMHEHHBIX MAaTPUIHBIX
ypaBHeHU. Panr Matpuibl. JInHeliHas 3aBUCUMOCTh MaTPUII-CTPOK U MaTpPHII- CTOJIOIIOB.

Pemenue cuctem MuHENHHBIX anreOpandyeckux ypaBHEHUI

CucteMbl NTUHEHHBIX anreOpanyeckux ypaBHeHMH. OCHOBHBIE ompeneneHus. Marpuua
cucremsl. Teopema Kpamepa. @opmynel Kpamepa pemieHusi cucTeMbl JTUHEMHBIX YpaBHEHMI.
Meton oOpatHoii Mmatpunbl. Metox ['aycca pemieHust cucTeM JIMHEHHBIX YpaBHEHMH.
OnHOpoHBIE CUCTEMBI M CBOMCTBA UX pemieHuil. CBA3b pa3MEPHOCTH IPOCTPAHCTBA PELICHUN C
PaHroM MaTpHIIbl CUCTEMBI.

Crnydaiinpie COOBITHS

CrnydaiiHple COOBITHSI M OTNEpalliy HaJl COOBITHAMU. BEpOSATHOCTD ClydyallHOTO COOBITHSI.
Krnaccuueckoe ompezneneHue BepOSATHOCTH. ['‘eomeTpuyeckoe ONpelNercHHe BEPOSTHOCTH.
TeopeMbl CIIOKEHHUS U YMHOKXEHUS BEPOATHOCTEH. YCJIOBHAsA BEPOATHOCTh. Dopmysia MOITHOM
BeposaTHOCTH. PopMmyna baiieca. Cxema bepryiu.

CrnyuaiiHble BEITMUNHBI

Onpenenenue ciydyailHOM BenuuMHbL. DYHKIMS paclpencieHusl ClydyallHOW BEIMYMHBI.



JluckpeTHbIe ciiy4aiiHble BeIMYUHBL. [ 'eomeTpuueckoe pacnpenenenue. Pactipenenenusbepryiim
u Ilyaccona. HenpepbIBHbIE cllydaliHble BeTMYMHBI. PaBHOMEpHOE pactipenenenue. HopmanbHoe
pacnpeznenenue. OyHKIUU OT CIIy4alHbBIX BEJIUYHH.

MHoromepHble ciaydaiiHble BenuuuHbl. CoBMecTHass (YHKLUHUS  paclpe/ieleHusl.
JuckpetHbiii ciaydail. HempepsiBHBIN ciiydail. MHOroMepHOE HOpMaIbHOE pacipeacsicHue.

UucioBble XapaKTEpPUCTHKU CIIy4alHBIX BEIWYMH. MaremaTudeckoe OXuJaHue.
Jucnepcus. MOMeHTHI BICIINX NOpsAAKoB. KoBapuanus u K03 GUIMEHT KOppensSun. Y CJIOBHbIE
pacupeneneHus U yCIOBHbBIC YUCIIOBbIC XapPAKTEPUCTUKH CIIy4alHbIX BEJINYMH.

IIpenenbHble TEOPEMBI TEOPUU BEPOSTHOCTEN

CX0IMMOCTh TIOCIIEOBATEILHOCTH CIIydailHbIX BenuunH. HepaBenctBo YeOsbimieBa.
3akoH OosbIIMX yKMcen. XapakrepucTuueckas pyHkuus. LlenTpanbHas npeaenbHas TeopemMa.

OCHOBHBIE MTOHATHUSA U 3a1a4¥ MATEMaTH4YECKON CTaTUCTUKU

I'enepanbHas cOBOKYNMHOCTb. BbiOopka. UncnoBble XapakTepUCTUKU BbIOOPKHU. ToueuHble
OLIEHKH YMCJIOBBIX XapakTepUCTHUK. COCTOATENbHbIE, HECMEIIEHHbIE U (PPEKTUBHBIC OLCHKH.
MeTto/1bl OSTy4eHUS! TOUEUHBIX OLICHOK. MIHTepBaIbHbIE OLIEHKH YMCIOBBIX XapaKTEPUCTHUK.
IlonsiTHe HOBEPUTENBHOIO MHTEpBaJA. HTEpBaIbHBIE OLEHKM MAaTEMATHYECKOIO0 OXUAAHUS U
JUCTIEPCUU CITyYalHOW BEJIUYUHBI.

[IpoBepka runoTe3 U aHAIN3 CTATUCTUYECKHUX CBS3EH

IIpoBepka aByx mnpocTeix rumnore3. IIpoBepka CIOXHBIX NapaMETPUUYECKUX THMIIOTES.
ITpoBepka HenmapameTpuueckux runores. Kpurepuii cornacust.

KoppensuuonHnslii ananu3. AHanu3 napHeIX cBsizel. AHanu3 ko3 duiuenTa Koppensuuu.
Perpeccuonnbiii  aHanmu3. Meron HauMMeEHbIIMX KBagparoB.  CTaTUCTUYECKUI  aHAIN3
perpeccuoHHoil Moaenu. Jlucnepcuonusiit aHanu3. OJHOPAKTOPHBIN TUCIEPCUOHHBIN aHAU3.
JIByx(aKTOpHBIN AMCIIEPCUOHHBIN aHAIU3.

Mexannueckue asinenns. Kunemarnka

Hayka n Texauka. Mexanndeckoe nsukenue. Tpaekropus. [lyTe — ckanspHasBeNIU4nHA.
CkopocTb — BEeKTOpHas BelMYnHA. MOyJIb BEKTOpAa CKOPOCTH. PaBHOMEPHOE NPSAMOIMHENHOE
nBkeHue. OTHOCUTENBHOCTh MEXaHUYECKOT 0 IBMKEHUS. [ pap ki 3aBUCUMOCTH ITYyTH U MOJTYJIS
CKOPOCTH OT BpPEMEHH [BMKEHHUS. YCKOPEHHME — BEKTOpHAas BeEIMYMHA. PaBHOYCKOpEHHOE
npsAMOJIMHEHHOE IBMKeHHe. [ papuKku 3aBUCIMOCTH ITYTH U MOJ1YJIsi CKOPOCTH PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABM)KEHUSI OT BPEMEHU JIBKEHUS. PaBHOMEpHOE ABM)KEHHE IO OKPYKHOCTH.
[lenTpocTpemurensHoe yckopenue. Habmonenne u onucanue Gpu3nveckux spieHuil. 3meperune
¢buznueckux BennyuH. MexXIyHapo/iHas cucTeMa eluHull. Hay4yHblit METO/] MO3HAHHUS.

3aKOHBI COXpaHEHUS! UMITYJIbCa U MeXaHWYecKoi rHepruu. MexaHnndyeckue KojiebaHus u
BOJIHBI

Nmnynbc. 3akoH coxpaHeHus UMIynbca. PeakTuBHOe nBHkeHue. KuHetnyeckas sHeprus.
Pabora. IloteHuuanbHas sHeprus. MOIIHOCTh. 3aKOH COXPAaHEHHS MEXaHUYECKOH SHEpPIrHH.
Koadpduuuent mnonesnoro neiicteus (KII/). Bo3oOHOBisieMble HCTOUYHUKU HHEPTHUH.
['apmonnueckue kojeOaHMs, 4acToTa, MEPHOM, aMIUIUTyAa, (aza. MaTteMaTndecKuil MasiTHUK.
Mexannueckue konebanus. Pesonanc. Mexannueckue BoiaHbl. 3ByK. Mcnonb3oBanue koneOaHuit
B TCXHHUKE.

OJNEKTpUYECKUE SBICHUS

OnekTpuzaiys Tela. DJIeKTpudYecKkuid 3apsj. JlBa BHIa SJIEKTPUUYECKUX 3apsANOB (3aKOH
Kynona). 3akoH coxpaHEHHUs 3JIEKTPUYECKOro 3apsiaa. JiekTpudeckoe mnojie. KonupeHcatop.
OHeprus anexkrpudeckoro nosd. IlocrosHubIN AnekTpudeckuil Tok. Cuna Toka. DJIEKTpUIECcKoe
COIPOTUBIIEHUE. DIEKTPUUECKOE HanpskeHue. [IpoBOAHNKYN, AUAIEKTPUKHU U MOJIYIIPOBOIHUKH.



3akon OMa 715 y9acTKa dJIeKTpUUecKol nemnu. PaboTa u MOITHOCTB AJIEKTPUYIECKOTO TOKA.3aKOH
Jxoyns-Jlenna. [lpaBuna 6e3omnacHocTy mpu paboTe ¢ HCTOYHUKAMU AJIEKTPUYECKOTO TOKA.

MaruutHsble SIBICHUS

[TocTostHHbIE MarHUThL. B3anmoelictBue MaraHuToB. MarautHoe nojie. MarHuTHoe 1osie
ToKa. JleificTBre MarHUTHOTO I10JI Ha TPOBOJAHUK C TOKOM (cuiia Amnepa). [leiicTBie MarHUTHOTO
[0JI1 Ha JIBWKYILMMHCS 3yIeKTpudeckuil 3apsia (cwia JlopeHua). DneKTpoMarHuTHas WHIYKIMS
(Bakon ®apanes). DNEKTPOMArHUTHBIC KoOJieOaHUS. DJIEKTPOMArHUTHBIC BOJIHBI. BiwusiHuE
AJIEKTPOMArHUTHBIX M3IIyYeHUH HA KHUBBIC OpraHu3Mbl. VMHTepdepeHius (CIoKeHUEe BOJH).
Hudpaknus (orubanue npenstcTeuit). [lomspuzarusi.

KBaHTOBBIC sIBJICHUS

Crpoenue aroma. Monens aroma Tommicona. Ilnanerapras moxenb atoma Pesepdopna.
KBantoBeie moctynatel bopa. Buemmnwmii dotorddexr. KoprmyckynsipHO-BOIHOBOW Ayanusm.
AtomHoe snpo. CoctaB aTOMHOTO snpa. SnepHble cuibl. PagunoakTUBHOCTE. MeTomabl
perucTpalnuu SAepHbIX u3nydeHui. SAnepHeie peakuuu. Ilepuon momypacnana. TepmosiiepHbie
peakiuu. BrausHue pagrMoaKTUBHBIX M3JIYYCHUNW HaA JKUBBIE OPTraHU3MBI. OKOJOTUYECKHE
po0JIEMBbI, BOSHUKAIOIIHNE MPU UCIIOIH30BAHUN ATOMHBIX AJIEKTPOCTAHIIUM.



