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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy auCHMTUTMHEL pa3padoTaii(a)(u): goreHT, K.H. Myxapismos P K. (Kadenpa Teopin OTHOCHTEITBHOCTH U TPaBUTAITHH,
Ortnenenue ¢usukn), Ruslan.Muharlyamov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH PUMEHSITh eCTECTBEHHOHAYYHbIE M OOLIIEUHKEHEPHBIE 3HAHUS, METO/IbI

MaTeMaTUIECKOro aHa/Inu3a U MOJEIUPOBAHUS B MHKEHEPHOM JEATEIbHOCTH, CBSI3aHHOM C
Pa3pabOTKOIA, TPOEKTUPOBaHNEM, KOHCTPYHPOBAaHUEM, TEXHOJIOTHAMU IIPOM3BOICTBA U
PKCIUTyaTalli OMOTEXHUYECKHUX CHCTEM

VK-1 CriocoGeH OCYIIECTBIIATh MOUCK, KPUTHUYECKUH aHATN3 1 CUHTE3 MH(OPMAIUK, TIPUMEHSITh
CHICTEMHBII TIO/IXO[] [JIs1 PeLIeH I TOCTaBJIEHHbIX 33/1a4

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

TEOPETUYECKUE OCHOBBI MATEMAaTUYECKOTO aHAJIN3a,

TeopeTHIeCcKre OCHOBBI AN (PepeHIMaIbHBIX YPaBHEHNH,

TEOPUIO JIMHENHBIX CUCTEM YPaBHEHMUH,

BEKTOPHYI0 anredpy,

TEOPUIO KPUBBIX 2r0 MOpsiaKa,

TEOPHIO MPSIMBIX U TUIOCKOCTEH B €BKJIMAOBOM IIPOCTPAHCTBE,

TEOPHIO JIMHEWHBIX TIPOCTPAHCTB U JIMHEWHBIX OMEPATOPOB, JIMHEHHBIX, OUIMHENHBIX, KBAAPATHUHBIX (hOPM,
TeopHIo (PYHKIIMIT MHOTHX TIEPEMEHHBIX.

HomkeH ymeTs:

HCIIOJIb30BaTh 3HAHUE TEOPETUYECKUX OCHOB MATEMATUYECKOI'O aHaJIN3a IPU aHAJIN3€ Pa3JIMYHBIX CI)yHKLlI/IIjI,

HCHOJIb30BATb TCOPETUYCCKUE MMOHATHUA U IPAKTUYECKUE METOAbI MATEMATUYECKOI'O aHaJIN3a U )II/ICI)CI)CPCHHI/IaJ'[beIX
ypaBHCHI/II‘;I 1pU pEeIICHNU 3a/1a4, BO3HUKAIOIUX B pa3/IMYHbIX CI)I/ISI/ILICCKI/IX Kypcax;

Perath TMHEWHbIE CUCTEMBI YPABHEHUI, BHIYUCIISATD PA3IMYHbIC TUITBI POU3BEACHUH BEKTOPOB, IPUBOUTH K
KaHOHMYECKOMY BH/y YPaBHEHUs KPHBBIX BTOPOTO MOPSIIKA IIOCKOCTH, PetiaTh 3aJa4u, OTHOCSIIIIECS] K TEOPUH TPSMbBIX
JINHUH U TUIOCKOCTEMN;

YMETb HAXOJUTh COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHU S JINHERHBIX OIepaTopoB, MNPUBOAUTL KBAAPATUYHLIC
q)OprI K KAHOHUYECKOMY BUY, OPTOIOHAJIM30BbIBATH CUCTEMbI BEKTOPOB OPTOIOHAJIbHBIMHA HpeO6paSOBaHI/IHMI/I MPpUBOJUTDH
YpaBHECHUA HOBerHOCTCﬁ BTOPOIo nopsAjaka K KAHOHU4YECKOMY BUY B E3.

HAaXOJUTh COOCTBEHHBIE BEKTOPBI X COOCTBEHHBIE 3HAYEHHUSI JIMTHEHHBIX OIIEepaTOPOB, IPUBOAUTh KBAIpATHYHbIE (DOPMBI K
KaHOHMYECKOMY BHIY, OPTOTOHAIM30BBIBATH CUCTEMbI BEKTOPOB, OPTOrOHAJILHBIMHU MTPe0Opa3OBaHUSIME IPHBOAUTH
YPaBHEHUS MOBEPXHOCTEH BTOPOTO MOPsIKA K KAHOHIMYECKOMY BHIY B E3;

YMETh pelaTh JUHEHHBIC CUCTEMbl YPABHEHUI; BRIYKUCIISITh pa3IMYHbIE TUIIBI IPOU3BECHUI BEKTOPOB; IPHUBOAUTD K
KaHOHUYECKOMY BUJIy YPaBHEHHUsI KPUBBIX BTOPOTO MOPSIIKA MJIOCKOCTH; pelliaTh 3a1a4d, OTHOCSIIMECS K TEOPUH TPSIMbIX
JIMHUH U TUIOCKOCTEM.

HoyokeH BlafeTh:

Bragets OCHOBHBIMU OHATUAMU TEOPUH (PYHKIMIA OIHOW M MHOTHX IIEPEMEHHbIX, MeToaMU AuddepeHIpOBaHUs U
UHTErprpoBaHus (PYHKIIMI, MeToIaMU perieHus quddepeHManbHbIX YpaBHEHUH, TIpUeMaMu padoThl C psAaMU U
MHTErpajaMu OT (pyHKIMHA MHOTHX IE€PEMEHHBIX.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTh M TOTOBHOCTb!

B pe3ysibrare 0cBOEHMSI AMCLHMITIMHBL 00yYaIONIUICs JO0JKEH JeMOHCTPUPOBATh CIOCOOHOCTh M TOTOBHOCTh ITPUMEHSITh
TEOPETUYECKHE OCHOBBI MAaTEMAaTHYECKOT0 aHam3a, AndpepeHInaIbHbIX YPaBHEHUI, aHATMTHYECKOW U JIMHEHHOM anreOphl
IIPU aHAJIM3e U PElIeHNH 3a1a4, BO3HUKAIOIIMX B Pa3/IMYHbIX (PU3NYECKUX Kypcax

SAEKTPOHHBH
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2. Mecro guctmmumasl (MoayJist) B ctpykrype OIIOII BO

Hannast qucrmruiHa (MOIyib) BKModeHa B paszaen "B1.0.10 Jucturumast (Moxym)" 0CHOBHOH MpodecCHOHANBHON
oOpazoBaresnbHON porpammsl 12.03.04 "Brotexanueckue cucteMsl U TexHosoruu (MeauiiHCKast Tomorpadust: pusmyecKue
TIPUHLIMITEL U TPUOOPOCTpoeHUe)" 1 OTHOCUTCS K 00s3aTenbHoi yact OITOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6'beM qUCHHMILIHHBI (MOYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAKTHYIO PadoTy 00y4awIuxcsa ¢ npemnogasareeM (10 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0y4yaromuxcs

OO01mas TpyJOeMKOCTb AUCHUILIMHBL cocTaBsieT 19 3auetHbix(bie) eaunuti(bl) Ha 684 yaca(oB).

KonrakTtHas padora - 343 vaca(oB), B ToM uucie jgeknuu - 102 yaca(oB), MpakTUIecKue 3aHTus - 238 yaca(oB), 1abopaTopHbIe
padors! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIFHOM padoTHI - 3 "aca(oB).

CamocrostenbHas padota - 260 yaca(oB).

KouTposns (3auét / x3amen) - 81 vaca(oB).

dopma IpOMEXYTOYHOTO KOHTPOJIsI AUCLMIUIMHBL: 9K3aMeH B 1 ceMecTpe; 9K3aMeH BO 2 CeMecTpe; 9K3aMeH B 3 cemecTpe.

4. Conep:xanue QUCHHUILIAHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCOB U BHJIOB yU4eOHBIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PatoThl 0 JUCHUILINHE (MOIYJIIO)

Buabl 1 yachl KOHTAaKTHOM PadoThl, Camo-
HX TPYAO0EMKOCThb (B yacax) cTod-
N Pas el qucnmmiaHe / Ce- Texuun, lexnun|lIpaxtu-[[IpakTu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-
Bcero | popme | Bcero | cpopme | Oora
1. Tema 1. BeeieHure B BBICIIYI0O MATEMATHUKY. 1 2 0 2 0 0 0 6
7 Tema 2. Teopus nuHelHbIX cucTeM. BekTopHas 1 3 0 8 0 0 0 10
anreopa.
3. [Tema 3. [Ipenen nociaeoBaTENbHOCTH. 1 4 0 2 0 0 0 10
4. Tema 4. Ilpenen ¢pynkunu. HenpepsIBHOCTE 1 6 0 4 0 0 0 14
yHKIMU.
Tema 5. TuddepeHimanbHoe NCUHCIeHIe
5. |dyHKIMHT OJHO TTEPEMEHHOM. 1 9 0 14 0 0 0 20
Tema 6. HTerpanbHOe ucurciieHue (hbyHKIUHN
6. |omHOI MepeMeHHO! (HeonpeaeIeHHble UHTerpabl). [ 1 4 0 16 0 0 0 20
7 Tema 7. AHanuTHUYecKas reoMeTpUs Ha IIOCKOCTU 1 6 0 ] 0 0 0 20
1 B IPOCTPAHCTBE.
Tema 8. MHTerpaibHOe ucuncienue (pyHKIUU
8. |omHOM epeMeHHOH (onpeaeIeHHbIE HHTETPAJTBI). 2 7 0 24 0 0 0 14
Tema 9. TuddepeHnmanbHOE McUUCIEHHE
9. |byHKIMM MHOTHMX MEPEMEHHBIX. 2 9 0 24 0 0 0 14
10. Tema 10. Yncnossle ¥ (pyHKLMOHAIBHBI PSIBL. 2 9 0 2 0 0 0 14
Panpr ®ypoe
11.|Tema 11. JIuneiinas anre6pa 2 9 0 22 0 0 0 20
1. Tema 12. KpatHble, KpBOIMHEWHbBIE 1 3 10 0 32 0 0 0 18
MOBEPXHOCTHBIE UHTET PaJIbL.
13.|Tema 13. Teopus nosus. 3 4 0 10 0 0 0 24
14. Tema 14. MudpdepeHunaibable ypaBHEHUS. 3 10 0 30 0 0 0 8
15. Tema 15. TGiOpI/IH (pyHK1IMIT KOMIUIEKCHOR 3 10 0 20 0 0 0 8
TepeMeHHON
DAEKTPOHHBH
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Buasl u yachl KOHTaAKTHOI PadoTHI,

Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Toro 102 0 238 0 0 0 260
SAEKTPOHHBIH
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. BBeieHue B BbICIIYI0O MAaT€MaTHKY.

DJ1eMeHTHl TeOpur MHOKeCTB. OCHOBHBIE IOHSITUS M 3aKOHBI JIOTMKHU. KBaHTOPHI U MX CBOWCTBA. DeMEHTapHbIE ONepaliuy Hajl
MHOXecTBaMU. [Ipon3sBeneHrie MHOXecTB. MHOKECTBa HaTypaJIbHBIX, PALMOHAIBHBIX, BEIIECTBEHHBIX 1 KOMIUIEKCHBIX YHCEII.
dynkims, wim otodpaxenue. MHnbekws, clopbekims 1 ouekimst. O6parHoe oToOpaxkeHue. Kommnosunus otodpakeHuni.
OrtHoleHre NopsiaKa. YTopsiIoUeHHOe U BIIOJIHE YHIOPsIIOYeHHOe MHOXecTBO. MaxopaHnTta. MakcumyMm. Tounast BepxHsist
rpanb. OrpannyeHHOe MHOXecTBO. MOHOTOHHBIE (DyHKIMK. Bo3pacraionye u yosiBatoime (pyHKIUH.

Tema 2. Teopus JuHeldHBbIX cucTeM. BekTopHast aareopa.

Yucnopoe nojie. Cuctembl TMHEHHBIX YPABHEHUI 1 OCHOBHBIE OIPE/Ie/IEHHs: MaTpULa U pacIlMpeHHas MaTpuLia,
COBMECTHOCTb, ONpeIeJIeHHOCTb, SKBUBaJIEHTHOCTh. MeToj ["aycca peleHus JMHeRHo# cucteMsl. [lepecTaHOBKM n-ro
nopsiaka. Onpeznenurens n-ro NopsiaKa v ero cBoicTBa. Anredpandeckoe jgoroHenue. MuHopsl K-ro nopsiaka. Panr marpuist.
DemMeHTapHble Ipeo0-pa3oBanus. JInHelHble (BEKTOpHbIE) TpOCTpaHCTBa. JIMHelHHast 3aBUCUMOCTb M He3a-BUCUMOCTb
cucteMbl BeKTOpoB. PasmepHocTh 1 6a3uc. Teopema o 6a3ucHom muHo-pe. Teopema Kponekepa - Kanesm. Peuent perienus
MPOU3BOJIbHOM cucTemMbl. HopManbHast pyHAaMeHTalIbHASI CUCTeMa pellieHUd OJHOPOAHOM JIMHEWHOM cucTe-Mbl. MHOXECTBO
pelleHnil HeOAHOPOAHOM TMHEHHON CUCTEMBI.

I'eomerpuueckuii BekTop. JIMHEHOE MPOCTPAHCTBO TeOMETPUYECKUX BEKTOPOB. OPTOHOPMHUPOBAHHBINA BEKTOPHBII Oa3uc.
Addunnbiii 6a3uc eBkimaoBa npocrpancrea E3. lekapros 6asuc B E3. CkansipHoe pon3Be/ieHne BEKTOPOB, €ro CBOKCTBA,
BBIUKCJIEHHE B OPTOHOPMUPOBAHHOM 0asKice, MEXaHMYEeCKUi CMBICI. BeKTOpHOe Npon3BeieHne BEKTOPOB, €0 CBOWCTBA,
BBIUMCIIEHHE B OPTO-HOPMUPOBAaHHOM 0a3uce, MexaHU4ecKuil cMbicsl. CMelllaHHOe TPOU3BeIeHIe BEKTO-POB, €ro CBOICTBA,
BBIUMCIIEHHE B OPTOHOPMHUPOBAHHOM 0a3uce, TeOMETpUYECKUil cMbICI. [IBoliHOe BekTopHOe npousBenenue. ToxaectBo Skodu.

Tema 3. IIpeaes nocJjie10BaTeIbHOCTH.

YucnoBble MOCIe0BATENLHOCTH.

Cxopsrmpecs MocjeI0BaTeIbHOCTH.

BeckoneuyHo maiibie (0OJIbIINE) TOCIEA0BATENLHOCTH.

OCHOBHBIE TEOpPEMBI O TIpeJieNiax mocienoBaTeapHocTel. Yuco e.
MOHOTOHHBIE [TOCJIEIOBATEIHHOCTH.

IToamocnemoBaTe IbHOCTH.

[IpenenbHble TOYKHU MOCIEIOBATEIbHOCTH.

Kpurepuii Kom.

Tema 4. Ilpenea ¢pynxinuu. HenmpepoiBHOCTH (pyHKI[HM.

Ionsarue pynkuyu. [Tonsatue npenensHoro 3HaueHud pynkimu. [londarue HenpepsBHOCTH hyHKIMK. Knaccudukanus
6ecKOHeYHO-MaJIbIX (PyHKIWHA. HerpepbIBHOCTD 3jieMeHTapHbIX (PyHKIMH. 3ameuatenbHble npenessl. Kinaccndukanms Touexk
paspeiBa. [loHATHE paBHOMEPHO HETIPEPHIBHOCTH (PYHKIMIA. BepxHsasa 1 HukHAA rpaHu pyHKIUHU. OCHOBHBIE TEOPEMBI O
HETPEPBIBHBIX (DYHKIMAX Ha CETMEHTE.

Tema 5. IndpepennmanpHoe ncunciaenne (hyHKIUH OTHON IIepeMeHHOM.
HuddepennmansHoe ncuncaenne GyHKINA OJHON MepeMEeHHOM.
[oustre pynkunn, muddepenurpyemoni B touke. duddepentman ¢pyHKIMH, ero reoMerpudeckuii cMuicit. Oo6mee

TIpe/ICTaBJIeHNe O MeTofax JinHeapusaimu. [IponsBoaHas GyHKIMK, ee CMBICT B Pa3IMYHbIX 3aaadax. [IpaBuiia HaxoxJeHUs
npousBoHON U anuddepennmana. IIponsBoaHast cloKHOI U 00paTHOU (pyHKIMIA. MHBapraHTHOCTH (hopMbl auddepeHnmana.
HuddepennmpoBanre (pyHKINA, 3aIaHHBIX TapaMeTpudecku. Touku skcTpemyMa pyHKIwn. Teopema Pepma. Teopemsr Pous,
Jlarpamxa, Komm, nx npumenenue. [1pasmio Jlormrans. [IponsBomHsie u qudppepeHImaibl BRCIHX MopsakoB. Popmyna
Teitnopa ¢ ocrarounbM WwieHOM B popme [Tearo u B popme Jlarparxka. PaznokeHrne OCHOBHBIX IeMEHTapHBIX (PYHKITHHA 1O
opmyne Teiinopa. [Tpumenenune opmysl Tetinopa st MpUOIMKEHHBIX BBIYUCICHUI. Y CIOBUsSI MOHOTOHHOCTH (DYHKITHH.
DKcTpeMyM (PyHKIMH, HeoOXoAuMoe yciioBHe. [Joctatounble ycaoBus. OThICKaHHE HAMOOJIBIIErO 1 HAMMEHBILEro 3HaYeHUI
dynkumu, muddepenimpyemoit Ha otrpeske. VcenenoBanue Beiykyiocty ¢pyHKIMU. Touku nepernOa. ACUMITOTH (DYHKIHA.
Oo6mas cxema uccieoBanus (GPyHKIIMH U OCTPOeHUS ee rpaduka. Bektop-pyHKIMsI cKasipHOro aprymenta. [loHsTue
KpUBOH, rinajakas kpusas. KacarenpbHas k kpuBoit. KpusnzHa kpuBoit. Pagmyc kpuBu3aseL. [ 1aBHast HopMaib. BuHopMas.
Kpyuenune kpuBoii.

Tema 6. UnTerpansHoe ncuucjeHne (PyHKIMH O/THOI MepeMeHHOoi1 (HeonpeeJeHHbIe HHTErPpaJbl).

3AE
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Heonpenenennstii uaTerpan. OCHOBHbIE METObI M (pOPMYIIBI HHTETPUPOBaHUsL. AJredpa MHOTO4IeHOB. PazioxkeHus
PpalMoOHAIBHOM JIpoOK Ha mpocTeiiue. IHTerpupoBanye paiMoHaIbHBIX Apobeid. FIHTerpupoBaHue HEKOTOPBIX
nppanponansHocTell. IHTerpupoBanue nuddepeHuuaibHoro 6unoma. MHTerpipoBanne HEKOTOPBIX TPUTOHOMETPHUYECKUX U
rUNepOOINIECKUX BhIPKEHHUH.

Tema 7. AHaJIuTHYECKASA reomMeTpuda Ha IJIOCKOCTH M B IPOCTPAHCTBE.

[Ipocrefimve 3anaun aHATUTHYECKOH TEOMETPHH: PACCTOSIHIE MEXIY ABYMsI TOUKAMH, TUIOLIAlb TPEYTOJIbHUKA M 00beM
TeTpaspa. SIBHOe, HesBHOE U NapaMeTpUYecKOe YPaBHEHU I IMHUY Ha IUIOCKOCTU. Pa3inyHble BUABI IPSAMON Ha TIOCKOCTH.
Aurrebpandeckue Kpusble n-ro nopsjxka. [IpeodpasoBaHue JekapToBoi CUCTEMbI KOOPAUHAT Ha IUockocTu. Kitaccuduxanms
KPHBBIX 2-T0 Topsiaka. Popma 1 cBONCTBA HEBBIPOKJEHHBIX KPUBBIX 2-TO MOPSIKA (JUIUIIC, TUIIepOoIIa, Tapaboia): BEPIINHE,
(bokycHI, IKCIIEHTPUCHUTET, AUPEKTPHUCH], ACUMITTOTHI. Y paBHEHHsI SJUTUIICA, THIIepOOJIbl, MapadoIibl B MOISIPOI cHCTEMe
koopauHat. Kpussle 2-ro nopsaka Kak KOHU4YECKUe ceueHus. SIBHOe, HesIBHOe U MapaMeTpU4ecKoe YpaBHEHHE MIOBEPXHOCTEN B
npoctpaHcTee. Hununaprudeckas u cpeprueckast cuCTeMbl KOOpAUHAT. Pa3inuHble BUibl ypaBHEHU S IUNIOCKOCTH B
IIPOCTPAHCTBE: C HOPMAJILHBIM BEKTOPOM, O0IIIee, B OTpe3Kax, HOpMUPOBaHHOE. OTKJIOHEHHE TOUYKHU OT IJIOCKOCTH. 3aJaHue
JIMHUM B IIPOCTPAHCTBE: NIapaMeTpUYecKoe, Kak IepeceyeHre AByX oBepXHocTell. Pa3muHble BUIBI IPSAMON B TPOCTPAHCTBE.
TunuyHele 3aJa4 Ha IPSAMYIO U IJIOCKOCTB: PACCTOSIHUE OT TOUKHU 10 MPSMOM, HAXOXKAEHNE TOYeK CUMMETPUYHBIX
OTHOCHUTEJILHO TUIOCKOCTH WJIM MpsiMOH | T. 11. [Ipeo6pa3oBanuie 1eKapTOBOi CHUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE. YTIIBI
Siinepa. [ToBepxHocTH 2-r0 NMopsiaka B E3 (ypaBHeHUE U pUCYHOK).

Tema 8. UnTerpajbHoe ncuucjaeHue (yHKINU OJHOI MepeMeHHO! (onpe/ieJieHHbIe HHTerpaJbl).

Ionsarue onpenenenHoro unrerpata. Cymmel JapOy u ux coiicta. CylecTBOBaHUE ONPEASJICHHOIO UHTErpasla Ajis
HETIPEePBIBHBIX U KYCOYHO-HENpephIBHbIX (pyHKIMA. CBOMCTBA onpeseneHHoro uurerpaia. OueHky uaTerpaios. Popmysst
cpenuero 3HaueHus1. CBs3b ¢ HeornpeaeaeHHbM uHTerpaiom. Popmyia Heotona-Jlerionuna. I'eomerprueckue u pusndeckue
npwioxenust. [IpubianxeHHOe BEIYMCIEHNE U OLICHKA MOIPELTHOCTEH.

Tema 9. /Inc pepennuanbuoe ncunciaenne yHKIMA MHOTHX IepeMeHHbIX.
HuddepenimansHoe ucuucieHue GyHKITUA MHOTUX MIePeMEHHBIX.

EBKMI0BO MPOCTPAHCTBO N-U3MepeHnit. MHOXecTBa B N-MEPHOM IPOCTPAHCTBE: OTKPHITHIE, 3aMKHYThIE, OTpaHUYCHHBIE.
KommnakTHOoCTh. PyHKIIMM MHOTHX NepeMeHHBIX. [Ipesien u HenpepbBHOCT (hyHKIMH. PYHKIMH, HENPEPHIBHBIE HA KOMITAKTAX.
ITpome:xyTouHbIE 3HAUEHNST HETTPEPBIBHBIX (DYHKIMI Ha JIMHEWHO CBSI3HBIX MHOXecTBax. YacTHble mpon3BoaHbie. [1oHBIH

1 depenman, ero cBsA3b ¢ YaCTHBHIMU MTPOM3BOIHBIME. VIHBapraHTHOCTH (popmbl ostHOTO Anddepennmana. KacarenpHas
TUTOCKOCTB K TTOBEPXHOCTH. ['eomeTprdecknil cMbIci ojHoro quddepenimana. [IponsBoaHas no HanpasjieHUo. I pagnueHT.
YacTHble por3BoAHbIe U JuddepeHImasl Beicimx nmopsaakos. Popmyna Teitnopa. OToOpakeHrss MHOTOMEPHbIX
nipoctpancTB. HenpepeiBHbIE 1 1rddepeHnpyeMsle 0ToOpaxkeHus. PyHKINOHATIbHbBIE ONPeenTeNn. Y CJIOBHe
HEe3aBUCUMOCTHU crucTeMbl (pyHKIwiA. Hesteable (pyHKImn. Teopemsr cymectBoBanus. [nddepeHnrpoBanre HessBHBIX (DyHKIIUI.
Teopema 06 0OpaTHOM OTOOpakeHUH. DKCTPeMyMBbI (DYHKIMI MHOTHX NIepeMeHHbIX. HeoOxoaumoe ycoBre SKCTpeMyMa.
JocTaTodHOE yc/IOBHE SKCTpeMyMa. Y CJIOBHBIHN SKCTpeMyM. Meton MHOxuTenen Jlarpamxka.

Tema 10. UncJioBble 1 (PyHKIHOHANBHBI PsAabl. Psaabl ®Pypbe
YucsoBsle ¥ (DyHKIIMOHAIBHBI PSIIBI.

Yucnossle psiapl. CxoaumocTs U cymma psia. Heobxoaumoe ycnoBue cxopaumoct. efictBus ¢ psgamu. Psipl ¢
HeoTpulaTeabHbIMU WwieHaMu. [Ipu3Haky cxoaquMocTu. 3HaKoNepeMEeHHbIE PsAbl, PSAAbl C KOMIUIEKCHBIMU WICHAMU.
AbcomoTHas 1 ycioBHast cxoaumoct. [Ipusnak JleriGuuia. CBoicTBa aOCOMIOTHO CXOAAMIMXCS psiioB. PYHKIIMOHATIbHbIE
psabl. O6nactb cxopumoctu. PaBHomepHast cxopumocTb. [IpusHak Beiiepirpacca. CBOICTBa pABHOMEPHO CXOISIIUXCSI PSIIOB:
nowieHHoe auddepeHuposatue u uarerpupobanue. CrenenHble psiabl. Teopema AGens. Kpyr cxogumoctu. Psspt Teiinopa u
MaxsiopeHa. Paznoxenue pyHKIuI B cTenieHHble psasl. [IpusoxeHue psaos.

Paznoxenue pyHKImid B TpuroHomerpudeckuil psag @ypee. Psan @ypbe o opToroHaabHON CUCTEME JIEMEHTOB €BKJIMI0BA
npocrpancTBa. Hepasencto Beccens. [lonHble 1 3aMKHYThIE cUcTeMBl. [10IHOTa M 3aMKHYTOCTh TPUTOHOMETPUIECKOM
cucteMbl. CXOAMMOCTb 1 paBHOMEPHAs CXOJMMOCTb TPUTOHOMETpUYecKoro psga ®Pypee. BausHue rinaakoctu pyHKIMK Ha
nopsok ee koadgpurentoB Pypoe. [lounennoe auddpepenimposanue psaga Pypre. KomrnekcHas ¢opma psaga Pypee.
[ousTre 00001eHHON (hYHKIIMY.

Tema 11. JIuneiinast anreopa

Teopust TMHENRHBIX TPOCTPAHCTB U JIMHEWHBIX OMEPATOPOB. AKCUOMBI IMHEWHOTO MPOCTPaHCTBA. JInHeiHast 3aBUCHUMOCTh
BeKTOpOB. PazmepHocTh 1 6a3uc. JIMHeHHbIe MOIPOCTpaHCTBA U IMHeHHbIe 00oiouku. [lepeceuerre moanpocTpancTe. Cymma
U TIpsiMasi CyMMa TIOAIpocTpaHcTB. TeopeMa o momoyiHeHn: O6asuca. TeopeMa 0 pa3MepHOCTH CyMMBI ITOIITPOCTPAHCTR.
JluHeiiHbIe OTOOpaXkeHusA. MaTpuiia JINHEHHOTo 0ToOpaxeHus. JIMHeHOe IPOCTPAHCTBO JIMHEHHBIX 0TOOpaKEeHUH (MATPHII
mxn). Komnosuims orodpaxeHuii 1 ymMHO)keHue MaTpuil. OOpaTHBIA oniepatop u oOpaTHas Marpuiia. OOIass MaTpuIHas
rpyIma creneHu n Haja nosieM P. O6pas u spo mvHeiHoro otoOpakenus. CoOCTBEHHbIE 3HAUCHUS M COOCTBEHHBIE BEKTOPHI
nvHeiHoTO onepatopa. CriekTp omepatopa. Teoepma o CBSI3U reOMETPHUYECKON U alireOpandecKoi KpaTHOCTA COOCTBEHHOTO
3HavyeHus. [lepexon Kk HOBOMY 0a3KCy ¥ MHBAPHAHTHI JIMHEWHOTO OIepaTopa.

JlvHeliHbIe, OMIMHEHBIE, KBa{pATHUYHbIE.
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Jluneitnas popma (koBekTop). ColpsikeHHOE POCTPAHCTBO M KoOasuc. JlyanbHblii (B3aMMHBIN) KoOa3uc. bunHeHbe
opmbl. Matpuna 6mmmneitHoi popmbl. CUMMeETpHYECKUE 1 KOCOCUMMETpUYecKre OnHeriHble hopmsl. [Tepexon kK HOBoMy
6asucy. KBagpatuunsie hopmbl. Teopema Jlarpanxka. MHaekce nHepnuu Hal noyieM R, Teopema uHeprmu. [1ooxuTensHO
olnpejeieHHble KBagpaTuuHble hopmbl. Kpurepuii Cusbeectpa.

Tema 12. KpaTHble, KpUBOJMHEHHbIE 1 IOBEPXHOCTHbIE HHTETPAJIbI.

KpatHsle, KpHBOIMHEWHBIE U IOBEPXHOCTHBIE MHTETPasibl. [JBOMHON 1 TPOWHON MHTErpasibl, MX cBOicTBA. CBeieHre KpaTHOro
UHTerpasa K HoBTOpHOMY. [IOHATHE n-KpaTHOTO MHTerpaia. 3aMeHa epeMeHHbIX B KpaTHBIX MHTerpaiax. [lonspHsle,
LWJIMHAPUYECKUE U cheprieckre KoopauHaThel. KpruBonuHeliHble HHTerpasisl. VX cBoiicTBa 1 Bhrumcienue. [loBepXxHOCTHBIE
uHTerpaisl. VX cBoiicTBa 1 BEIYMCIIeHUE. ['eoMeTprieckre U MeXxaHUIeCKUe PUIIOKEHHUS KPATHBIX, KPUBOJIMHENHHBIX U
MIOBEPXHOCTHBIX MHTETPAJIOB.

Tema 13. Teopus noJis.

CxaisipHOe ¥ BeKTOpHOe ToJie. LIMpKyJIAIus BEKTOPHOTo NOJIsl BOOJIb KpuBoid. Pabora cuioBoro noJist. [lotok mons yepes
noepxHocTh. Popmyia ["aycca-Octporpasackoro. JJuseprexius BEKTOpHOTo noss, ee dpusndeckuii cmeica. Popmyia Ctokca.
Potop BekTopHoro noss. Oneparop I'amuibTona. [ToTeHnmanbpHOE ose, ero CBOMCTBA. Y CJI0BHE MOTEHIMAIBHOCTH.
Haxoxnenne noteHnmana. ConeHonaanbHOE TIOJIE, €r0 CBOMCTBA U cTpoeHue. [lose poropa. BeKTopHbIi noTeHma.

Tema 14. IudppepennnaibHbie ypaBHEHHSI.
Huddepennmanbabie ypaBHeHUs 1-ro nopsiaka ¢ OAHON HEM3BECTHOHN (DyHKIIMEH:

DopMyIHPOBKA M I0KA3ATEIbCTBO TEOPEM CYILECTBOBAHUS U €IMHCTBEHHOCTH perieHust. OCHOBHbIE MHTETrPUPYEMble THIIbI
ypaBHeHHH 1-ro mopsiaka. Y paBHEHus, He pa3pellieHHble OTHOCUTEIBHO MTPOM3BOIHOM.

YpaBHEHHUS n-To MOpsAIKA:

ypaBHeHI/IH, JOITyCKAMIE MOHWKEHUA TMOpsaKa. JInHeiHbIe YpaBHEHUA N-T'O NOpAJAKaA. O6u1ee pemeHue JIMHEWHOTO
OJHOPOJAHOI'O YpaBHCHUS. JInHeiHbIE HEOAHOPOAHBIC YPABHEHUA N-T'O OPAJAKA. O6mee pemeHne JIMHEWHOTO HEOAHOPOAHOTIO
YpaBHEHUA. JInHeiHbIE OJHOPOJAHBIC YPABHECHUSA C TOCTOAHHBIMU KOSCpq)I/IHI/IeHTaMI/I " UX pCHICHUEC. JInHeiHbBIE HEOAHOPOIHbIE
YpaBHEHUA C ITOCTOAHHBIMUA KO3(1)(1)I/IIII/ICHT3MI/I 1 HAXOXKIECHUEC JaHHOI'O pEHICHUA MJIA pa3/IMYHbIX BUIOB CBO6OHHOI‘O YJICHA.
METO,H Bapualiy MpOU3BOJIbHBIX TOCTOSAHHBIX.

Cucremsl quddepeHnmanbabx ypaBHeHuil: HopmanbHas cucrema. Teopema CyliecTBOBaHUS U €IMHCTBEHHOCTH PELIEHMUS.
Cucremsl TMHENHBIX ypaBHeHU. CUCTeMBl OTHOPOAHBIX YpaBHeHUN. Teopemsl 0 pelieHnn. BpoHckuaH penieHus.
dynnamenranbHas matpuna. Ooiee perenue 1 pemenye 3agaun Komu B MaTpruHoii (popme. CrcreMa HEOJHOPOIHBIX
ypaBHeHuii. Ob1ee penieHue U perenue 3a1aun Ko B MarpudHoi ¢popme. HaxoskieHne MHTerpupyeMbIXx KOMOMHAIMI 1151
CHCTEMBI U NIEpBble UHTErpajibl. PeleHre cucreMsl ypaBHEHUIA, 3aJaHHBIX B CHMMETPUYHOI (popme. IHTerpupoBaHue CCTEMBI
I depeHIMaNbHBIX YpaBHEHUH MTyTeM CBEeJEeHHS K OJHOMY YpaBHEHHIO OoJiee BHICOKOTO nopsiika. CUCTEMBI JIMHEHHBIX
YPaBHEHUIA C MOCTOAHHBIMU KO3(ppuiieHTaMu. XapakTepUCTHUECKOe ypaBHEHUE 1)1 OJHOPOJHON CCTEMBI U
XapaxkTepucTHUYecKHe Jucia. Pemenre oqHOpogHoi cucTeMsl. PellieHne HeogHOpoaHOW cucteMsl, MeToj Bapralu
MIPOU3BOJIbHBIX MOCTOSIHHBIX. [ToHATHE 0 KpaeBbIX 3a1adax. 3anayda llItypma-Jlnyswina. @ynkuusa 'puna. Meron noctpoeHus
(pynximu I'puna. Pusnyeckas uHrepnperanus ¢pyHkuun I'prHa.

DJIeMEeHTHl TEOPHH YCTOMUNBOCTH.

OCHOBHBIE OIpeieNIeHHs 1 TIOHSITHSI TEOPHH YCTOWYMBOCTHU. TpHUBHAIBHOE pEIlIeHHe U ero YCTOWYMBOCTD 110 JIAyHOBY.
[pocrefiiiyie TUIBI TOYEK MOKOS U151 OJHOPOJHOM CUCTEMBI IBYX YPaBHEHUI C IBYMsI HEM3BECTHBIMU U UX YCTOHUMBOCTh. 00
WCCIIeJOBaHNM Ha YCTOWYMBOCTS I10 NepBOMY NpuomskeHno. Meton (ynkimu JlsmyHosa. OcHOBHbIE TeopeMbl JIsmyHoBa.

ypaBHCHI/IH C YaCTHBIMU IIPOU3BOJHbIMU IIEPBOIO NNOPAJAKA.

Oobiee permreHre v 3a1aya Koy yist TMHEHHOTO ypaBHEHUs; odliiee peleHre v periienre Ko 1)1 KBa3uIMHEHHOrO
yYpaBHEHHUS.

Tema 15. Teopus pyHKIuii KOMILIEKCHOMH 1epeMeHHOIT

KomriekcHble uncia n apI/I(l)MCTI/I‘IGCKI/IC onepaunvv HaJl HUMU. KomrekcHas miockocTs. TpI/IFOHOMCTpI/I‘ICCKaH q)opMa
KOMIUICKCHOI'O 4ucia. BO3B€}1€HI/IC B LICJIYIO CTCIICHbD. N3Bnedenne KOpHA 1 - OM1 CTEeleHN. BO3BC,IICHI/IG B KOMIUICKCHYIO CTCIICHb
quclia €. .HOI‘apI/Iq)M KOMIIJICKCHOI'O 4YMcCJia. BO3BC,IICHI/IG B KOMIUIECKCHYIO CTCIICHb KOMIIJIEKCHOI'O YMCJIa. Hpenen
I10CJIEA0BATC/IbHOCTHU. HGO6XOHI/IMLIC 1 JOCTATOYHbBIC YCJIOBHUA CXOAUMOCTHU MTOCTICAOBATCIbHOCTU. HCOI‘paHI/I‘IeHHaﬂ
I10CJIE€A0BATCJIbHOCTD. IlomHass KOMIUIEKCHAS ITIOCKOCTh U cq)epa Pumana.

Onpepenenne (pyHKIMN KOMIUIEKCHOTO NiepeMeHHoro. OHo3Ha4HOCTh. OTHOMUCTHOCTh. KpuBBIe Ha KOMIUIEKCHOI MIOCKOCTH.
OJHOCBSI3HBIE U MHOTOCBsI3HBIE 00J1acTu. [Ipenen pyHKIMM KOMIUIEKCHOTO NepeMeHHoro. HenpepbIBHOCTh (hyHKIIMH
KOMIUIEKCHOT'O IiepeMeHHOro. OCHOBHbIE TEOPEMbI O HEIPEPHIBHBIX B 3aMKHYTOW o0actH (pyHkumsx. [Tponssonnas,
mpdepeniman. Ycnosus Komm - Pumana. Ananuriueckast (peryiisipHasi) byHKIMsI B TOUKe, B 061actu. CBs3b C
rapMoOHMYecKUMHU (GYHKIMAME. [ eomMeTprueckast HHTepIipeTalusi pou3BoHou B Touke. KongopmHoe otobpaxkenue. Obiiue
npuHMIbL. JIpo6Ho-mnHeiiHoe oTobpakenue. PyHkums JKykosckoro. [Ipocreiiinme snemenrtapusie pyHkuu. O6aactu
OJJHOJINCTHOCTH Y COOTBETCTBYIOIIME OTOOpaxeHusl. BETBU U TOUKYM pa3BeTBIICHUS [yIsl paJuKaia, Jiorapudma.

SAEKTPOHHBH
Crpanuna 8 u3 14. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma auctmruivasl "Maremartuka'; 12.03.04 "bruotexHuyeckrie CUCTEMbI M TEXHOJIOTUU .

Wurerpan u ero cBoiictBa. MHTerpanbHas Teopema Komm 1st 0qHOCBSA3HOM 001aCTH M MHOTOCBSI3HOH 00JIACTH.
IepBoob6paszHas. Popmyia Hetorona-Jleitonuma. Marterpan tumna Kormm. CyiecTBoBaHHE TPOU3BOIHOM JIIOOOTO MOPSIAKA TS
aHAJMTUYECKON (PyHKLUU. Pl unicnoBble U (PyHKIMOHAJIbHBIE.

Crenennble psabl. Teopema Abens. Kpyr cxogumoctu. Hynmm ananmtideckoid (hyHKLMM U € AMHCTBEHHOCTH OIpeesIeHUs
aHanutuieckoi pyHkuuu. Psn Jlopana. Pasnoxenue B psij Jlopana B koublie. M3011MpoBaHHbIE 0COObIE TOYKH.
Kiaccuukanms n3onmmpoBaHHbIX 0coObIX ToueK. Teopus BeraeToB. OCHOBHBIE TeOpeMbl. [IpniokeHus K BBIYUCIECHUIO
MHTETPaJIOB.

5. IIepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMXCcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTesibHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJIbHBIX TeM (pa3/esioB) JUCUMIUIMHBI, TAK U IPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMs1 ayJUTOPHOH paboThl. Bo BpeMst camocTosiTebHON paboThl 00yYaloMecst YUTAIOT U KOHCIIEKTUPYIOT y4eOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HAIIPABJICHHBIE Ha 3aKpeIlieHNe 3HaHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anuy U OCyIeCTBIeHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMam CHelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmy Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJIBHOI pabOTHI CTYAEHTOB BBICIIUX Y4eOHBIX 3aBe/ICHUI "

VYcraB (eepanbHOro rocyiapcTBEHHOIO aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCK M)
(penepaspHbIil yHUBEpCUTET"

[paBuia BHyTPEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJCHHS BBICIIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) dpeaepaabHOrO yHUBEpCUTETa
Caiit kadenps! TEOPUM OTHOCHTEIBHOCTH 1 TpaBUTALNH - http://toig-kazan.narod.ru/education.htm

Caiit kagenpsl TEOPUM OTHOCUTEIBHOCTH 1 TPaBUTALINH -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

6. ®OH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPABJIEHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTalllH.

B (oHe O1IEeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHs:

— COOTBETCTBUE KOMITIETEHIUI IJIAHUPYEMbIM pe3yJibTaTaM 00ydeHHsl IO JUCIUIUTHHE (MOJLYIIIO);
— KpUTepUH OLIEHUBaHUsI C(DOPMUPOBAHHOCTU KOMIIETEHIIUA;

— MeXaHu3M (POPMHUPOBAHUS OLEHKH MO TUCLUILTIHE (MOIYIIO);

— OIKCaHKe NOPsIKA MPUMEHEHUS] U TTPOLIETypbl OLIECHUBAHUS JUIsl KAXA0T0 OLEHOYHOTO CPEJICTBA;
— KPUTEPUH OLIEHUBAHUS ISl KAKIOTO OIIEHOYHOTO CPE/ICTBA;

— COACPIKAHNE OLEHOYHbBIX CPEACTB, BKJIIOYaA TpeGOBaHI/IH, MMPEeAbABIAEMBIC K HCﬁCTBHS{M 06yqaloumxc9{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIO).

7. IlepedeHnb JUATEPATYPbI, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe IUCIUIUTMHBL (MOJLYJIs) MPEAIoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH nTepatypsl. Jlutepartypa
MOXeT OBbITh JOCTYITHA 0OYYaIOIIMMCsI B OJHOM U3 IBYX BapHaHTOB (JIMOO B 000MX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroopos ¢
MIPaBOOOIAATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaromuecs mojiy4yanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE IO YUTATEIbCKUM OMJIETaM B COOTBETCTBHMH C MPaBUIAMU 10JIb30BaHKst HayuHoi GUOIHOTEKOM.

3AE
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

A. M. Anuukos, P. JI. Banuyiuiun, P. A. JaniieB Begenue B MareMaTUUeCKUI aHAIU3 B BOIIPOCAX U 3aavax -
http://toig-kazan.narod.ru/education/I/Matan.pdf

A. 10. anpmmH KpaTHbie, KpUBOJIMHENHBIE 1 TOBEPXHOCTHBIE MHTETpastsl - http://www ksu.ru/f6/bin_files/krint2010!40.pdf
Bu6morexa EqWorld MUP MATEMATHUYECKNX YPABHEHUM - http://eqworld.ipmnet.ru/indexr.htm

Kauru mo Marematudeckomy AHammsy - http://eek.diary.ru/p181572597 . htm

HAVYYHAS U YUYEGHAS JIUTEPATYPA - http://webmath.exponenta.ru/ax/aj/ta/index.html

P. K. Myxapinsamos, T. H. TTankpatbeBa OObIKHOBeHHbIE qudepeHIaibHble yPABHEHUS IEPBOTO MOPSIIKA -
http://www.ksu.ru/f6/k6/bin_files/diff Imuharl!8.pdf

Caiir kadenpbl TEOpUM OTHOCUTENLHOCTH U TpaBuTaluu KOV -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

Caiit kadenpsl TEOpUHM OTHOCUTENBHOCTH U rpaBuTarim KOV - http://toig-kazan.narod.ru/education.htm
Caiit kaeapbl TEOPUM OTHOCUTENIBHOCTH U rpaBuTauu KOV - http://old kpfu.ru/f6/k6/index.php

T. B. Kpomoroga, B. I'. [Tononsckuit IHTerpupoBanue (pyHKIMI OZHOTO MIEPEMEHHOTO: IPIMEpH U 3agadu. Yacts I -
http://www.ksu.ru/f6/k6/bin_files/integr_m!23.pdf

DneKTpoHHasA OMOIMOTEKA MEXaHUKO-MaTeMaTUIeCcKOro (hakyibTeTa MOCKOBCKOrO rocyIapcTBEHHOTO YHUBEPCUTETA -
http://lib.mexmat.ru/allbooks.php

DrexTpoHHast GMOIMOTEKA IO MaTeMaTHKe - http://mat.net.ua/mat/index-mat-analiz-tf.htm
DJeKTPOHHO-0MOIMoTeuHas cuctema - http://www.knigafund.ru/
DrexTpoHHO-OubIMOTeUHast cuctema M3narenscrsa Jlans - http://e.lanbook.com/

9. MeToandecKne YKa3aHHSA VIS 00yUAIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Bujg pador MeToaunuecKue peKoOMeHIamun

JIEKLINH Heo6xonumbIM TpeOOBaHMEM [Isi OCBOSHUS JUCIMIUIMHBI SIBJISIETCS MTOCEIEHUH JIEKIINH.

B Xoze NeKIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHMe yyeOHoro Marepuasna. ObpamiaTh BHUMaHHE Ha
Kareropu, GbOpMyJIMPOBKH. B cilydae BOSHUKHOBEHHS BOIIPOCOB 00paIaThes 3a KOHCYIbTAIMAME K
TIpenojaBaTemo. B xone n3yvyeHnst ANCHUIUIMHB MaJIO OTPaHMYMBATHCS JIEKIUSMY, PEKOMEHIYETCsl H3YIUTh
OCHOBHYIO JINTEPATYPY, O3HAKOMHTBCS C AOTIOTHUTEILHON JINTEPATyPOH.

npakTudeckue | [1aBHOe Ha3HaUeHHe MPaKTHYECKUX 3aHATHH - 6oJiee TecHOe OOIeHre MpernoaaBaTess co CTYACHTAMH Ha TeMBI

3aHATHS onpeenEHHble peroaaBaTeneM 3apaHee. [1pu moAroToBke TpedyeTcsi MONBITAThCS BHIIOJIHUTD BCE AOMAIIHHE
3a/IaHUS U MONBITAThCs HanOosiee Y6TKO c(hOpMYJIMPOBATh HETIOHATHBIE U ITPOOJIEMHBIE STAIlbl BO3HUKILNE [TPH
sToM. HemocpeacTBeHHO Ha 3aHATUM HYKHO 0OCYIUTh BO3HUKIINE BOIIPOCH C TIPETNOAaBaTeIeM.

CaMOCTOA- Tlocne Ka)K}IOfI JICKIIUU CTYACHTY CJIEAYET BHUMATECJIILHO IPOYUTATh U pa306paTL KoHcIeKT. IToHATh Bce
TEJIbHaA pa60Ta MATEMAaTU4YCCKUE BBIKJIAJKHU U JICKAIIME B UX OCHOBEC (1)I/I3I/I‘I€CKI/IC MOJIOKCHUA U JOITYIIEHWA; BOCIPOU3BECTU BCE
BBIKJIAIKHU CAMOCTOATEIIBHO, HE I'IAJA B KOHCIICKT. BrimonanTth nim A0eJIaTh BBIKJIAJKHU, KOTOPbIEC JIEKTOP
npeanucal caejatb CaMOCTOATEIbHO (GCJ'II/I TAKOBBIC I/IMCIOTCH).
Ecmm JICKTOP Mpearnucal pa306paTL YaCTb MaTepurajia Ooiee l'[O,E[pO6HO CaMOCTOATEJIbHO 1TO JOCTYITHBIM
MNMUCbMCEHHbIM WUJIN 3JIEKTPOHHBIM UCTOYHUKAM, TO H€O6XOHI/IMO CBOCBPEMCEHHO 9TO CACJIATb. HpI/I BO3HMKHOBCHHUH
KaKHX-T100 prﬂHOCTeﬁ C IOHMMAHWUEM MaTepUuajia pCKOMEHAYCTCA NONPOCUTH NMMOMOIIN Yy CBOUX
OJHOI'PYHNITHUKOB UJIK COKYPCHUKOB. Taxxe MOXHO 06paTI/ITI)CH 3a IOMOIIBIO K JICKTOPY.
CaMocTosTelIbHOe HU3y4YCHHUEC YaCTU MaTepuja. Ecmu yacts y‘I€6HOI‘O MaTepuala OTBEJCHA Ha CaMOCTOATEIIbLHOE
HU3y4eHue, To HCO6XO,HI/IMO MNPUCTYIIUTb K 9TOMY HE3AMCAJIMTECIIbHO MOCJIC YKAa3aHUA IIPEroaaBaTejid 1 OCBOUTH
MaTtepua B OTBEJCHHbIC UM CPOKHU. MaTepI/IEU'I CJIEAYCT U3YUUTD 11O JOCTYITHBIM MMCbMEHHBIM U JICKTPOHHLIM
HUCTOYHUKAM, O KOTOPbIX COO6HII/IT npenoaaBarelib.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH V KakJI0ro CTy/IeHTa Ha pyKax JOJUKEH OBITh MOJIHBIA CITCOK BOITPOCOB JUISt 9K3aMeHa. MIX MOXHO TIIATEIBHO
U3Y4YHTh U Pa30MTh Ha HECKOJILKO TPYIII [0 YPOBHIO Balmx 3HaHui. HE0OX0AMMO MMETh KOHCIIEKTHI BCEX JIEKIIHI
U MPAaKTHYECKUX 3aHATHI. Ha 5K3amMeHe OyayT Mpe/yIoKeHbl 3aJa4M aHAJIOTHYHbIe pa30UpaeMbIM Ha
MPAKTHUYECKUX 3AHATHSIX.

He crout uzberatsb MocCemEeHNA KOHCYJIbTallUX - Ha HEW MOXXHO YTOYHUTD Yy IpenogaBaTeiisd BCE, YTO OCTAaJIOCh
HCIIOHATHBIM.

10. TlepeyeHp nH(OPMAMOHHBIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiECca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABJICH B
[punoxennu 3 k pabovelt mporpaMme TUCIUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 6a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nmponecca 1no AMCuuIuinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cirenymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIB U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOeblo (CTOJIbI
U CTYJIbSI).

KommnbloTep 1 puHTEp U1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHSL.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yYalonUXcsi HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHbIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUEC€ KOHTCHTA, KOTOpLIfI MOJKHO IPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/Ip0BaHI/IH TEKCTa U 1/1306pa>1<eHI/1ﬁ 6e3 NOTEPH KaYeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [J1s1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSMH CIyXa MOJTydald MH(OOPMALMIO BU3YaIbHO, C HAPYLLIEHUIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEJICTB, 06eCHe‘II/IBaIOIJII/IX BO3MOXHOCTb OCBOCHHA HABBIKOB 1 yMeHHfI, Q)OpMpreMI)IX
,HI/ICHPIHJ'[PIHOfI, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHBIX J'Ia60paT0pI/If/’1 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIMH AJIs Tepeaun MHGOPMALMHY, OPraHu3aLy Pa3InyHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTesieM, B TOM YHcile BeEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU ] BUPTYAJIHBIX JIEKLIUI C BO3MOKHOCTBIO B3aMMOEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBeJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMHU 1 3aIlUTHI BHITOJTHEHHBIX PaOOT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLK KOJUIEKTUBHOMN paboThI;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[LHLIX TEXHOJIOTHI U1 OpraHu3altun (pOpM TEKYHIETro U NpOMEKYTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHHUE TIPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIUIOM WM JIMLIOM C OTpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm pome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEbHOCTH X CAAYM:

- IIPOJIOJKUTENIPHOCTH C/IAYH 3a4ETa WM 9K3aMeHa, [TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- TIPOJIOJKUTEHHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsI 00YYaloIIerocs pH 3alyTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

SAEKTPOHHBH
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[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1u1aHOM 110 Harpasienuio 12.03.04
"BruotexHUYeCKre CUCTEMBI U TEXHOJIOTUH'" U MPO(IITI0 OAr0TOBKY "MeauuuHckas Tomorpadus: (pu3ndecKue NPUHIUITE U
nipudopocTpoeHue”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.10 Mamemamuxa

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUU

HpO(l)I/IJ'[b MOATrOTOBKU:_MenuimHckast TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. ®uxrenronsiy, [. M. OcHOBH MaTemMaTHdecKoro aHamm3a. Yacts 1 : yueOuuk st By3oB / I'. M. ®uxrenroneil. - 16-e u3n.,
crep. - Cankt-IletepOypr : Jlanb, 2024. - 448 c. - ISBN 978-5-507-47695-4. - Tekcr : anekrpoHHsIi // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/405284 (nata o6pamenus: 13.08.2025). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. ®uxtenrounsil, I'. M. OcHOBB MaTeMaTHUYeCKOro aHamm3a. YacTts 2 : yuyeOHuK it By30B / I'. M. ®uxrteHrons. - 15-¢ uzn.,
crep. - Cankr-Iletepbypr : Jlans, 2024. - 464 c. - ISBN 978-5-507-50322-3. - Tekcr : neKTpoHHbIH // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/417914 (nata o6pamenus: 13.08.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. ®uxrenrounsl, I'. M. Kypc nuddepennmansaoro u unrerpaabHoro ucuucienus B 3-x 1r. Tom 3 / T'. M. ®uxreHrosL. -
14-e m3n., crep. - CankTt-IlerepOypr : Jlanb, 2023. - 656 c. - ISBN 978-5-507-47239-0. - Tekcr : anekTponHbli // Jlans :
3/1eKTpOHHO-OnbmoTeynas cucrtema. - URL: https://e.Janbook.com/book/351872 (nata obpamenus: 13.08.2025). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTeNIeH.

JonoaHuTEILHAS IUTEpATypa:

1. Pomenko, O. E. Matemarnueckuii ananus : yuebHoe nocooue / O. E. Pomenko. - HoBocu6upck : Uzn-so HI'TY, 2020. - 163
c. - ISBN 978-5-7782-4195-4. - Tekcr : anexktpoHHsIi. - URL: https://znanium.com/catalog/product/1869465 (nata oOparieHus:
13.08.2025). - Pexum goctyna: 1o NOJIHCKe.

2. XKykoga, I'. C. MaTemMaTh4yeCcKUi aHAJIM3 B MPUMEPaX U 3a1adax : yuyeOHoe mocodwue : B 2 yactsx. Yacts 2 / I'. C. XKykosa, M.
@. Pymaiino. - Mocksa : UTH®PA-M, 2022. - 544 c. - (Beiciiee oOpa3oBanue: Bakanaspuar). - DOI 10.12737/1072162. - ISBN
978-5-16-015965-2. - Tekcr : anekTponHsiit. - URL: https://znanium.com/catalog/product/1864099 (nata oOparieHust:
13.08.2025). - Pexum noctyna: o nojfucke.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.10 Mamemamuxa

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noaroroBku:_12.03.04 - buoTexHUYECKUE CUCTEMBI U TEXHOJIOTUI

HpO(l)I/IJ'[b MOATOTOBKU:_MenuimHckas TOMOFQanI/Iﬂi q)I/I?)I/I‘{CCKI/Ie MPUHIMIIBL KU HQI/I6OQOCTQOCHHC

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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