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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 AUCIUTUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (pomeHT) Myxapismor P.K. (Kadeapa Teopun OTHOCUTEILHOCTH U
rpasutaimu, Otaenenue ¢pusnkn), 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:

IIyTH MOXCKa I/lH(l)OpMaLII/II/l U1 UCTTOJIB30BAHU A MOJTYYEHHBIX TEOPETUYECKUX 31-1a1—1m71;

OCHOBBI ITOUCKA, KPUTUIECKOI'O aHAJIN3a U CUHTE3a I/IH(l)OpMaHI/II/I, CHUCTEMHOI'O IoAXoAa AJis PECIICHWA MOCTAB-JICHHbIX 3a4a4;

THUIIBI aHAJIU3a 3aJiay, BbIACIIAA UX 0a30BLIE COCTaBJIAIOIINE U ITpeJIaraTb BO3MOXKHBIE BaApUAaHThI PEHICHUS MOCTaBJIEHHOM
3a/Ja4yy, OLICHUBas €€ JOCTOMHCTBA U HEJOCTATKU,

OCHOBHBIE TIOHSTHUST M METO/Ibl MATEMATHUYECKOTO aHAN3a, AU (PepeHIaIbHOE U NHTErpabHOE UCUNCIICHHE;
BEKTOPHBIN aHAJIU3 U JIEMEHTHI TEOPUH TIOJIS;

1 depeHanbHble ypaBHEHNS U ypaBHEHUST MaTeMaTHUeCKOH (PU3UKH;

(byHKLIMM KOMIUIEKCHOTO IEPEMEHHOT0;

TEOPHIO BEPOSITHOCTEH ¥ MATEMATUYECKYIO CTATUCTUKY, MCKPETHYIO MaTeMAaTHKY.

HoykeH ymeTb:

pelaTth JMHEHbIE CUCTEMbl YPaBHEHHM, BHIYVCIATh PAa3JIMYHbIC TUTIBI TPOU3BEICHUN BEKTOPOB, IIPUBOAUTH K
KaHOHUYECKOMY BUJIy YPaBHEHUS KPUBBIX BTOPOTO MOPSJIKA TUIOCKOCTH, PEIIaTh 3aa4l, OTHOCSIIUECS K TEOPUU MPSIMBIX
JINHUM U TUNIOCKOCTEWN;

BLI6I/IpaTb 1 IPUMEHSATH METOABI PEIIEHUA 3aJa4, BBIYUCIIEHUA U OLICHKHN PE3YJIbTATOB MOAEITMPOBAHMSA;

NPUMEHATH U AHAJIM3UPOBATb OCHOBLI ITOMCKA, KPUTUYECKOT'O aHa/IM3a U CUHTE3a I/IHq)OpMaLII/II/I, CUCTEMHOI'O Ioaxona aJis
PpeIIEHNA MMOCTABJICHHBIX 3a1a4;

WCIIOJIb30BaTh 3HAHNE TEOPETUIECKMX OCHOB MAaTEMAaTHUECKOTO aHAJIN3a MPY aHAJIN3€ Pa3INYHbIX (DYHKLIMIH, HCTIONb30BATh
TEOpeTUYECKHe MOHATHS M MPAKTUIECKHE METO/IBI MaTEMAaTHYECKOT0 aHam3a 1 Jug pepeHINaTbHbIX YpaBHEHHH 1Tpr
PpelIeHNnH 33124, BOSHUKAIOLINX B Pa3JIMYHBIX (DU3MUECKUX KYypCax.

I[OJ'DKCH BJIagCTh:

HaBBIKAMU IMIOCTAHOBKHU 3a/1a4 B MaTeMaTUYECKON (bOpMC, METOJAMMU aHAJIM3a IMOCTAHOBKH, TUIIOBbIMHY MATEMATHYCCKUMHA
MaKeTaMH IMPpOrpamMm;

CIOCOOHOCTHIO HaXOOUTb U KPUTUYECKH aHAJTM3UPOBATh I/IHq)OpMaI_[I/IIO, HCO6X0)II/IMle U1 peIIeHn A MOCTaBJIEHHOM 3aga4u;

HaBbIKaMH IPIMEHEHNsI OCHOBHBIMH TOHSTHSMU TEOPHH (DYHKLIMI OZHON M MHOTUX TTEPEMEHHBIX, METOJAMH
I depeHIMpoBaHIs ¥ MHTETpUpOBaHus (PYHKLIMA, METOgaMu peleHns AudpepeHInaabHbIX ypaBHEHNH, TpUeMaMu
paboTHI C pAAaMU U MHTETpajlaMy OT (DYHKLIMHA MHOTHX ITepPEeMEeHHBIX.

2. MecTo nucuumjauHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuumimHa (MoayJb) BKJioueHa B paszaen "b1.0.10 ducuummunsl (Moaysu)" OCHOBHOM MpodhecCHOHATbHON
ob6pasoBaresbHON nporpammsl 12.03.04 "BrotexHnyeckue cucteMsl U TexHosioruu (MeauiHcKas Tomorpadust: pusmyeckue
TIPUHLIMITBL ¥ IPUOOPOCTpOEHHe)" 1 OTHOCHUTCS K 00s13aTenbHoi yacti OITOIT BO.

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

SAEKTPOHHBH
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3. O0peM aUCHUNINHLI (MOIYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHEeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awImuxcs ¢ npemnogasareiemM (0 BHAaAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

O01mas TpyJOeMKOCTb AUCHUILUIMHBL cocTaBsieT 19 3auetHbix(bie) eauHui(bl) Ha 684 yaca(oB).

KonraktHast pabota - 343 yaca(oB), B ToM uucJie Jiekimu - 102 yaca(oB), mpakTuueckue 3ausaTus - 238 vaca(oB), 1abOpaTOpHbIe
padors! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHON padoTHI - 3 "aca(oB).

CamocrostenbHas padota - 260 yaca(oB).

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

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

4. Conep:xaHue QUCHHUILIAHBI (MOdYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaeMHY€CKHX YaCOB ¥ BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PAa6oThl 0 JUCHUILINHE (MOIYJIIO)

Bujabl 1 yacbl KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazpennl qucuuniaHb / Ce- lexuun, lexnun(lIpaxTu-[[Ipaktu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThl,| B 3. pa-
Bcero | cpopme | Bcero | cpopme | Oora
L. Tewma 1. BeezieHue B BBICIIYIO MATEMATHKY. 1 2 0 2 0 0 0 6
7 Tema 2. Teopus uHelHbIX cucTeM. BekTopHas 1 3 0 8 0 0 0 10
anreopa.
3. |Tema 3. [Ipemen mocIeAOBATEIBHOCTH. 1 4 0 2 0 0 0 10
4. Tema 4. Ilpenen ¢pynkuuu. HenpepslBHOCTh 1 6 0 4 0 0 0 14
yHKIMU.
Tema 5. TuddepeHimanbHoe NCUUCIeHre
5. |dyHKIMHT OJHON TEPEMEHHOM. 1 9 0 14 0 0 0 20
Tema 6. IHTerpanbHoe ucuuciienie (byHKIUHN
6. |omHOI MepeMeHHO! (HeomnpeieIeHHble UHTerpabl). [ 1 4 0 16 0 0 0 20
7 Tema 7. AHamMTHYECKast TEOMETPUSI Ha TUIOCKOCTH 1 6 0 8 0 0 0 20
1 B IPOCTPAHCTBE.
Tema 8. HTerpanbHoe ucuuciieHie (byHKIUH
8. |omHOM epeMeHHOH (OonpeieIeHHbIE UHTETPAJTBI). 2 7 0 24 0 0 0 14
Tema 9. TucpdepenianbHoe NcuncaeHne
9. |pyHKLMM MHOTUX NIEPEMEHHBIX. 2 9 0 24 0 0 0 14
10. Tema 10. YncnoBble ¥ (PyHKIIMOHATIBHBI PSIbL. 2 9 0 2 0 0 0 14
Psans1 @ypoe
11.|Tema 11. JIuneiinas anre6pa 2 9 0 22 0 0 0 20
12. Tema 12. KpaTHble, KpMBOJIMHEWHbIE U 3 10 0 32 0 0 0 18
MIOBEPXHOCTHbIE MHTETPAJIBI.
13.[Tema 13. Teopus nosns. 3 4 0 10 0 0 0 24
14. Tema 14. JudpdepeHunaibapie ypaBHEHUS. 3 10 0 30 0 0 0 28
1. Tema 15. T(zoplzm (pyHK1IMIT KOMIUIEKCHOI 3 10 0 20 0 0 0 8
repeMeHHOMN
l1Toro 102 0 238 0 0 0 260
4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. BBejeHHe B BBICIIYI0O MATEMaTHKY.
DAEKTPOHHBH
Crpanuua 4 u3 12. (B0 YHP[ B EPCHTET
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DJIeMEeHThl TeOpUH MHOKECTB. OCHOBHBIE IOHATHS U 3aKOHBI JIOTHKHU. KBaHTOPHI U MX CBOMCTBA. DIeMEHTapHbIe ONepaluy Haj
MHoxkecTBaMu. [IponsBeneHre MHO)eCTB. MHOXecTBa HaTypaJIbHBIX, PAlIMOHAIBHBIX, BEIIECTBEHHBIX U KOMIUIEKCHBIX YMCEl.
dynkims, wim otodpaxenue. Mnbekws, clopbekims 1 ouekimst. O6parHoe oToOpaxkeHue. Kommnosunys otoopakeHui.
OTHoleHue nopsAaka. YopsI0ueHHOe U BIIOJHE YIOPAI0YeHHOe MHOXeCTBO. MaxopaHnTta. MakcumyM. TouHas BepxHss
rpanb. OrpannyeHHOe MHOXecTBO. MOHOTOHHBIE (DyHKIIMK. Bo3pacratonye u yosiBatomme (pyHKIUH.

Tema 2. Teopus JuHedHBbIX cucTeM. BekTopHast anareopa.

Yucnopoe nojie. CucTeMbl JIMHEWHBIX YPAaBHEHUII U OCHOBHBIE OIPE/Ie/IEHNsI: MaTpHLIA U PacCIIMpeHHas MaTpULa,
COBMECTHOCTb, ONPeIeJIeHHOCTb, SKBUBAJIEHTHOCTh. MeTof ["aycca peleHus JIMHENHHOH cucteMsl. [TepecTaHOoBKM n-ro
nopsaka. OnpenenuTesb n-ro Mopsijika U ero CBoMCTBa. Ajnredpandeckoe JoroaHeHre. MuHops! k-ro nopsiika. Panr Marpurpl.
SemeHTapHble peodpazoBaHusl. JIHelHbIe (BEKTOpHBIE) MpocTpaHCcTBa. JIMHEHAs 3aBUCHMOCTD U HE3a-BUCUMOCTb CUCTEMBI
BeKTOpoB. PazmepHocTts 1 6asuc. Teopema o 6a3ucHom muHope. Teopema Kponekepa - Kanen. Penent petenus
MPOU3BOJIbHOU cucteMbl. HopmanbHasi hyHIaMeHTalbHasl CUCTeMa pellieH!i OTHOPOJHOM JIMHEMHOU cucteMbl. MHOXKECTBO
pelieHnil HeOAHOPOAHOW TMHEWHON CUCTEMBI.

I'eomerpuueckuii BekTop. JIMHEIHOE POCTPAHCTBO T€OMETPUYECKUX BEKTOPOB. OpPTOHOPMHUPOBAHHbINA BEKTOPHBII Oa3uc.
Addunnbiii 6a3uc eBkmaosa npocrpancrsa E3. lekapros 6asuc B E3. CkansipHoe pon3Be/ieHne BEKTOPOB, €ro CBOKCTBA,
BBIUKMCJIEHHE B OPTOHOPMUPOBAaHHOM 0asKice, MEXaHMYEeCKUi CMBICI. BeKTOpHOe Npon3BeieHne BEKTOPOB, €0 CBOWCTBA,
BBIUKCJIEHHE B OPTO-HOPMHUPOBAHHOM 0a3uce, MeXaHn4eckui cmbicii. CMelaHHOe POU3Be/IeHne BEKTOPOB, €ro CBOKCTBA,
BBIUMCIIEHHE B OPTOHOPMHUPOBAHHOM 0a3uce, TeOMETpUYECKUii cMbICI. [IBoliHOe BekTopHOe npousBeieHue. ToxaectBo Skodu.

Tema 3. IlpeeJ nocie 0BaTeJbHOCTH.

YucioBsle N0CIIEA0BATEIbHOCTH.

Cxozsimecs MoceI0BaTeIbHOCTH.

Beckoneuno massle (60JIblIMEe) MOCTIEI0BATEILHOCTH.

OCHOBHBIE TeOpEMBI O Ipeieliax MocneJoBaTeIbHoCTel. Yncio e.
MOHOTOHHBIE [IOCJIEA0BATEIBHOCTH.

IMoanocnenoBaTeIbHOCTH.

[penebHBIE TOUKY MOC/IEI0BATEILHOCTH.

Kpurepuit Komm.

Tema 4. Illpenea ¢pyuxnuu. HenpepoiBHOCTH (pyHKITHM.

ITonsitne pynkuuu. Ilonsarue npenensHoro 3nayenust pyHkimu. [lonsarue HenpepeiBHOCTH hyHKIMU. Kinaccudpukanus
6ecKoHeYHO-MaJIbIX (byHKIMIA. HerpepbIBHOCTD 35ieMeHTapHbIX (PyHKIMH. 3amMeuartenbHble npenessl. Kinaccndpukanums Touexk
paspeiBa. [loHATHE paBHOMEPHOU HENIPephIBHOCTH (PYyHKIMIA. BepxHsasa u HukHAA rpaHu pyHKIUHU. OCHOBHBIE TEOPEMBI O
HETIPepHIBHBIX (DYHKIMAX HA CETMEHTE.

Tema 5. IndpepennmanpHoe ncunciaenne (hyHKIUH OTHON IIepeMeHHOM.
HuddepennmansHoe ncuncaenne GyHKINI OJHON MepeMEHHOM.
Houstre pynkunn, mudpepenupyemoii B touke. duddepentman ¢pyHKIMHT, ero reoMerpudeckuii cMuici. Obmee

MIpe/ICTaBJIeHne 0 MeTofax JinHeapuszanmu. [IponsBoaHas GyHKIMK, ee CMBICT B Pa3IMYHbIX 3aaadax. [IpaBuiia HaxoxJeHUs
npousBoHOM U auddepennmana. IIponsBoaHast cloKHOM U 00paTHOU (pyHKLMIA. MHBapraHTHOCTH (hopMbl auddepeHnmana.
HuddepennmpoBanre (pyHKIINHA, 3aJaHHBIX TapaMeTpudecku. Touku skcTpemyMa pyHKImH. Teopema Pepma. Teopemsr Pous,
Jlarpamxa, Komm, nx npumenenue. [1pasmio Jlonurans. [IponsBonHsie u qudppepeHImaibl BEICIHX MopsakoB. Popmyna
Teitnopa ¢ ocrarounbM WwieHoM B popme [Tearo u B popme Jlarpamxka. PaznoxkeHne OCHOBHBIX IeMEHTapHBIX (PYHKIHIA MO
opmyne Teiinopa. [Tpumenenue opmyssl Tetinopa st TpUOIMKEHHBIX BBIYUCICHUI. Y CIOBUSI MOHOTOHHOCTH (DYHKIIHH.
DkcrpeMyM (pyHKIMH, HeoOXoauMoe ycioBre. [Joctatounble ycaoBus. OThICKaHHE HAUOOJIBIIETO ¥ HAMMEHbILEro 3HaYeHUI
(pysxmun, muddepenimpyemoit Ha oTpeske. MccienoBanue BRIMYKIOCTH (PyHKIMHA. Todku neperrda. ACUMITOTH (DyHKIIMI.
Oo01mas cxema uccieoBanus (PyHKIIMH U OCTPOeHUs ee rpaduka. Bektop-pyHKIMsI ckansipHoro aprymenta. [loHstue
KpUBOH, rnajakas kpusasi. KacarenpbHas k kpuBoit. Kprusnsna kpusoid. Pagmyc kpuBu3asL. [ 1aBHast HopMaib. BuHOpMas.
Kpyuenue kpuBoii.

Tema 6. UnTerpansHoe ncuncjeHne (PyHKIMH O/THOI epeMeHHOoi1 (HeonpeeeHHbIe HHTErPaJjbl).

Heompenenennsiii uHTerpan. OCHOBHBIE METOIb M (POPMYJIbI HHTETPUPOBAHUS. AJredpa MHOrOWIeHOB. Pasnoxenus
palMoHaTBbHON ApoOH Ha rpocTeiiiie. VIHTerpupoBaHue palloHaIbHBIX Jpoeil. VIHTerprupoBaHiue HEeKOTOPbIX
vppanuoHansHocTel. MHTerprpoBanue muddepenimansaoro 6uaoma. MHTerpupoBanre HEKOTOPHIX TPUTOHOMETPHUYECKHAX U
TUnepOOINYECKUX BBIPaKESHHU.

Tema 7. AHaJIMTHYECKAsI T€OMETPHS HA IUVIOCKOCTH U B IPOCTPAHCTBE.

Crpanyua 5 u3 12.
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[pocreiimve 3a1a4n aHATTUTHYECKON T€OMETPUU: PACCTOSTHHE MEXTY IByMsI TOUYKaMH, TUIOIIA/b TPEYTOJbHUKA U 00beM
TeTpadpa. SIBHOE, HesIBHOE U TapaMeTpUIecKoe YpaBHEHHsI JIMHUW Ha TUIOCKOCTU. Pa3indHble BUIBI PSMON Ha TUIOCKOCTH.
AJre6pandeckie KpuBble n-ro nopsijaka. [IpeodpazoBanue AeKapTOBOM CUCTEMBI KOOPIUHAT Ha IIockocTh. Kitaccudumkarust
KPUBBIX 2-T0 TIopsiika. Popma 1 CBOMCTBAa HEBBHIPOXKICHHBIX KPUBBIX 2-TO MOPsAKA (JUTUIIC, THIepOO0IIa, mapadosia): BepIIuHb,
(boKyCHI, IKCIIEHTPUCHTET, TUPEKTPUCHI, ACUMIITOTHL. Y pABHEHUSI SJUIUTICA, THITEPOOJIBI, TAPa0OJIbl B MOJIIPON CUCTEME
koopauHat. KpuBble 2-ro nmopsijaka Kak KOHUYECKUe ceueHus. SIBHOe, HesIBHOE M ITapaMeTpUIecKoe YpaBHEHHE IIOBEPXHOCTEH B
npoctpanctBe. LmmmHnpudeckas u cpeprdeckast CMCTeMbl KOOPIUHAT. Pa3yinuHble BBl YpaBHEHUS TUNIOCKOCTH B
MIPOCTPAHCTBE: C HOPMAJIbHBIM BEKTOPOM, 0011iee, B OTpe3Kax, HOpMUpoBaHHOe. OTKJIOHEHHE TOUKH OT IJIOCKOCTH. 3ajaHre
JIMHUY B TIPOCTPAHCTBE: TApaMeTPUIecKoe, Kak IepeceveHre JIByX MOBepXHOCTel. Pa3iuHbie BU/IBI IPSIMON B MTPOCTPAHCTRE.
TunuyHble 321291 HA MPSMYIO U IDIOCKOCTh: PACCTOSIHUE OT TOUKH JIO TIPSIMOM, HAXOKIEHHE TOYeK CUMMETPUIHBIX
OTHOCHTEJILHO IIOCKOCTH WJTH MPAMOH U T. J1. [Ipeodpa3oBaHue IeKapTOBOM CHCTEMBI KOOPJMHAT B IIPOCTPAHCTBE. Y TJIbI
Siinepa. [ToBepxHocTu 2-ro nopsiaka B E3 (ypaBHEeHUe U PUCYHOK).

Tema 8. UnTerpajbHoe ncuucjaeHue (yHKINA OJHOI MepeMeHHO! (onpe/iejieHHbIe HHTerpajbl).

Ionsarue onpenenenHoro unrerpaaa. Cymmel JapOy u ux cBoiicta. CylecTBOBaHUE ONPEASJIEHHOIO UHTerpala s
HEMPEPBIBHBIX U KyCOUHO-HENPephIBHBIX (pyHKLMI. CBOWCTBA olpeaeseHHoro nurerpaia. OneHky HHTerpanoB. PopMyIisl
cpentero 3HaueHus1. CBs3b ¢ HeolnpeaeaeHHbIM uHTerpaiom. Popmyia Helotona-Jlerionnna. I'eomerprueckue u pusndeckue
nipuiioxeHus. [1pubmkeHHOe BEIYUCICHUE M OLIEHKA ITOIPELTHOCTEH.

Tema 9. Incppepennuansuoe ncunciaenne yHKIMA MHOTHX NepeMeHHbIX.
HuddepenimansHoe ucuucicHue (GyHKINA MHOTUX MIePEMEHHBIX.

EBKJINIOBO POCTPAHCTBO N-M3MepeHUH. MHOKeCTBa B N-MEPHOM NPOCTPAHCTBE: OTKPBITHIE, 3AMKHYThIE, OT pAHUYCHHBIE.
KomnakTHOCT. PYHKIIMM MHOTUX NlepeMeHHBIX. [Ipesesn u HerpepbBHOCTD (hyHKLMK. PYHKINK, HENpepbIBHBIE HA KOMITAKTaX.
ITpomexyTouHble 3HAYCHHUS HEMTPEPBIBHBIX (DYHKLMIA Ha JTMHEHHO CBSA3HBIX MHOKeCTBaxX. YacTHele ipon3BoaHbIe. [ToHBbIi

g depeHman, ero cBsi3b ¢ YaCTHBIMU NPOM3BOJHBIMU. IHBapuaHTHOCTB (hopMbl IoJHOTO Auddepennmrana. KacarenpHas
TUIOCKOCTB K MOBEPXHOCTH. [ eoMeTpHyecKuii CMBICT ToJHOTO Auddepenumana. [IponsBogHas no HampaeiaeHuo. ['paiueHt.
YacrHble por3BoAHbIe U JuddepeHtmasl Boicimx nopsaakos. Popmyna Teiiopa. OTodpakeHrss MHOTOMEPHbIX
npoctpancTB. HenpepeiBHble 1 g depeHumpyemMsie 0ToOpaxeHus. PYHKIMOHATIBHBIE ONPEIEIUTEeNH. Y CIIOBUE
HEe3aBUCUMOCTHU cucTteMbl (pyHKImiA. Hesteable (pyHKIn. Teopemsr cymectBoBanus. [uddepeHnrpoBanre HessBHBIX (DyHKIIUI.
Teopema 06 0OpaTHOM OTOOpakeHUH. DKCTPeMyMBI (DYHKIMI MHOTHX NepeMeHHbIX. HeoOxoaumoe ycoBre sKCTpeMyMa.
Jlocrato4Hoe ycIoBUe IKCTpeMyMa. Y CIOBHBIH 3KcTpeMyM. MeTton MHokuTenen Jlarpanxa.

Tema 10. UncaoBbie u (hyHKIHOHAJBbHBI PAAbL Pagbl ®ypbe
YucioBble U (hyHKITMOHATIBHBI PSIIIBL.

Yucnossie psiapl. CXoauMocTs U cyMMa psina. Heo6xomumoe ycioBre cxoqumocTd. [eicTBus ¢ psaamu. Pspl ¢
HEOTPULIATENILHBIMU WieHaMu. [Ipu3Haky cXoguMOCTH. 3HAKONEPEMEHHBIE PAMBL, PAAbl C KOMIUIEKCHBIMU YWIEHAMU.
AocomoTHas 1 ycinoBHas cxogumocTu. [IpusHak JleitOnua. CBOWCTBa aOCOMIOTHO CXOASIIUXCS PAoB. OyHKIMOHATbHBIE
psanpl. O6actb cxogumocTu. PaBHoMepHast cxomumoctb. [Ipusnak Beriepirpacca. CBOHCTBa pABHOMEPHO CXOASIINXCS PSIOB:
nowreHHOe audpepeHmpoBanne u uHTerpupoBanne. CreneHusle psaasl. Teopema Abens. Kpyr cxomumoctu. Psimsr Teitnopa u
MaxkuiopeHna. Pasnoxenune pyHkumii B creneHssie psiasl. [Ipuioxenne psios.

Paznoxenune ¢pyHkimit B TpuroHomerprdeckuil psan @ypoe. Psag @ypbe 10 OpTOroHaIbHOM cUCTEMe 9JIEMEHTOB €BKJIMAOBA
nipoctpancTBa. HepaBenctBo beccens. [TomHble 11 3aMKHYThIe cucTeMbl. [10JHOTa ¥ 3aMKHYTOCTbh TPUTOHOMETPUIECKOMN
cructeMbl. CXOAMMOCTb 1 pABHOMEPHAs CXOJMMOCTb TPUTOHOMETprYeckoro psga Pypee. BiusiHue rnaakoct hyHKIMK HA
nopsiiok ee koappuuuentoB Pypre. [Mounennoe quddepenuupoanue psga Pypee. KomiiekcHas gpopma psaga Oypee.
[NousTHe 0000MEeHHON (PYHKIIUH.

Tema 11. JIuneiinas anreopa

Teopust TMHENHBIX TPOCTPAHCTB U JIMHEHHBIX OMEPaTOpPOB. AKCHOMBI JIMHEHOTO MPOCTpaHCTBa. JInHeiHas 3aBUCHMOCTD
BeKTOpoB. PasmepHocTh 1 6asuc. JInHeiHble MOANPOCTpaHCTBA U JIMHelHbIe 00010uky. [lepeceyenne noampoctpancts. Cymma
¥ IpsiMasi CyMMa MoanpocTtpancTs. Teopema o nononHeHuy 6asuca. Teopema 0 pa3MepHOCTH CyMMBI IOQIIPOCTPAHCTB.
Jlunerinbie otroOpaxkenus. MaTpuiia TMHEHHOro oToOpaxeHus. JInHeHHOe MPOCTPAHCTBO JIMHEWHBIX OTOOPa)eHUH (MaTpHIL
mxn). Komnosunus oro6paxkeHuii 1 ymHO)keHre MaTpuil. OOpatHblil onieparop 1 oOpaTHas MaTpuiia. O0mas MaTpuvHas
rpymnmna crerneHy n Haj nojem P. O6pa3 u sapo suHeiHoro oroopaxeHus. CoOOCTBEHHbIE 3HAUSHUS] U COOCTBEHHbIE BEKTOPBI
JuHeiHoro oneparopa. CrekTp onepartopa. TeoepMa 0 CBA3U reOMeTPHUYECKOl 1 allreOpandecKoil KpaTHOCTH COOCTBEHHOTO
3HaueHus. [lepexon kK HOBOMY 0a3uCy ¥ MIHBAPUAHTHI JJMHEIHOTO OnepaTopa.

JluneliHble, OMIMHEIHBIE, KBAJPATUYHbIE.

Jluneiinas popma (koBekTop). ConpsikeHHOE MPOCTPAHCTBO U Kobasuc. [lyanbHblil (B3aMMHBIN) KoOa3uc. bunHeiiHbie
copmbl. Matpuria 6mmmneiiHON popMbl. CUMMeETpHYECKHE 1 KOCOCUMMETpUYecKkre OrHerHble hopmsl. [lepexon kK HOBOMy
6asucy. KBagpatuunsie hopmbl. Teopema Jlarparxka. MHaekce nHepnun Hal oyieM R, Teopema nHeprmu. [1onoxuTensHO
olnpeeieHHble KBagpaTuuHble ¢hopmbl. Kpurepuii CusbeecTpa.

Tema 12. KpaTHble, KpUBOJMHEHHbIE 1 IOBEPXHOCTHbIE HHTETPAJIbI.
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KpatHsle, KpHBONIMHENHbIE U TOBEPXHOCTHBIE MHTETpasibl. [IBOMHON 1 TPOMHOI MHTErpasibl, UX cBOicTBAa. CBeieHNe KpaTHOro
HHTerpaja k nosropHomy. IloHaTue n-kpaTHoro uHTerpajia. 3aMeHa epeMeHHbIX B KpaTHbIX MHTerpanax. [TosspHsie,
LWIMHApPUYECKUe U cpeprudeckue KoopauHaThl. Kpusosnmneiinble nHTerpansl. VIx cBoiicTBa U BeruuciieHue. [ToBepXxHOCTHbIE
uHTerpaisl. MIx cBoiicTBa 1 BbIUMCIeHUE. | eoMeTprueckre 1 MEXaHUYeCKUe TPUIIOKEHHS KPATHBIX, KPUBOJIMHENHBIX U
MOBEPXHOCTHBIX MHTEIPAJIOB.

Tema 13. Teopus moJis.

CkaJIsipHOE ¥ BEKTOpHOE 110J1e. IIMpKyJIsIIHst BEKTOPHOTO MOJIst BAOJIb KpUBOW. PadoTa cuosoro nouist. ITotok mosist yepes
nioBepxHoctb. Popmyita Iaycca-Ocrporpaickoro. JuBepreHuus BEKTOPHOTo 1o, ee ¢husndeckuit cmpica. Popmyina Crokca.
Porop BektopHoro nosst. Onepatop I'amunbrona. [ToTeHnMansHOE MoJie, ero CBOMCTBA. Y CJIOBUE MOTEHIMATBHOCTH.
Haxoxnenue norenimaia. ConeHonpaabHOe HoJe, ero cBokcTBa 1 crpoetue. ITose potopa. BeKTOpHBINA MOTeHIHA.

Tema 14. Muc pepeHnuajbHble ypaBHEHHUSI.
HuddepennmansHble ypaBHeHUs 1-ro nopsaka ¢ OAHONW HEU3BECTHOU (PyHKLIMEN:

dopmynMpoBKa 1 JOKa3aTEIbCTBO TEOPEM CYIECTBOBAHUS 1 €MHCTBEHHOCTH peleHus1. OCHOBHBIE MHTET PUPYyEMbIE THITBI
ypaBHeHUi 1-ro mopsaka. Y paBHeHUs, He pa3pelleHHbIe OTHOCHTENIBHO IIPOM3BOAHOM.

YpaBHEeHUs n-ro NopsIKa:

VpaBHeHuUs], JOITyCKAIOIIME MMOHWKEHUs NOpsiaKa. JInHeiHble ypaBHEeHUs n-ro nopsjaka. Ooiiee peleHue JMHEHHOro
OJJHOPOZIHOTO ypaBHeHHMs1. JIMHeiHbIe HEOJHOPO/IHBIE YpaBHEHNSI N-To nopsiika. Obliee perieHre JMHEHHOT0 HEOAHOPOIHOTO
ypaBHeHus. JINHelHble OHOPOAHBIE YPABHEHUSI C TOCTOSIHHBIMU KO3(D(DUIMEHTaMH U UX pereHue. JInHelHble HeOHOPOIHbIE
YPaBHEHUSI € IIOCTOSTHHBIMU KO3 (pUIIIEHTaM1 M HaXOKIEHHE JaHHOTO PEIeHNsI JUTsSl Pa3IMIHBIX BUIOB CBOOOJHOTO WIEHA.
Merton Bapranyy Ipou3BOJIbHBIX OCTOSIHHBIX.

Cucremsl quddepeHmaibHex ypaBHeHuil: HopmanbHas cuctema. Teopema CymecTBOBaHUSA U €IMHCTBEHHOCTH PEIICHHS.
Cucrembl TMHENHBIX ypaBHeHUH. CHCTeMBI OTHOPOAHBIX YpaBHeHUH. Teopemsl o pemieHn. BpoHckuaH perieHus.
dynnamentanbHas matpuiia. Ooiiee perieHue 1 pelienue 3agaun Ko B MatpuuHoii (popme. CructemMa HEOJHOPOIHbIX
ypaBHeHuii. Ob1iee peliieHre U perieHue 3a1auu Ko B MarpudHou opme. HaxosxieHne uHTerpupyeMbix KOMOMHALWI 17151
CHCTEMBI 1 IIEpBbIE UHTETpaJibl. PerieHne cucteMsl ypaBHEHHUH, 3a/laHHBIX B CHMMETPUYHON hopme. VIHTerpupoBaHue CUCTEMBbI
I depeHIMaNbHBIX YpaBHEHUH yTEM CBEJJeHHS K OJHOMY YpaBHEHHIO 0oJiee BHICOKOTO nopsiika. CUCTEMBbI JIMHEHHBIX
YPaBHEHHH C MOCTOSHHBIMU K03(ppuIMeHTaMu. XapakTepUCTHUECKOe YpaBHEHUE IJIs1 OJHOPOJHOM CHCTEMBI 1
XapakTepuCcTUYecKue umcia. Pemmenne oqHopoaHOI cuctemsl. PerieHne HeogHOpogHOM cucteMsl, MeTos Bapuaiyu
MIPOU3BOJIBHBIX MOCTOSIHHBIX. [ToHATHE 0 KpaeBbx 3agavax. 3agada Ltypma-Jluysuwuis. @ynkuus ['puna. Mertoa nocrpoeHus
(pyaxmu I'puna. Pusnveckas uHTepnpeTanusa pyHkuun ['prHa.

DJIeMEHTHl TEOPHH YCTOMUMBOCTH.

OCHOBHBbIE OIpezieNIeHHs ¥ TIOHATUS TEOPHH YCTOWYMBOCTHU. TpHUBHAIbHOE pEllieHHe U ero yCTOHYMBOCTD 110 JIATyHOBY.
[pocrefiiyie TUIBI TOYEK MOKOS [UIsI OHOPOJHOM CUCTEMBI IBYX YPaBHEHUI C IBYMsI HEM3BECTHBIMU M UX YCTOHUMBOCTb. 00
YICCIIEIOBAaHMM Ha YCTOMYMBOCTB MO MepBOMY Npulmkennio. Meroxn ¢pynkuuu JIsmyHoBa. OcHOBHBIE TeopeMs! JIsAmyHoBa.

ypaBHeHI/IH C YaCTHBIMU MMPOU3BOJHBIMU MIEPBOI'O NMOPAJAKA.

Oofuuiee peiienne U 3aaava Koy [yis1 IMHEHHOTo ypaBHeHusI; oOliee peliieHre u penieHre Kouu s KBasuinHenHoro
YpaBHEHHS.

Tema 15. Teopus pyHKnuil KOMIUIEKCHOT NepeMeHHO

KowmrmuiekcHple uncna u apI/ICbMeTI/ILICCKI/Ie ornepanyu HaJl HUMU. KomriekcHast iocKkocTb. TpI/IFOHOMeTpI/I'-IeCKaH (1)OpMa
KOMIUIEKCHOrO yncia. Bo3seneHnve B LEJIyI0 CTCTICHbD. N3Bnedenue KOpHA 1 - oii crerienu. Bo3seneHue B KOMIUIEKCHYIO CTCIICHb
qucia €. ﬂorapncpM KOMIUJIEKCHOTO unciia. Bo3Benenue B KOMIUIEKCHYIO CTEIIEHb KOMIIJIEKCHOI'O YMCJIa. HpCIlCJ'I
IO0CJIEAOBATEIIBHOCTH. HCO6XO)_II/IMI)IC 1 JOCTATOYHBIC YCJIOBHUA CXOAUMOCTHU MTOCTIEA0BATCIbHOCTU. HeOFpaHI/I‘-IeHHaS{
nocaeaoBaTebHOCTh. [1oTHAs KOMIUIEKCHAs TIOCKOCTh U C(bepa Pumana.

Onpepenenre (PyHKIMN KOMIUIEKCHOTO TiepeMeHHOro. OnHo3HaYHOCTh. OTHOMUCTHOCTD. KprBhie Ha KOMIUIEKCHOH TIOCKOCTH.
OnHOCBSI3HBIE M MHOTOCBSI3HBIE 00JacTy. [Ipenern (pbyHKIMKM KOMITIEKCHOTO NepeMeHHoro. HenpepelBHOCTh (DyHKIIMK
KOMIUIEKCHOTO NiepeMeHHOr0. OCHOBHBIE TEOPEMBI O HETIPEPhIBHBIX B 3aMKHYTOH obnactu pyHKImsX. [IponsBoaHas,
mddepeniman. Ycnosus Komm - Pumana. Ananuriueckast (peryisipHasi) byHKIMsI B TOUKe, B 061actu. CBs3b ¢
rapMOHMYECKUMH (pyHKIMsIMH. ['eoMeTprueckast HHTeprpeTanus pou3BoAHO B Touke. KondopmHoe otobpaxkenue. O6mue
nipuHLmIbL. [[podHo-nmuHelHoe oToOpaxenue. ®@yunkums JKykosckoro. [Tpocreiiime snemeHtapHbie ¢pyHkimu. Odnactu
OIHOJIMCTHOCTH M COOTBETCTBYIOIINE OTOOpaXkeH!sl. BeTBU 1 TOUKM pa3BETBIEHUS /IS pafuKaia, Jorapudma.

Wurerpan u ero cBoiictBa. MHTerpanpHas Teopema Ko 115t 0qHOCBS3HOM 001aCTH M MHOTOCBSI3HOH 00JIACTH.
IepBooOpaszHas. Popmyia Helorona-Jleiionuia. Marterpan tumna Korm. CyiecTBoBaHHE TPOU3BOIHOM JIOOOT0 MOPsAKA TS
aHATMTUYECKOU (PyHKIIMU. PsApl ynuciioBble ¥ (DYHKIIMOHATbHBIE.

Crenennble psgbl. Teopema Abens. Kpyr cxopumoctu. Hynmm ananmiTiyeckoid (byHKLMM U €IMHCTBEHHOCTh OIpeesIeHuUs
aHaMTHIeckor pyHkumu. Psin Jlopana. Pasnoxenue B psg Jlopana B kosblie. M301poBaHHbIe 0COOBIE TOUKH.
Kraccudukanys n3ommpoBaHHbIX 0coObIX ToUeK. Teopus BbraeToB. OCHOBHBIE TeOpeMbl. [IpHokeHus K BBIYUCICHUIO
MHTETPaJIOB.
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5. IlepeyeHb yueOHO-METOAUYECKOr0 0OecneyeHns sl CaMOCTOATeIbLHOI padoThl 00yJyaloIuXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrogTesbHas padoTa 00yYaIOIIMXCs BBITIOIHAESTCS MO 33aHUI0 U IPH METOAUYECKOM PYKOBOJACTBE IperofaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactus. CamocTosTe/bHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYI0 Pa0OTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENBHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTEIIbHBIX TeM (pa3zielioB) JUCHUILIMHBI, TaK U MPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKperlieHNe 3HAHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYILEMY M IPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUILIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIME JIOKYMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsnok opraHU3anmy U OCYIIECTBIEHUs 00Pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepCTBa HAyKH U BhicIero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosiopst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepaspubIil yHUBEpCUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKAESHUS BBICIIETO
npopeccroHanbHOTO 00pazoBanus "Kazanckuii (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETa
Caiit kageapsl TEOPUM OTHOCUTENILHOCTH U IpaBUTALMH - http://toig-kazan.narod.ru/education.htm

Caiit kaenpsl TEOPUA OTHOCUTEIBHOCTH Y TPABUTALINH -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEICTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHasIbl, HAIIPAaBJIEHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHILIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS ¥ OLIEHOYHBIE CPEACTBA MTPOMEKYTOUYHOHN aTTECTAIHH.

B (hoHe OIIEHOYHBIX CPENICTB COAEPKUTCS CIeayoInas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHus 110 UCHUILIMHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHI;

- MeXaHu3M (POPMHUPOBAHMS OIIEHKH 10 JUCHUIUTAHE (MOIYJIO);

- OMHCAHUE MOPsIKA IPUMEHEHUS W TIPOLIEAYPhI OIIEHUBAHUS JIIS KaXKIOTO OLCHOUHOT'O CPEe/ICTRa;
- KpUTepHH OLIEHUBAHUS [JTs1 KaXKJOTO OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OUECHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/Iﬂ, MMPEeAbABIACMBIC K HCﬁCTBHHM o6yqa}0mnxc;{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Ipunoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS JUCIMILINHBI (MO XYJIs)

OcBoeHUe QUCHUIUTAHBI (MOIYJIs1) MPE/ToaraeT n3yueHne OCHOBHOM U JIOMOJTHUTENBHON yueOHO# TuTepaTypsl. JIuteparypa
MOXeT OBbITh JOCTYIHA OOYYAIOIIMMCsI B OTHOM U3 JBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTi0ueHHbIX KDY 1oroBopos ¢
MIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubmmnoreke um. H.U. Jlo6aueBckoro. OOyyalommecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe M0 YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T10J1b30BaHKsI HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3AaHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUN 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KaObWHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [1pn NCTionb30BaHNM TTEYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOH]T
JIOJDKEH OBITh YKOMIUIEKTOBAH MMM M3 pacuera He MeHee 0,5 sx3emruisipa (uis ooydaonmxcs no PI'OC 3++ - He menee 0,25
9K3EMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JONOIHUTENIBHON JTUTEpaTypsl Ha
KaXJ0ro 00y4alomierocsi U3 4nciia Jiull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHUILINHY.

INepeveHb OCHOBHOI M AOTIOIHUTENBHON y4eOHON IUTEpaTyphl, HEOOXOIMMOM U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboueii mporpaMme JUCHMIUIAHBL. OH MOANEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENAMU IEKTPOHHBIX U3aHMI 1 IPY M3MEHEeHNH KOMIUIeKToBaHus (poHnoB Hayunoit 6ubnmorexu KOY.

SAEKTPOHHBH
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8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUOHHOM ceTH ""MIHTepHeT'', HE0OXO0AMMBIX JIIsI
OCBOEHHS TUCIHILINHBI (MOXyJIs)

A. M. Anuukos, P. JI. Bamuymmun, P. A. [JanmeB Beenenre B MaTeMaTHYeCKUi aHAIN3 B BOMPOCAX U 3a7avax -
http://toig-kazan.narod.ru/education/I/Matan.pdf

A. 10. Tanpmiz KpaTtHble, KpUBOJIMHEHBIE U IOBEPXHOCTHBIE MHTErpasisl - http://www ksu.ru/f6/bin_files/krint2010!40.pdf
Bu6mioreka EqWorld MUP MATEMATUYECKUX YPABHEHUM - http://eqworld.ipmnet.ru/indexr.htm

Knuru no Matemarnyeckomy AHanuzy - http://eek.diary.ru/p181572597 .htm

HAYYHAS U YUEGHASA JIMTEPATYPA - http://webmath.exponenta.ru/ax/aj/ta/index.html

P. K. Myxapinsimos, T. H. ITankpatbeBa OObIKHOBeHHbIE quphepeHIaibHble YPABHEHUS IEPBOTO MOPSIIKA -
http://www.ksu.ru/f6/k6/bin_files/diff Imuharl!8.pdf

Caiit kaenpsl TEOpUH OTHOCHTENBLHOCTH U rpaBuTarm KOV - http://toig-kazan.narod.ru/education.htm
Caiit kaeapsl TEOPUM OTHOCUTENIBHOCTH U rpaBuTaiiu KOV - http://old kpfu.ru/f6/k6/index.php

Caiit kadenps! TEOPUM OTHOCHTENIBHOCTH 1 rpaButanuy KOV -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

T. B. Kponoroga, B. I'. [Togonbckuit MHTErpripoBanue (hyHKIMIA OHOTO MEPEMEHHOTrO: puMephl 1 3aaadu. Yacts I -
http://www .ksu.ru/f6/k6/bin_files/integr_m!23.pdf

DeKTpOoHHas1 OMOIMOTEKA MEXaHUKO-MaTeMaTHIeCKOro (hakyibTeTa MOCKOBCKOrO rOCYIapCTBEHHOTO YHUBEPCUTETA -
http://lib.mexmat.ru/allbooks.php

DjekTpoHHass OGuOIMOTEeKa 110 MaTeMaTuke - http://mat.net.ua/mat/index-mat-analiz-tf.htm
ek TpOoHHO-OMOMoTeuHast cuctema - http://www.knigafund.ru/
ek TpoHHO-OMbMoTeuHast cuctema M3narenscrea Jlans - http://e.lanbook.com/

9. MeToanuyecKHe YKa3aHUA A 00YUAIOMMXCSA 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToanuecKkne peKoMeH amun

JIEKLUN Heo6xonumbIM TpeOOBaHMEM JJIsI OCBOSHHUS JUCLUIUIMHBI SIBJISIETCS MOCEIEHNH JIEK M.

B xope IeKIMOHHBIX 3aHATHI BECTU KOHCIIEKTUPOBaHKe yyeOHOro Matepuana. OOpaiarts BHUMaHUE Ha
KaTeropuu, popMyJHpOBKHU. B cilydyae BOZHUKHOBEHHUS BOITPOCOB 00paIlaThCs 32 KOHCYJIbTALUAMU K
IpenojasaTemo. B xoae n3y4eHns AUCHUIUIMHBL MaJIO OTPAHMYMBATHCS JIEKIUSAMY, PEKOMEHIYeTCsl U3YUUTh
OCHOBHYIO JINTEPATyPy, O3HAKOMHTBCS C AOTOJHUTEIBHON JINTEPATYPOH.

IMPaKTUYCCKHUE I'maBHOE Ha3HAUYEHUE MPAaKTUYCCKUX 3aHATHH - 00Jiee TECHOE OGH_IGHI/IC npenogaBatesid o CTyACHTaAaMU Ha TEMbI

3aHATUA OHpeﬂeHéHHLIC npenojaBarejieM 3apaHee. HpI/I IIOATOTOBKE Tpe6yeTc51 TIOIIBITATHECA BBIIIOJIHUTH BCE JOMalIHUE
3alaHrA U MOIBITaTbCA HanOoJjIee YETKO Cq)OpMyJ'[I/IpOBaTL HCTIOHATHBIC 1 HpOGJ’[eMHHC 9Tallbl BOBHUKIIXE ITPU
9TOM. HeHOCpeI{CTBeHHO Ha 3aHATUU HYKHO O6C}7ILI/ITI> BO3HUKIINE BOITPOCHI C IPEIoJaBaTeJIEM.

CaMOCTOSI- INocre kax ol JeKIMU CTYASHTY CefyeT BHUMATeIbHO IPOYUTATh U pa3o0paTh KOHCIEKT. [IoHATh Bce
TeJbHas padoTa | MaTeMaTHYEeCKUe BBIKJIAIKH U JIeXallie B UX OCHOBE (PM3MYECKHUE ITOJIOKEHHUS U IOMyLIeHNs1; BOCIIPOU3BECTH BCE
BBIKJIAIKM CAMOCTOSITENIBHO, HE IJIsi/11 B KOHCIIEKT. BBIMOMHNTD WM IOAENaTh BHIKJIAIKH, KOTOPBIE JIEKTOP
TIpeANucal C/IejlaTh CAMOCTOSITENIBHO (EC/IN TAKOBBIE NMEIOTCS).
Ecm nexTop nmpenmucan pa3zoopath 4acTh MaTepraiia 6ojiee HogpoOHO CaMOCTOSITENBHO 10 AOCTYITHBIM
MIMCbMEHHBIM WJIM JIEKTPOHHBIM UCTOYHUKAM, TO HEOOXOIMMO CBOEBPEMEHHO 3TO czienaTh. [Ipi BOSHUKHOBEHUH
KaKUX-TMOO TPyAHOCTE! ¢ MOHUMaHUEeM MaTepHaia peKOMEH/yeTcs IIOIIPOCUTD MOMOILH Y CBOHMX
OZHOTPYIITHUKOB MJI COKYPCHHUKOB. Tak:ke MOKHO 0OpaTUThCS 3a TIOMOILBIO K JIEKTOPY.
CamocTosTeIbHOe 3ydYeHne YacTi Matepria. Ecim yactb yueOHOro MaTepuasa oTBejeHa Ha CAaMOCTOSITEIbHOE
U3yYeHHe, TO HEOOXOAMMO MPUCTYITUTH K 3TOMY He3aMeUTUTEIIbHO NociIe yKa3aHUs IPEerofaBaTesst 1 OCBOUTh
Martepuai B OTBEAEHHbIE UM CpPOKU. Marteprai cieayeT U3ydnTh 110 OCTYITHBIM MCbMEHHBIM U 3JIEKTPOHHBIM
HCTOYHMKAM, O KOTOPBIX COOOIIHT MPernoaaBaTesb.

9K3aMeH V KakJI0ro CTy/IeHTa Ha PyKax JOJUKEH OBITh MOJIHBIA CITUCOK BOITPOCOB JUTSt 9K3aMeHa. VIX MOXHO TIIATEBHO
U3YYHTh U Pa30MTh Ha HECKOJILKO TPYIII [0 YPOBHIO Balmx 3HaHUA. HE0OX0AMMO MMETh KOHCIIEKTHI BCEX JIEKITHI
U MPAaKTHYECKUX 3aHATHI. Ha 5K3amMeHe OyayT Mpe/yIoKeHbl 3aJa4u aHAJIOTHYHbIEe pa30UpaeMbIM Ha
MPAKTUYECKUX 3aHATHSIX.

He crout uzberatsb MOCEeMEHNA KOHCYJIbTallUX - Ha HEW MOXHO YTOYHUTD y IpenogaBaTeiist BCE, YTO OCTaJIOCh
HCIIOHATHBIM.

Crpannua 9 u3 12.
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.

MynpTUMeaniHas ayAUTOPHSL.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BoCHpHATHE UH(POPMALIUK 00YUAIOLIUMUCS MHBAMIAMH U JIMIAMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 3[J0POBBSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUEC IPOIrPaMMHBIX CPEJICTB, 06CCHC‘II/IBaIOH.[I/IX BO3MOXHOCTb OCBOCHUA HABLIKOB 1 yMeHI/IfI, (l)OpMI/IpyCMI)IX
HHCHHHHHHOﬁ, 3a CUYET AJIbTEPHATUBHbBIX CHOCO6OB, B TOM 4MCJI€ BUPTYAJIbHBIX na60paT0pm7I " CUMYJIAITMOHHBIX TeXHOJIOFHfI;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa60T},1 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/Iﬁ C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM l'IpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKYM 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.
[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBanusMu PI'OC BO u yyeOHbIM 1u1aHOM 110 Harpasienuio 12.03.04

"BruotexHUUYeCcKre CUCTEMBI U TEXHOJIOTMH'" U MPO(IITI0 TOArOTOBKY "MeauuuHckas Tomorpadus: (pu3ndecKue NPUHIMITE 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: 2024

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: 03.10.2024). - 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: 03.10.2024). - 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: 03.10.2024). - Pexum
JOCTYyIa: 1JIsl aBTOPHU3. TTOJIb30BaTeNIeH.

lonoJHATE ILHAS JUTEpPATypa:

1. Pomenko, O. E. Marematnyeckuit aHau3 : yueOHoe nmocobue / O. E. Porenko. - HoBocu6upck : M3a-s0 HI'TY, 2020. - 163
c. - ISBN 978-5-7782-4195-4. - Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/1869465 (gata obpareHus:
03.10.2024). - Pexum noctyna: 1o noanmcke.

2. XKykosa, I'. C. MaTemaTH4ecKuiil aHaIM3 B pHMepax ¥ 3ajadax : yueOHoe nocodwue : B 2 yactsax. Yacts 2 / I'. C. XKykosa, M.
®. Pymaiino. - Mockea : UTHOPA-M, 2022. - 544 c. - (Beicuiee o6pazoBanue: Bakanaepuar). - DOI 10.12737/1072162. - ISBN
978-5-16-015965-2. - Tekcr : anexTponHbiid. - URL: https://znanium.com/catalog/product/1864099 (nata oOpamuieHus:
03.10.2024). - Pexum noctyna: 1o rnoanmcke.

Crpanyna 11 u3 12.
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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 oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

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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