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IIporpamma aucturuiuasl "Maremaruka”; 27.03.05 "MHHoBatuka'.

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
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-1 CriocoOeH aHAIM3UPOBATh 331a4U MPOpECCHOHAIIBHON JIESITEIbHOCTH HA OCHOBE MOJIOKEHHH,

[3aKOHOB 1 METOJOB B obacti MaT€MaTHUKU, ECTECTBEHHBIX U TEXHUYECKUX HAYK

OIIK-2 CriocobeH (hopMyJIpoBaTh 3a1a41 MPOoheCCHOHAIBHON JIESITEbHOCTHA Ha OCHOBE 3HAHUH
MpOIIBHBIX Pa3JeioB MaTEMAaTHUECKNX, TEXHUUECKHX M €CTECTBEHHO-HAYYHBIX JUCIUTUINH
(Mopyien)

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

JloykeH 3HaTh:

TEOPETUUECKUE OCHOBbI MATEMATUYECKOTO aHAIIN3a,

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

OPTOTOHATBHBIMH MPEOOPA30BAHUAMU IIPUBOAUTH YPABHEHUS IOBEPXHOCTEN BTOPOTO MOPs/IKA K KaHOHMYecKoMy BHay B E3.

SAEKTPOHHBH
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HAaXOJOUTh COOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHHUSI JIMHEHHBIX OIIEPaTOPOB, IPUBOAUTH KBAIpAaTHUHbIE (DOPMBI K
KaHOHMYECKOMY BUIY, OPTOTOHAIM30BBIBATH CUCTEMbl BEKTOPOB, OPTOrOHAJIbHBIMHU ITPe0Opa3OBaHUSMY IPUBOAUTh
YPaBHEHUS MOBEPXHOCTEH BTOPOro MOPsIKA K KAHOHMYECKOMY BHIY B E3;

YMETH peliaTb JIMHEVHBIE CUCTEMBI ypaBHeHHﬁ; BBIUMCJIATDL PA3JIMYHBbIC TUIIbI HpOI/I3BeIIeHI/Iﬁ BEKTOPOB; IPUBOJAUTH K

KaHOHUYECKOMY BUJIy YPaBHEHUS KPUBBIX BTOPOTO MOPSJIKA TUIOCKOCTH;, PeIliaTh 3aJaUl, OTHOCSIIUECS K TEOPUU MPSMBIX
JIMHUH U TUIOCKOCTEH.

JlomxeH BIaaeTh:

3AEKTPOHH BI
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IIporpamma aucturuiuasl "Maremaruka”; 27.03.05 "MHHoBatuka'.

Brnagers OCHOBHBIMM NOHATUAMHU TEOPUH (PYHKIMIA OHOW M MHOTUX IIEpPEMEHHBIX, MeToaMU AupdepeHIIpOBaHUs U
VHTErpupoBaHus (PyHKIMH, METOJAaMK peleHus TuddepeHInaIbHbIX ypaBHEHUH, TpUeMaMy padoThl C psiiaMu U
MHTerpajamMu oT (byHKIUIA MHOTUX M€PEMEHHBIX.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

B pe3yibTaTe OCBOCHUSA NTUCHUIIIIMHBI 06yqa10m1/11710${ HOJIKEH JEMOHCTpUPOBATH CITOCOOHOCTh ¥ TOTOBHOCTD MNPUMCEHATH
TEOPETUYCCKHE OCHOBbLI MAaTEMATUYECKOI'O aHaJIn3a, HI/ICpCbepeHIII/IaJIbeIX ypaBHeHHﬁ, AHAJIMTUYECKON U JIMHENHOMN anre6pbl
IIpU aHAJIN3€ U PCHICHUU 3aJa4, BO3ZHUKAIOIINX B Pa3JIMYHBIX (ZI)I/I3I/I‘{€CKI/IX Kypcax

2. Mecto guctumimasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (Momyib) BKModeHa B paszgen "B1.0.10 ducturumast (Mogym)" 0OCHOBHOH MpoecCHOHANBHOMN
obpazoBartensHO mporpammbl 27.03.05 "MuHOBaTHKa (YTIpaBieHne MHHOBALIMOHHBIMY IMPOEKTAMHU B c(pepe BHICOKHIX
TEXHOJIOTHI)" 1 OTHOCUTCA K o0s3arenpHoi yactu OITOIT BO.

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

3. O0peM auCHUNINHBI (MO/IYJIsI) B 3aUeTHBIX eIHHUIAX ¢ YKa3aHHEeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcsa ¢ npemnogasareieM (0 BHAaAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

OO0111ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIsteT 19 3aueTHbIX(bie) equHuI(bl) Ha 684 yaca(oB).

KonraktHast pabota - 342 yaca(oB), B ToM uucJie Jiekiuu - 108 yaca(oB), mpaktuueckue 3ausTus - 234 daca(oB), 1abOpaTOpHbIE

padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIFHOMN padoThl - O yaca(oB).

CamocrosTtenbHas padota - 216 yaca(oB).

KonTposns (3auér / x3amen) - 126 yaca(oB).

dopma MpOMEKYTOYHOTO KOHTPOJISI IUCLIMIUIMHEBL: 9K3aMeH B 1 cemecTpe; 9K3aMeH BO 2 ceMecTpe; 9K3aMeH B 3 ceMecTpe.

4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IEeHHOT0 Ha

HHUX KOJIHYEeCTBA aKaJeMHUYECKHUX YaCcoOB 1 BU0B y‘le6HbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIAaH KOHTAKTHOH H CaMOCTOSITeJbHOM Pa6oThI 0 JUCHUILINHE (MOIYJIIO)

Bujabl 1 yachl KOHTaAaKTHOI PadoTHI, Camo-
HX TPYA0EMKOCThb (B yacax) cTod-
N Paznennl qucuuniMHb / Ce- Texuun, lexnun(lIpaxtu-[IpakTu-JIadopa-/Iaopa-| TeJIb-
MonayJas MECTP| Bcero | B 3JI. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Has
¢dopme BaHsTHA,| B 3J. [padoThl,| B 3. pa-
Bcero | cpopme | Bcero | cpopme | Oora
1. Tewma 1. BeezieHue B BBICIIYIO MATEMATHUKY. 1 3 0 2 0 0 0 8
7 Tema 2. Teopus nuHelHbIX cucTeM. BekTopHas 1 4 0 4 0 0 0 10
anreopa.
3. |Tema 3. [Ipemen mocieA0BATEIBHOCTH. 1 4 0 4 0 0 0 10
4. Tema 4. Ilpenen ¢pynkuuu. HenpepsIBHOCTL 1 6 0 4 0 0 0 10
yHKIMU.
Tema 5. uddepeHimanbHoe NCIUCIeHIe
5. |dyHKIMHT OJHON TEPEMEHHOM. 1 9 0 14 0 0 0 12
Tema 6. HTerpanbHoe ucuuciieHue (byHKIUH
6. |onHOI mepeMeHHOM (HeonpeieeHHble UHTerpasibl). [ 1 4 0 16 0 0 0 12
7 Tema 7. AHamMTUYECKast TEOMETPUSI Ha TUIOCKOCTH 1 6 0 10 0 0 0 10
1 B IPOCTPAHCTBE.
Tema 8. HTerpanbHoe ucuuciieHie (byHKIUH
8. [omHOM epeMeHHOH (onpeieIeHHbIE UHTETPAJTBI). 2 9 0 20 0 0 0 14
Tema 9. T depenimanbHoe HcUncaeHe
9. |byHKLIMM MHOTHMX MEPEMEHHBIX. 2 9 0 24 0 0 0 14
DAEKTPOHHBH
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N 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
10. Tema 10. Yncnossle ¥ (pyHKLMOHAIBHBI PSIBL. 2 9 0 2 0 0 0 13
Panpr ®ypoe
11.|Tema 11. JIuneiinas anre6pa 2 9 0 24 0 0 0 13
1. Tema 12. KpatHble, KpBOIMHEWHbBIE 3 10 0 32 0 0 0 2
[TOBEPXHOCTHBIE MHTETPAJIbL.
13.|Tema 13. Teopus nosus. 3 6 0 10 0 0 0 22
14. Tema 14. MudpdepeHumaibable ypaBHEHUS. 3 10 0 28 0 0 0 24
15. Tema 15. T(zoplxm (pyHK1IMIT KOMIUIEKCHOI 3 10 0 20 0 0 0 2
TepeMeHHON
Toro 108 0 234 0 0 0 216

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. BBejeHHe B BBICIIYI0O MATEMaTHKY.

D1eMeHTHl TeOpur MHOKECTB. OCHOBHBIE MOHATHUS M 3aKOHBI JIOTMKHU. KBaHTOPBI 1 NX CBOWCTBA. DIeMEHTapHbIE ONeparuy Hajl
MHOxecTBamu. [IponsBeneHre MHO)ecTB. MHOKECTBa HaTypaJIbHBIX, PALIMOHAIBHBIX, BEIIECTBEHHBIX 1 KOMIUIEKCHBIX YHCEII.
Ddyukiwst, wim otodpaxenue. nbekiwsl, clopbekims u ouekist. O6parHoe otoOpakeHue. KoMmnosuius oToOpaxeHuit.
OTHoIIeHrEe OPsAKa. YTIOPSIIOUSHHOE U BIIOJIHE YIOPSIOUYeHHOE MHOKeCTBO. MaxopanTta. MakcumyM. TouHasi BepXHss
rpaHb. OrpaHuYeHHOE MHOKecTBO. MoHOTOHHBIE (pyHKIMH. Bo3pacraromye 1 yobiaonye (GyHKIUH.

Tema 2. Teopust imHelHBIX cucTeM. BekTopHas anareopa.

Yucnosoe nose. CUCTeMbI JIMHEHHBIX YPaBHEHUI 1 OCHOBHBIE OITPE/ICJICHNS: MaTPULIA M PacCIIMpEeHHasl MaTpHLIa,
COBMECTHOCTb, OTIpeIeJIeHHOCTb, SKBUBaJICHTHOCTh. MeTtoa "aycca pemenus mmHeriHO# cuctemsl. [lepectaHoBKM n-ro
nopsiaka. OnpepenuTess n-ro MopsiaKa v ero cBoicTsa. Anredpandeckoe fonoiHeHne. MUHOpHI K-ro nopsinka. PaHr MaTpHpL.
DjemeHTapHbIe Tpeod-pa3oBanus. JInHelHble (BEKTOPHbIE) TPOCTpaHCTBA. JIMHEHHAs 3aBUCUMOCTh U He3a-BHCUMOCTD
cucTeMbl BeKTOpoB. PasmepHocTh U 6asuc. Teopema o 6azucHom muHo-pe. Teopema Kponekepa - Kanesm. Petent perieHust
MPOM3BOJIbHOM crcTeMbl. HopmanbHast pyHIaMeHTaIbHasI CUCTeMa PEelIeHId OOHOPOJHOM JIMHEHHON CUCTe-Mbl. MHOXECTBO
pelieHnil HEOAHOPOIHOW JTMHEWHON CUCTEMBL.

I'eomeTpuyeckuii BekTop. JIMHEHOE MPOCTPAaHCTBO reOMETPHYECKHX BEKTOPOB. OPTOHOPMHUPOBAHHBINA BEKTOPHBII Oasuc.
Addunnbiit 6a3uc eBkiuaoBa npocrpanctsa E3. [lekapros 6asuc B E3. CkansipHoe pou3Be/ieHue BEKTOPOB, ero CBOKCTBA,
BBIYHCJICHHE B OPTOHOPMUPOBAHHOM 0a3uce, MEXaHUIEeCKUI CMBICIT. BekTopHOe npon3BeseHrne BEKTOPOB, €ro CBOWCTBA,
BBIUHCIICHHE B OPTO-HOPMHPOBAaHHOM Oasuce, MeXaHmYecKHil cMbici1. CMellaHHOe IPOM3BEICHUE BEKTO-POB, €r0 CBONCTRA,
BBIYHCIICHHE B OPTOHOPMUPOBAHHOM 0a3uce, reOMeTpUIeCcKUil cMbIci. [IBoiiHOEe BeKTOpHOE Npom3Beaenue. ToxaecTso SIKkoowu.

Tema 3. Ilpeen nocJieoBaTeIbHOCTH.

YucnoBsle OCIEA0BATEbHOCTH.

Cxogpsiuecs nociieI0BaTeIbHOCTH.

BeckoHeuHo Mastble (00JIbIIIMe) MOCIe10BATEIbHOCTH.

OcHOBHBIE TEOpPEMBI O Tpejiesiax nocjaenoBaTeabHocTel. Yucno e.
MOHOTOHHBIE MTOC/IEIOBATEILHOCTH.

TToanocnenoBaTeIbHOCTH.

[IpenenbHBIE TOUKHY MTOCIEI0BATEILHOCTH.

Kpurepuit Ko,

Tema 4. Ilpenen ¢pynkuuu. HenpepbiBHOCTD (hyHKIHH.

3AE
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Ionsarue pynkumu. [Tonsatue npenensHoro 3HaueHus pyHkimu. [Tondarue HenpepsiBHOCTH hyHKIMU. Knaccudpukanusa
6ecKOHeYHO-MaJIbIX (pyHKIMHA. HerpepbIBHOCTD 3sieMeHTapHbIX (DyHKIMH. 3ameuatesnbHble npenessl. Kinaccndukanuys Touek
paspeiBa. [loHATHE paBHOMEPHOI HENPepHIBHOCTH (PYHKIMIA. BepxHsaa u HukHAA rpaHu pyHKIUHU. OCHOBHBIE TEOPEMBI O
HENPEPBIBHBIX (DYHKIMAX Ha CETMEHTE.

Tema 5. IndpepennmanpHoe ncuncienne (hpyHKIANA OTHON IepeMeHHOM.
HuddepennmansHoe ncuncaenne GyHKINA OJHON MepeMEeHHOM.
Houstue pynkunn, qudepenurpyemoni B touke. duddepentman ¢pyHKIMHT, ero reoMmerpudeckuii cMuici. Obmee

npeJcTaBleHre 0 MeTofiax JTuHeapu3auuy. [IponsBogHas (pyHKIMH, ee CMBICI B pa3iM4HbIX 3agavax. [IpaBuiia HaxoxaeHUS
pon3BOHOM U muddepenimana. [IponsBogHas cuoxHON 1 oOpaTHOU (pyHKIME. VHBapraHTHOCTH (hopMbl A depeHnrana.
HuddepenumpoBanre (pyHKIMHA, 3aJaHHBIX TapamMmeTpriecku. Touku skctpemyma pyakumu. Teopema Pepma. Teopembt Pois,
Jlarpanxa, Komm, nx npumenenue. [Ipasuno Jlonumrans. [Tpoussonusie 1 audpepeHIrasl BCIINX NOpsakoB. Popmyiia
Teitnopa ¢ ocraroynsM wieHoM B opme Ileano u B popme Jlarpanxka. PasoxeHre OCHOBHBIX 3JIEMEHTapHBIX (DYHKLHH 1O
dopmyte Teitnopa. IlpumeHenue opmystsl Ternopa 11 NPUOIMKSHHBIX BRIYMCICHUH. Y CJIOBUSI MOHOTOHHOCTH (DYHKIIUH.
DkcrpemMyM (PyHKIMH, HeoOXoaumoe yeoBre. [Joctatounsle ycaoBus. OThICKaHHE HAMOOJIBIIErO 1 HAMMEHBIIEro 3HaYeHUI
(pysxmmu, muddepenimpyemort Ha oTpeske. VccienoBanue BHIYKIOCTH (pyHKIMHA. Todkn neperrda. ACUMITOTH (DyHKIIHI.
O6mmas cxema uccnegoBaHus (GbYHKLIMU U TOCTpOeHUs ee rpaduka. BekTop-yHKums ckanspHoro aprymenra. [lonsTue
KpHBOW, rnagkas kpusasi. KacatenpHas k kpuBoil. KpuBusna kpusoit. Paguyc kpuBusHbl. [1aBHass HopMasb. Bunopmaib.
Kpyuenue kpuBoii.

Tema 6. UnTerpansHoe ncuucjeHne (pyHKIMH O/THOI epeMeHHOoi1 (HeonpeaeeHHbIe HHTErpaJbl).

Heonpenenennstit uaTerpan. OCHOBHbIE METObI M (POPMYIIBI MHTETPUPOBaHUSA. Alredpa MHOTO4IEHOB. PasioxkeHus
PpalMOHATBLHON JpoOH Ha rpocteiiie. VIHTerpupoBaHue palloHaIbHBIX Jpooeid. VIHTerprupoBaHiue HEeKOTOPbIX
nppanoHanbHoCcTel. MHTerpuposanme nuddepeHunaibHoro 6uaoma. HTerpipoBanne HEKOTOPBIX TPUTOHOMETPHUYECKUX U
TUNepOOINIECKUX BBIPAKECHHUI.

Tema 7. AHaJMTHYECKANA reomMeTpusa Ha IJIOCKOCTH M B IPOCTPAHCTBE.

[pocTeiimme 3anaun aHATUTHYECKOH TeOMETPHH: PACCTOSTHIE MEXIY AByMsI TOUKAMH, IIOLIAAb TPEYTOJbHUKA M 00bEM
TeTpasapa. FBHOe, HEsSIBHOE U MapaMeTPUYEeCKOe YpaBHEHNsI JIMHUM Ha TJIOCKOCTH. Pa3iiuHble BUABI TPSIMON Ha TJIOCKOCTH.
Anrebpandeckre KpuBble n-ro nopsiaka. IlpeodpazoBanue qekapToBoi cUCTeMbl KOOPAMHAT Ha ITockocTh. Kiaccndukanms
KPHBBIX 2-T0 TIopsiaka. Popma 1 cBONCTBa HEBBIPOKJEHHBIX KPUBBIX 2-TO MOPSIKA (JUTUIIC, TUIIepOoIIa, Tapadoia): BEPIINHE,
(boKyCHI, IKCIIEHTPUCHUTET, ANPEKTPHCH], ACUMITTOTHI. Y paBHEHHSI SJUTHIICA, THIIEpOOJIBl, MapadoIibl B MOISIPOI CHCTEME
koopauHat. Kpussle 2-ro mopsika Kak KOHMUECKHe ceueHus. SIBHOe, HessBHOE 1 MapaMeTpHIecKoe YpaBHEHHE ITOBEPXHOCTEH B
nipocTpancTie. Llnnmmaapudeckas u cepryueckast CUCTEMbl KOOPIMHAT. Pa3munble BB ypaBHEHHS IUIOCKOCTH B
TIPOCTPAHCTBE: C HOPMaJIbHBIM BEKTOPOM, 00IIlee, B OTpe3Kax, HOpMUpoBaHHOe. OTKJIOHEHNE TOYKH OT IJIOCKOCTH. 3aJaHre
JIMHWUM B TIPOCTPAHCTBE: MapaMeTPUUecKoe, KaK NepecedeHne AByX MoBepXHOCTer. PasidaHble BUIBI IPSMON B IPOCTPAHCTRE.
TuraHble 334241 Ha MPSIMYIO U TUIOCKOCTb: PACCTOSIHAE OT TOUKH JIO TIPSIMOH, HaXOXJEHHE TOUYEK CHMMETPUIHBIX
OTHOCHUTEJILHO TUIOCKOCTH WJIU MIpsIMOH | T. 1I. [Ipeobpa3oBaHue 1eKapTOBOM CHCTEMBI KOOPJIMHAT B TPOCTPAHCTBE. YTIIBI
Sitnepa. [ToeepxaocTtn 2-ro nopsiaka B E3 (ypaBHeHHE M PUCYHOK).

Tema 8. UnTerpajabHoe ncuuciaeHue (PyHKINU OJHOH nepeMeHHOMU (onpe/iejieHHble HHTerpaJbl).

[oustre onpenenenHoro unrerpana. Cymmsr JapOy u nx coiictBa. CyliecTBOBaHME OIPE/IeNICHHOTO MHTErpajia Juis
HETPEPBIBHBIX U KyCOUHO-HENPephIBHBIX (hyHKLMI. CBOWCTBA omnpeaeaeHHoro nnrerpaia. OueHky MHTerpanos. ©opMyIisl
cpenuero 3HaueHus1. CBs3b ¢ HeonpeaeaeHHsM uHTerpaiom. Popmyia Heotona-Jlerionuna. I'eomerprueckue u pusndyeckue
nipuiioxeHus. [1pubmkeHHOe BEIYHCICHUE M OLIEHKA ITOIPETHOCTEH.

Tema 9. Iucp pepennuansnoe ncunciaenne PyHKIMA MHOTHX NP eMeHHbIX.
HuddepennmanbHoe ucurciaeHue (PyHKIMI MHOTUX TIEPEMEHHBIX.

EBKJINIOBO NPOCTPAHCTBO N-M3MepeHNi. MHOKXeCTBa B N-MEPHOM NPOCTPAHCTBE: OTKPHITHIE, 3AMKHYThIE, O pAHUUEHHBIE.
KomnakTHOCTb. @YHKIIMM MHOTUX NepeMeHHBIX. [Ipenesn u HerpepbIBHOCTD (hyHKLMK. PYHKLMN, HENpepbIBHBIE HA KOMITAKTaXx.
ITpomexyTouHble 3HAYEHHUS HEITPEPBIBHBIX (DYHKLIMIA Ha JTMHEHHO CBSA3HBIX MHOKeCTBaxX. YacTHele pon3BoHbIe. [1oHbIi

g depeHIra, ero cBsi3b C YaCTHBIMH MPOM3BOAHBIME. MIHBapraHTHOCTH (hopMBI ostHOTO qudhdpeperimaia. KacatenpHas
IUIOCKOCTh K OBEepXHOCTH. ['eoMeTpryeckuil cMbic mojHoro guddepenuuana. IIponsBoanas o HanpasieHuo. [ pagueHT.
YacrtHble npon3BojiHbIe 1 auddepeHrabl BpicuxX nopsaakos. @opmysa Teitnopa. OToOpakeHus: MHOTOMEPHBIX
npocrtpaHcTB. HenpepsiBHble 1 1 depeHupyemble oToOpaxeHus. PyHKIMOHANIbHBIE ONPEAeIUTeNH. Y CIOBHe
HE3aBHCUMOCTH cucTeMbl (pyHKImA. HesBHble pyHKImM. Teopemsl cymectBoBanus. uddepeHnrpoBanme HessBHBIX (DyHKLIHI.
Teopema 06 0OpaTHOM O0TOOPaKEHNH. DKCTPeMyMbI (DYHKIMI MHOTHX MepeMeHHbIX. Heo0Xoaumoe ycoBue sKCTpeMyMa.
HocTaTouHoe ycIoBUe SKCTpeMyMa. Y CIOBHBIN KCTpeMyM. Meton MHOkuTenel Jlarpamka.

Tema 10. Uncnosbie n (hyHKIHOHAIBHBI psiabl. Psaapl ®ypse
YucnoBsle 1 (DyHKIMOHAIBHBI PSMBL.
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Yucnossle psapl. CxopumocTb ¥ cymMMa psifa. Heodxoaumoe ycosue cxopumoctd. leiictBus ¢ psgamu. Psipt ¢
HEOTpPULATeNILHBIMU WwieHaMu. [Ipu3Haky cxoguMocTH. 3HaKONEpEMEHHbIE PSAABL, PAAbl C KOMIUIEKCHBIMU YIEHAMU.
AbcomoTHas 1 ycioBHast cxopumocTH. [Ipusnak Jlelionuna. CBoiicTBa aOCOMIOTHO CXOsMXCs psiioB. PYHKIIMOHATIBHbIE
pansl. O6nactb cxopumocty. PaBHomepHast cxonumocts. [IpusHak Beiieprirpacca. CBoiicTBa paBHOMEPHO CXOISIIUXCS PSIIOB:
nowieHHoe audepenImpoBanue v uHTerpuposanue. Crenenusie psaasl. Teopema Abens. Kpyr cxomumoctu. Psimer Teitnopa u
Maxkopena. Paznoxenue ¢pyHKLuil B crenieHHble paasl. [Ipunoxenue psios.

Paznoxkenue pyHKIMIA B TpuroHOMeTprdeckuil psg Pypwe. Psim @ypbe 1Mo OpTOroHaIbHON CUCTEME JIEMEHTOB CBKIIAIOBA
npoctpaHcTBa. HepaBeHcTBo Beccenst. [lonHble 1 3aMKHYTHIe cucTeMbl. [10J1HOTa M 3aMKHYTOCTh TPUTOHOMETPHUYECKOM
crcteMbl. CXOMMOCTh U paBHOMEPHAsI CXOIUMOCTh TPUTOHOMETprUYecKoro psiya Pypee. BimsHue rnagkoctvt (pyHKIMU Ha
nopsiiok ee ko dunmentoB Pypre. [Mounennoe quddepenuuponanue psga Pypee. KomriekcHas gpopma psaga Oypee.
INoHsiTue 0000IMEHHON (DYHKIIUH.

Tema 11. JInneiinast anreopa

Teopust TMHEWHBIX IPOCTPAHCTB 1 JIMHEWHBIX OMEpaTopoB. AKCHOMBI JTIMHEHHOTO NMPOCTPaHCTBA. JINHeHHAs 3aBUCMOCTh
BeKTOpOB. Pa3smepHocTs 1 6azuc. JInHeiHble MOANpPOCTPaHCTBA U JIMHEeHHbIe 000J10uKy. [lepeceyenne nomnpoctpancT. CymMmma
Y TIpsiMasi CyMMa MoAanpocTpaHcTB. Teopema o mononHeHnn 6asuca. Teopema o pasMepHOCTH CyMMBI OAPOCTPAHCTB.
Jluneitnble oToOpaxeHus. MarpuLa JMHeHHOro oToOpaxeHus. JIMHeHHOe MTPOCTPAHCTBO JIMHEHHBIX OTOOpaKeHUH (MaTpuLl
mxn). Komnosuims orodpaxenunii 1 yMHOXeHHe MaTpuLl. OOpaTHbIil onepaTop 1 odpatHas Marpuna. O0wuias MaTpuvHast
TpyIa cTerneHy n Haj ojieM P. O6pa3 u sipo niHerHoro orodpaxkeHus. CoOCTBEHHbIC 3HAUCHHSI M COOCTBEHHBIE BEKTOPHI
JmHeiHoro oneparopa. CrekTp oneparopa. TeoepMa 0 CBS3M reOMETPHUYECKOH U allreOpandeckKoil KpaTHOCTH COOCTBEHHOTO
3HauyeHus. [lepexoq kK HOBOMY 0a3uCy ¥ MHBAPUAHTHI JIMHEHHOTO OrepaTopa.

JluneliHbie, OUIMHENHbIE, KBAJPATUYHbIE.

Jluneitnas popma (koBekTop). ComnpsikeHHOE MPOCTPAHCTBO M KoOasuc. JlyanbHblid (B3aMMHbIN) KoOa3uc. BuitnHeiHbie
opmbl. MaTpuiia OunuHernHO#H hopmbl. CUMMETPUYECKUE U KOCOCUMMETpUYecKue OunHeiHble hopmbl. Ilepexoa k HOBoMy
6azucy. Keagpatuunsie hopmbl. Teopema Jlarparka. MIHaekchl mHEepuy Ha nosieM R, Teopema nHepimu. [1010XKUTeIbHO
orpeJeieHHbIe KBagpaTuyHble hopmbl. Kpurepuit Cusbeectpa.

Tema 12. KpaTHble, KpuBoOJAMHeHbIE M TOBEPXHOCTHbIE HHTErPAaJbl.

KparHsle, KpruBOJIMHEWHbBIE 1 TIOBEPXHOCTHBIE MHTErpasIbl. JIBOWHOM M TPOWHOM MHTETrpajibl, UX CBOWCTBA. CBe/leHne KpaTHOTO
MHTerpaia K MOBTOpHOMY. [IoHsATHE n-KpaTHOro MHTErpaia. 3aMeHa IIepeMeHHbIX B KpaTHBIX nHTerpanax. IlonspHsle,
LWIMHAPUYECKHe U cheprueckue koopanHaTel. KprBosHeiiHble nHTErpaisl. Vix cBoiicTBa 1 BeruncieHue. [loBepxHOCTHbIE
uHTerpasisl. VX cBOicTBa 1 BRIUKMCIIEHHE. | eoMeTprueckre 1 MeXaHNIeCKHe ITPUIIOKEHNST KPaTHBIX, KPUBOJIMHEHHBIX 1
TIOBEPXHOCTHHIX MHTETPaJIOB.

Tema 13. Teopus nmoJis.

CkassipHOoe M BeKTOpHOe moJte. LIpKysisiius BeKTOpHOTO oISl BAOJIb KpuBoi. PadoTa cuoBoro nostst. [Totok nosns yepes
noBepxHocTh. Popmyia 'aycca-Octporpazackoro. JluBepreHys BEKTOpHOro noJs, ee ¢pusndeckuil cmsica. Popmyna Ctokca.
Potop BexToproro nons. Oneparop I'amunbToHa. IToTeHManbsHOe Mojie, ero CBOMCTBA. Y CJIOBUE MOTEHIUAIBHOCTH.
Haxoxnenue noreHuuana. ConeHouaIbHOE MOJIe, ero cBoiicTBa U crpoenue. Ilose poropa. BekTopHEBI noTeHImall.

Tema 14. ludppepennmaibHble ypaBHEHHS.
Huddepennmanpible ypaBHeHUs 1-ro nopsaka ¢ OAHONW HEU3BECTHOU (DyHKLIMEL:

PopmynMpoBKa 1 JOKA3aTEIbCTBO TEOPEM CYIECTBOBAHMS 1 €AMHCTBEHHOCTH pelieHus. OCHOBHbBIE MHTET PUPYEMbIe THITBI
ypaBHeHui 1-ro nmopsaka. Y paBHEHMs, HE Pa3peIIeHHbIE OTHOCUTEIBHO IIPOM3BOAHOM.

ypaBHCHI/IH n-ro nopdaka:

'V paBHeHus], IOMyCKAIOIIKe TIOHMKEHUS mopsiaka. JInHeiHble ypaBHeHUs n-ro nopsaka. Ooiiee peleHne JMHEHHOTO
OJTHOPOJHOTO ypaBHeHUs. JIMHelHbBIe HEOHOPOIHbIE YpaBHEHUs n-ro nopsaka. OOinee penieHne JTMHEHHOTO HeOJHOPOTHOTO
ypaBHeHU . JInHeiHbIe OJJHOPOHBIE YPABHEHUsI C MOCTOSIHHBIMU K03 puiineHTaMu 1 ux pelieHue. JInHelHble HeOTHOPOJHbIE
YpaBHEHUS ¢ IOCTOSTHHBIMHU KO3(D(DUIIMEHTAMK ¥ HaXOXKJICHUE TAHHOTO PEeIlleHUs )Tl Pa3JIMUHbIX BUJOB CBOOOHOTO YICHA.
MeTtoz Bapuaiy MpOU3BOJIbHBIX MOCTOSIHHBIX.

Cucrembl nuddepeHmaibHbIX ypaBHeHuil: HopmanbHas cuctema. Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH PEIIeHUs.
Cucremsl TMHENHBIX ypaBHeHUH. CUCTeMBl OTHOPOAHBIX YpaBHeHUH. Teopemsl o pelieHu. BpoHckuaH perieHus.
dynnamentanbHas maTpuna. Ooiee perieHue 1 pelienue 3agaun Komu B MaTpuuHoii (popme. CrucreMa HEOJHOPOIHbIX
ypaBHeHuii. O61iiee pelieHre U perenue 3a1auu Komm B MaTpuynoii hopme. HaxoxieHne nHTerpupyeMbix KOMOUHAIMHA 1151
CHCTEMBI U NIepBble HHTErpajbl. PeleHre cucreMsl ypaBHEHH, 3aJaHHBIX B CHMMETPUYHOII (popme. MIHTerpupoBaHue CUCTEMBI
v depeHIaIbHBIX YPABHEHUH MTyTeM CBEICHUS K OJHOMY YpaBHEHUIO 0ojiee BBICOKOTro mopsiaka. CrcTeMsbl JIMHEHHBIX
YPaBHEHHI C MOCTOSAHHBIMU K03(ppuIMeHTaMu. XapaKkTepUCTHUECKOe YpaBHEHUE 1JIs1 OJHOPOJHOM CUCTEMBI U
XapaKkTepUcTU4ecKue ymcia. Pemenre onHopoaHo# cuctemsl. PereHre HeoqHOPOIHOM cucTembl, MeToa Bapuanuu
MPOU3BOJIBHBIX NMOCTOSIHHBIX. [ToHATHE 0 KpaeBbIx 3agavax. 3agaya [typma-Jluysuia. @ynkuus ['puna. Mertoa nocrpoeHus
pynkimu I'puna. Pusndeckas uHTepnpetanusa ¢pyHkuun ['puHa.
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DJIeMEeHTHl TEOPUH YCTOMUMBOCTH.

OCHOBHBbIE OIpeie/IeHHs ¥ TIOHSTHSI TEOPHH YCTOWYMBOCTHU. TpUBHAILHOE pEllieHHe U ero yCTOHYMBOCTD 110 JIAmyHOBY.
[pocrefiiiiyie TUIBI TOYEK MOKOS U151 OJHOPOJHOM CUCTEMBI IBYX YPaBHEHUI C IBYMsI HEM3BECTHBIMU U UX YCTOHUMBOCTb. 00
HCCIIeOBaHNK Ha YCTOWYMBOCTS I10 NepBOMY NpuomkeHno. Meton (ynkimu JlsmyHosa. OcHOBHbIE TeopeMbl JIsmyHoBa.

YpaBHEHHMSI C YACTHBIMU [TPOU3BOJHBIMH TIEPBOTO MOPSAKA.

Oobiee perreHue v 3agaya Koy [yist TMHEHHOTO YpaBHEHUs; odliiee pelieHre v periienre Ko 1y KBasuIMHEHHOrO
ypaBHEHHUS.

Tema 15. Teopus pyHKIuii KOMILTIEKCHOMH IepeMeHHOIT

KomriekcHple uncia n apI/I(l)MeTI/I‘IeCKI/Ie onepaunyuy HaJl HUMU. KomrekcHas miockocTsb. TpI/II‘OHOMCTpI/I‘ICCKaH (bopMa
KOMILICKCHOI'O 4ucia. BOBBCHCHI/IC B LICJIYIO CTCIICHbD. N3Brnedenne KOpHA 1 - OM1 CTEeIeHN. BOSBGHCHI/IC B KOMIUIEKCHYIO CTECIICHb
qucliia €. .HOFapI/I(bM KOMIIJICKCHOI'O YMcCJia. BOSBGHCHI/IC B KOMIUIEKCHYIO CTEIICHb KOMINJIEKCHOI'O YMCJIa. Hpenen
II0CJIEA0BATC/IbHOCTHU. HGO6XO,HI/IMLI€ 1 JOCTATOYHBIC YCIOBHUA CXOAUMOCTHU MTOCTICAOBATCIIbHOCTU. HCOI‘paHI/I‘ICHHaH
IIOCJIE€A0BATCJIbHOCTD. IlomHass KOMIUIEKCHAS ITIOCKOCTh 1 cq)epa Pumana.

Onpegnenenne (pyHKINUN KOMIUIEKCHOTO NepeMeHHoro. OnHo3HavHOCTh. OiHOMMCTHOCTh. KpHBhble Ha KOMIUIEKCHOM IJIOCKOCTH.
OJHOCBSI3HBIE U MHOTOCBsI3HBIE 00JacTu. [Ipenen pyHKIMM KOMIUIEKCHOTO NepeMeHHoro. HenpepbhIBHOCTh (hyHKIMI
KOMIUIEKCHOT'O IiepeMeHHOro. OCHOBHBIE TEOPEMbI O HENPEPHIBHBIX B 3aMKHYTOMN o0nactH (pyHkumsx. [Tponssonnas,
mapdepeniman. Ycnosus Komm - Pumana. Ananuriueckast (peryisipHasi) byHKIMsI B TOUKe, B o61actu. CBs3b C
rapMOHMYECKUMHU (PYHKIMAME. [ eoMeTprueckast MHTepIipeTalysi pou3BoHou B Touke. KongopmHoe otobpaxkenue. Obiue
npuHIMIbL [Ipo6Ho-nHelHoe oTobpakenue. PyHkuus JKykosckoro. [Ipocreiiinme anemenrtapusie pyHkun. Odaactu
OJIHOJINCTHOCTH M COOTBETCTBYIOIIME OTOOpakeHusl. BETBU 1 TOUKM pa3BeTBIICHUS [UIsl paJuKaia, Jorapudma.

Wurerpan u ero ceoiicta. MHTerpanbHas Teopema Ko j11st 0JHOCBS3HOM 001aCTH M MHOTOCBSI3HOHM 00JIACTH.
IlepBoobpasHas. Popmysia Helorona-Jleitoauia. Materpan tumna Komm. CyiiecTBoBaHNE TPOM3BOJHOM JTIOOO0T0 MOPSIIKA IS
AHAJIMTHYECKON (PYHKUMU. Psipl uncioBbie M (PyHKIMOHAIbHBIE.

Crenennble psagbl. Teopema Abens. Kpyr cxogumoctu. Hynmu aHanmiTiyeckoid (byHKLHM U €IMHCTBEHHOCTD OIpeesIeHuUs
aHaymtrdeckod (pyHkimn. Psin Jlopana. Pasnoxenue B psin Jlopana B koblie. M3ommpoBaHHbIe 0COOBIE TOUKH.
Knaccndukanms n301mMpoBaHHBIX 0COOBIX TOUeK. Teopust BerdeToB. OcHOBHBIE TeopeMbl. [IprtokeHnst K BBIYUCTIEHHIO
MHTETPaJIOB.

5. IlepeyeHb yueOHO-METOAUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yUJaloIMUXCs M0
JUCHUNINHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aroIIMXCsI BHIIOIHACTCS M0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEogaBaresisi, Ho 6e3
€ro HeMoCPEACTBEHHOro yuacTusi. CaMocTosTeNnbHasl paboTa MOAPa3ae/seTCs HA CAMOCTOSTENIbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast paboTa 00y4aloIuXCsl BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJILHOE OCBOCHUE OTAEJBHBIX TeM (Pa3/iesioB) AMUCLUILUIMHBL, TaK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCTOsITeNIbHON paboThl 00yUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 3aJaHMsI, HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHII M HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO IO AUCLUILIHHE.

Opranuzanys CaMOCTOSITENILHON padoThl 00YYAIOIINXCS perJIaMeHTPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3IEKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMam ClelMaIuTeTa, PorpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkcKmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETo pacnopsiaka (enepaibHOro rocyJapcTBEHHOIO aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKACHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKThI KazaHckoro (ITpuBosmkckoro) deaepaabHOrO yHUBEPCUTETA
Caiit kageapbl TEOPUM OTHOCUTENILHOCTH U IpaBUTALMH - http://toig-kazan.narod.ru/education.htm

Caiit Kadenpsl TEOpUA OTHOCUTEIBHOCTH Y TPABUTAITIH -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

6. ®oH/ OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

q)OH,Z[ OLCHOYHBIX CPEACTB M0 JUCHUILJIMHE (MOIIyJHO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPCACTB BKIIOYACT OUCHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMe)KyTO‘IHOfI aTTeCTalluu.
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B ¢oHzie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeayloniast HHMOpMaIysi:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 JUCLIUILIMHE (MOJYJI0);

- KpUTEpHH OLleHNBaHUs1 C(POPMUPOBAHHOCTH KOMITETEHIINIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUIUTAHE (MOIYJIO);

- ONMCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OEHMBAHMS 1JIs1 KaXJOro OLEHOYHOT'O CPEJICTBa;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTO OIIEHOYHOTO CPEJICTBA;

- COACPKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa10uu/1xc;[, AE€EMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

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

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

OcBoeHre TUCITUILIMHBL (MOYJIsl) TIPENoaracT u3y4eHne OCHOBHOM U JOMOHUTEILHON yueOHO! uTepaTypsl. JlutepaTypa
MOJKeT OBITh IOCTYITHA 00YJAOIIUMCS B OJHOM U3 JBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIHMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKTioueHHbIXx KDY noroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubnmnoreke um. H.U. Jlo6aueBckoro. OOyyalomuecs noayyaioT yueOHyIo IMTepaTypy Ha
abOHEMEHTE 110 YMTATEIbCKUM OHJIeTaM B COOTBETCTBUHM C ITPaBUIaMH MoJb3oBaHKsl Hay4uHoi 6MOIHoTekoi.

DJIeKTPOHHBIE N3AHNSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKY MPY BBEAEHUM 0OYYaIOIIMMCsI CBOETO JIOTHHA U [TapoJIsi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT . [Ipn NCrob30BaHNM ITEYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH UMHU U3 pacuera He MeHee 0,5 sk3emrusapa (st obyvatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMIUISIPA) KaXKA0T0 U3 U3/IaHNi OCHOBHOM JiTeparypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTOHUTEIBHON JIMTepaTyphl Ha
KaXKJI0r0 00y4JaloIerocs U3 Yucia Jiuil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCUMIUIMHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AUCLMIUIMHBI (MOAYJIsI), HAXOAUTCS
B [Ipusioxxennu 2 k paboyelt mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBIICHHIO TPU U3MEHEHUH YCIIOBUiA 1I0roBopoB KDY ¢

npaBooOJIaAaTe sIMU 3JIEKTPOHHBIX 3/IaHUI U NTPU U3MEHEHUH KOMIUIeKToBaHus (oHnoB HayuHoi 6ubmorexun KOV,

8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHKANHOHHOI ceTH ""MHTepHeT'', HE00X0AMMBIX JIJIsT
OCBOEHHS TN CIHUILINHBI (MOTyJIs)

A. M. Anuukos, P. JI. Bamuymmus, P. A. [lanmeB Beenenre B MaTeMaTHIeCKUi aHAN3 B BOMPOCAX U 3a7avax -
http://toig-kazan.narod.ru/education/I/Matan.pdf

A. 10. anpiH KpaTtHble, KpUBOJIMHEHBIE U TOBEPXHOCTHBIE MHTErpasisl - http://www ksu.ru/f6/bin_files/krint2010!40.pdf
Bu6morexa EqWorld MUP MATEMATHUYECKHNX YPABHEHUM - http:/eqworld.ipmnet.ru/indexr.htm

Kuuru no Maremarudeckomy AHanusy - http://eek.diary.ru/p181572597.htm

HAYYHAS 1 YYEBHAS JIMTEPATYPA - http://webmath.exponenta.ru/ax/aj/ta/index.html

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

Caiit kaeapbl TEOpUM OTHOCUTENILHOCTH U rpaBuTanyu KOV -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

Caiit kaenpsl TEOPUH OTHOCUTENIBHOCTH U rpaBuTaii KOV - http://toig-kazan.narod.ru/education.htm
Caiit kaeapbl TEOpUHM OTHOCUTENILHOCTH U rpaBuTauu KOV - http://old kpfu.ru/f6/k6/index.php

T. B. Kponioroga, B. I'. [lononsckuit IHTerpupoBanue (pyHKIMIA OAHOTO MIEPEMEHHOTO: IpIMepHl U 3agauu. Yacts I -
http://www.ksu.ru/f6/k6/bin_files/integr_m!23.pdf

AJeKTpoHHast GUOIMOTEKa MEXaHUKO-MaTeMaTHIecKoro akyJsbrera MOCKOBCKOrO rocyJapcTBEHHOTO YHUBEPCUTETA -
http://lib.mexmat.ru/allbooks.php

DjekTpoHHast GMOIMOTeKa 0 MaTeMaTuKe - http://mat.net.ua/mat/index-mat-analiz-tf.htm
ek TpOoHHO-OMOMOoTeyHast cuctema - http://www.knigafund.ru/
DrekTpoHHO-OubMOTeUHast cuctema M3narenscrsa Jlans - http://e.lanbook.com/

9. MeToquyecKkne yKa3aHus /Iisi 00y4aroUXcs M0 0CBOEHUI0 JUCIHUILINHBI (MO TyJis1)

3AE
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TeJbHas padoTa

Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKIIUN HCO6XOJII/IMI>IM Tpe60BaHI/IeM JJIS1 OCBOCHUS JUCHUIJIMHBI ABJISIETCA HOCCI.HCHI/IfI J'IeKI_II/IfI.
B XO04e€ JIEKIIMOHHBIX 3aHATUN BECTU KOHCIICKTUPOBAHHE yqe6Horo Marepuaa. O6pau1aTL BHUMAaHNUE Ha
KaTteropuu, (l)OpMyJ'II/IpOBKI/I. B CJ1y4a€ BOBHUKHOBEHHW A BOITPOCOB O6paH_IaTbCH 3a KOHCYJIbTallUsIMU K
npenogaBaTeIto. B X0€ U3y4YC€HUA JUCHUIIIMHBI MAJIO OIPaHUYUBATHCSA JICKIIUAMUA, PEKOMEHAYETCA U3YUUTH
OCHOBHYIO JIUTEPATYPY, O3HAKOMUTHCSI C IOMOJTHUTENILHOM JIUTEpaTypoil.

IMPaKTUYIECKUE I'maBHOE Ha3HaueHUE TMPAKTUYECKUX 3aHATAN - 60)166 TECHOE O6I.LICHI/IG pernoaaBaTesida CO CTyAEHTaMU Ha TEMbI

3aHATHUA orpesieIEHHbIE TpernoiaBaresieM 3apanee. [1pu MoarotoBke TpeOyeTcs MOMBITATHCS BHITOIHUTH BCE TOMAIITHUE
3aJIaHKs U MONBITAThCs HanboJee Y€TKo chopMyIIMpOBaTh HENOHATHBIE M TIPOOJIEMHBIE STAIBI BOSHUKIIINE TPH
sToM. HermocpencTBeHHO Ha 3aHATHUN HYKHO OOCYIUTh BOSHHUKIIIME BOIIPOCH C TIPENOAABATEIEM.

CaMOCTOsI- [Nocne kax 0¥ JIEKIMU CTYJEHTY CJIeyeT BHIMATEIbHO POYUTATh U pa300paTh KOHCIIEKT. [IoHATh Bce

MaTeMaTU4YeCKUe BBIKJIQAKU U JIekKallie B UX OCHOBE (PU3MYECKUE MOJIOKEHHS U JAOMYIIEHNUs; BOCIIPOU3BECTH BCe
BBIKJIQJIKU CAMOCTOSATEJIBHO, HE V1A B KOHCIIEKT. BEIMOMHUTD WM AO/eNaTh BBIKJIAAKU, KOTOPBIE JIEKTOP
MIpeinucall CeNIaTh CAMOCTOSITENILHO (ECJIN TAKOBBIE IMEIOTCSI).

Ecnu nexTop mpeanucal pa3o0parh 4acTb MaTepuaiia 6ojee HoJpOOHO CaMOCTOATENBHO 110 AOCTYITHBIM
MTUCHMEHHBIM WJIH 3JIEKTPOHHBIM UCTOYHHKAM, TO HEOOXO/IMMO CBOEBPEMEHHO 3TO caesaTh. [Ipy BOSHMKHOBEHU!
KaKuX-1u00 TpyAHOCTE! ¢ OHUMaHUEM MaTepHala PeKOMEH/yeTcs IOIPOCUTD IIOMOILM Y CBOUX
OJJHOTPYIITHUKOB WJIM COKYPCHHUKOB. Takske MOXHO 0OpaTUTHCS 32 TIOMOIIBIO K JIEKTOPY.

CamocTosTesbHOE U3ydeHue yacTu Matepuia. Eciu yactb yueGHOro MaTepuasa OTBejeHa Ha CaMOCTOSTEIbHOE
n3y4eHre, TO HeOOXOIMMO NPUCTYIUTH K 3TOMY He3aMeUTUTENILHO TI0CTIe YKa3aHusl PETNo/IaBaTelis 1 OCBOMTh
MaTepHas B OTBE/IEHHbIE UM CPOKM. MaTepHal ciefyeT U3y4uThb 10 JOCTYITHBIM MUCbMEHHBIM U 3JIEKTPOHHBIM
WCTOYHUKAM, O KOTOPBIX COOOIIMT IpEno/iaBaTesib.

9K3aMCH

V Ka)k/I0ro CTyJeHTa Ha PyKax JOJKEH OBITh MOJHBIH CITCOK BOIIPOCOB IJIs 9K3aMeHa. X MOXHO TIIATENIHO
W3YYUTh U Pa3OUTh Ha HECKOJIBKO TPYIII [0 YPOBHIO BalMX 3HaHMA. Heo6X0quMo NMeTh KOHCTIEKTHI BCEX JICKLIUH
Y MIPaKTUYECKUX 3aHATHH. Ha sK3amMeHe OyayT mpeiioxkeHsl 3a/1auy aHaJIOTHYHbIEe pa30MpacMbIM Ha
MIPAKTHYECKUX 3aHATHSX.

He crour uzberatsb TMIOCEIEHNA KOHCYJIbTAllN! - HA Hel MOXKHO YTOYHHUTH Y IPETIOJABATEA BCE, YTO OCTAJIOCH
HEIMIOHATHBIM.

10. ITepeyenb nHQ OPMAIMOHHBIX TE€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMaMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOoLecca MO TUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJIbLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIOYAET B ceOs1 CleayoIIne

KOMITOHCHTHI:

[NomenieHust 4151 caMOCTOSATEIBHON paboThl 00YYAIOIINXCs, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOeJbIo (CTOBI 1
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMALIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayUTOPUH JIJIsI KOHTAKTHOM padoThI C MpenoaBaresieM, YKOMILIEKTOBAHHbIE CIIeMAIN3UPOBaHHON MeOebio (CTOJIbI

U CTYJIbsI).

KOMHI)IOTep W MIPUHTEP JIA pACIICYaTKN Pa3daTOYHbIX MATEPUAIOB.

MynpTUMeauiHas ayAUTOPUSL.

12. CpeacrBa aganranuu NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[pu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe TPUMEHSIIOTCS CIISYIOIe METO/Ibl U TEXHOJIOTUH, O0JIerJyaroiime
BOCIIpHSITHE MH(DOPMALIK 00YYAIOIIMMKCS MHBAIMAAMHU U JIUI[AMH C OTPAaHUYEHHBIMU BO3MOKXHOCTSIMU 3[I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE AT Pa3IMYHBIX MTOJIb30BATENIEH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1aHOM 110 HarpaBiienuio 27.03.05
"MrHOBaTHKA" ¥ TPOUITI0 TOATOTOBKY Y TIpaB/ieHIe MHHOBAIIIOHHBIME MTPOEKTaMH B c(hepe BBICOKMX TEXHOJIOTHI .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.10 Mamemamuxa

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

Hanpasnenue noaroroku: 27.03.05 - MuHOBaTHKA
[Ipocuss moAroToBKM:_YpaBieHne NHHOBAIMOHHBIMU MIPOEKTaMU B chepe BEICOKHUX TEXHOJIOIUI

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

Aunekcanzipos, I1. C. Kypc anamitiyeckoi reoMeTpun 1 iHerHo anreOpsl / I1. C. Anekcanapos. - 5-e uz., cTep. -
Cankr-IletepOypr : Jlanp, 2023. - 512 c. - ISBN 978-5-507-47185-0. - Tekcrt : anexTpoHHsI# // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/339014 (nata o6pamenus: 12.09.2023). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

Beknemuines, [I. B. Kypc aHanuTryeckor reoMeTpiu 1 JIMHEHHON anreOpsl : yueOHUK 1uist By3oB / 1. B. Beknemuines. - 19-e
n3a., crep. - Cankr-IlerepOypr : Jlanp, 2022. - 448 c. - ISBN 978-5-8114-9223-7. - Tekcr : anekTpoHHbIi // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/189312 (nata o6pamenus: 12.09.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

®uxtenronsi, I. M. OcHoBbl MaTeMaTnyeckoro aHammsa. Yacts 1/ . M. ®uxrenronsi. - 15-e uzn., crep. - Cankr-IlerepOypr
: Jlansb, 2023. - 444 c. - ISBN 978-5-507-45877-6. - Tekcr : aneKTpoHHbIi // JIaHb : 971€KTPOHHO-OMOINOTE Has! CHCTEMA. -
URL: https://e.lanbook.com/book/289001 (mata o6parmenus: 12.09.2023). - Pexxum gocTyna: 11s aBTOpH3. TOJTb30BaTEIeH.

JonoJiHUTEILHAS JUTEpaTypa:

3no6uHa, C. B. MatemaTiueckuii aHAIM3 B 33/1a4ax U yrpakHeHusx : yueOoHoe mocodue / C. B. 3n06una, JI. H. ITocuniensckast.
- Mockga : PUBMATIINT, 2009. - 360 c. - ISBN 978-5-9221-1146-1. - Tekcr : anekTpoHHsI# // JlaHb :
3JIeKTPOHHO-OMOIMoTeuHast cucrtema. - URL: https://e.lanbook.com/book/2377 (nata obpamenus: 12.09.2023). - Pexum
JOCTYyIa: JJ1s1 aBTOPU3. MOJIb30BaTEIEN.

@uxtenrosll, I'. M. OcHOBBI MaTemMaThueckoro aHamusa. Yactes 2 / I'. M. ®uxrteHrossll. - 14-e uzn., crep. - Cankr-Iletepoypr
: Jlanb, 2023. - 464 c. - ISBN 978-5-507-46113-4. - TekcT : aneKTpoHHbIi // JIaHb : JeKTPOHHO-OMOIMOTEYHAs CUCTEMA. -
URL: https://e.Janbook.com/book/297692 (nata obparenus: 12.09.2023). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

Bepman, I'. H. C6opHuk 33124 o Kypcy Marematnueckoro ananusa / I'. H. Bepmasn. - 11-e u3n., crep. - Cankr-IletepOypr :
Jlans, 2023. - 492 c. - ISBN 978-5-507-46033-5. - Tekcr : a/1eKTpoHHbIH // JIaHb : 31eKTPOHHO-OUOIMOTEYHAST CHCTEMA. -
URL: https://e.lanbook.com/book/295943 (nata obparenus: 12.09.2023). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

HemupnoBuy, B. I1. Co0pHMK 33124 ¥ ynipakHeHHH 1o MateMarudeckomy ananu3y / b. I1. lemunosuu. - 25-e u3n., crep. -
Cankr-IletepOypr : Jlanb, 2023. - 624 c. - ISBN 978-5-507-47148-5. - Tekcr : anexTpoHHsI // JlaHb :
3JIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/332675 (narta obpamenus: 12.09.2023). - Pexum
JOCTyma: IjIsl aBTOPU3. MOJIb30BATENIeH.
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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

Hanpagsnenue noaroroku: 27.03.05 - MuHOBaTHKA

HpO(l)I/IJ'H; MOJATrOTOBKU:_Y IIpaBJieHNe NHHOBAIIMOHHBIMU IPOEKTaMH B cepe BRICOKMX TEXHOJIOTHIA

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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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