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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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[porpammy muctmIuiiHbl paspadorain(a)(u): Faiinymmnaa A.P. ; crapmmii npenosasarenp, K.H. Kypbanranees A.A. (kadenpa
CHCTEMHOI'0 aHaJIM3a ¥ MH(OPMAIMOHHBIX TEXHOJIOTHH, OT/ie/ieHre (DyHAaMEeHTAIbHONW MH(OPMATHKN 1 MH(POPMALIMIOHHBIX
texHonoruit), AAKurbangaleev@kpfu.ru ; Cronos Esrenuii JIsBoBuu

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIIK-3 CriocoOeH MCIoJb30BaTh HEOOXOUMbIE MaTeMaTHUYEeCKIe METOABI /1S pelleH s 3a1a4
MpoheCCHOHATBHOM AESTEIBHOCTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- OCHOBHBIC TTOJIOKEHHSI ¥ KOHIISTIIIUY aIreOpBl U TEOMETPHH,

- OCHOBHYIO TEPMHUHOJIOTHIO;

- MECTO U POJIb ANTeOpHl ¥ TeOMeTpHH chepe MaTeMaTHKH, HH(POPMATHKY 1 MH(POPMAITIOHHBIX TEXHOJIOTHH.

HoykeH ymeTs:
- UHTEPIPETUPOBATH MATEMATHYECKUE OOBEKTHI B TEPMUHAX areOphl U FeOMETPHH,
- OPHEHTUPOBATHLCS B 33/1a4ax aareOpbl U reOMeTpUu U (hOPMaTM30BBIBATh NIPEIMETHBIE OOJIACTH.

JloyKeH BiageTh:

- HaBBIKAMHM PELIeHUs CTAHIAPTHBIX 3a/1a4 areOpsl ¥ reOMETpHH,

TEOPETUYECKUMHI 3HAHUSIMH O 0A30BBIX pa3Jieliax JMHEWHOM anreOpsl, aHATUTUIECKOH TeOMETPUH,
HaBBIKAMH CBOOOIHOTO OOpaIlleH!s] ¢ TAKUMU OOBbEKTaMU KaK MaTPHLbl 1 MHOTOYJIEHBI, YNCIIOBBIE CHCTEMBL.

JIOIDKGH AE€MOHCTPUPOBATDb CITOCOOHOCTh Y TOTOBHOCTb:

- IPUMEHSTh MOJTyYeHHbIC 3HAHKSI U HABBIKY B CBOEH JIaJIbHEHIIIEN yueOHOW 1 POECCHOHATBHOM JIESITETbHOCTH.

2. Mecro guctumimasl (MoayJist) B ctpykrype OIIOII BO

HauHast qucrmIuiHa (MOayJb) BKMoveHa B paszaen "B1.0.04.02 JucturvHsl (MOLyn)" OCHOBHOM MPOgheCCHOHATBHOM
ob6pazosarenbroi nporpammsl 10.03.01 "UupopmarmonHast 6e3onacHocTsh (Be30nacHOCTh KOMIBIOTEPHBIX CUCTEM)" U
OTHOCHUTCA K o0s3arepHoi yactu OITOIT BO.

OcBauBaercs Ha | kypce B 1, 2 cemecTpax.

3. O0beM auCHUNINHLI (MO/IYJIsI) B 3aUeTHBIX eIHHUIAX ¢ YKa3aHHeM KOJHNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcsa ¢ npemnogasareieM (10 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTEIbHYIO
padoTy odyuarommxcsa

OO0111ast TPYIOEMKOCTh AUCIMILUIMHBI COCTABIAET 7 3a4eTHHIX(bie) enuHuIl(bl) Ha 252 vaca(oB).

KonraktHast padota - 144 yaca(oB), B TOM 4ucCIIe JieKIuu - 72 daca(oB), npakTiuyeckue 3aHsatus - 0 yaca(oB), 1abopaTopHbIe
padoTs! - 72 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON paboTh! - O Jaca(oB).

CamocrositesibHast pabota - 36 yaca(oB).
KouTposnsb (3auét / x3amen) - 72 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI TUCLMIUIMHBL: 9K3aMeH B 1 cemecTpe; 9K3aMeH BO 2 ceMecTpe.

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

4.1 CTpyKTypa B TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM Pa6oThl 0 JUCHUILINHE (MOIYJIIO)

3AE
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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
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pa3jesbr qucummnimmb / Ce- |Texuun, Texuun|lIpakru-[[Ipaktu-/Tagopa-/Tagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | popme | Bcero | popme | 00Ta
1. [Tema 1. KommiekcHble uncia. 1 2 0 0 0 2 0 1
2. (Tema 2. MaTpuusl. 1 2 0 0 0 3 0 1
3. |Tema 3. IlepectaHoBKHU. 1 2 0 0 0 4 0 1
4. Tema 4. Popmyna pa3ioxeHUsT ONPeIeTUTENS MO 1 2 0 0 0 2 0 1
CTpOKE.
5. |Tema 5. O6parHas MaTpuna. 1 3 0 0 0 3 0 1
6. |Tema 6. [ToHsATHE IPYMIIBI U TTOJIA. 1 3 0 0 0 2 0 1
7 Tema 7. JIuHeliHOe MPOCTPAHCTBO HAJ MOJIEM. 1 3 0 0 0 2 0 1
Tema 8. JIuHeliHas 3aBUCUMOCTh BEKTOPOB.
8. 1 3 0 0 0 2 0 1
9. [Tema 9. Panr matpuiipl. 1 2 0 2 1
10. Tema 10. OgHOpPOJHBIE CUCTEMBI ypaBHEHHI. 1 3 0 0 0 > 0 1
11. Tema 11. HeogHopoHble cUCTEMBI ypaBHEHUH. 1 3 0 0 0 4 0 2
12. Telvia 12. Buapl npou3BeeHU BEKTOPOB U UX 1 3 0 0 0 3 0 2
CBOJCTBA
13.|Tema 13. A puHHBIE TPOCTPAHCTBA. 1 3 0 0 0 3 0 2
14. Tema 14. YpaBHeHuUs MJI0CKOCTU B IPOCTPAHCTBE. 1 2 0 0 0 2 0 2
15.|Tema 15. MHOrouseHs!. 2 3 0 0 0 3 0 1
Tema 16. JIureitHOE IpOCTpaHCTBO. MaTpuiia
16. |muHeiiHOTO TIpeoOpazoBanus. [lepexox ot ogHOU 2 3 0 0 0 3 0 1
6a3bl K qpyrou
17. Tema 17. [IpeoOpa3oBaHusi ¢ IPOCTHIM CIIEKTPOM > 3 0 0 0 > 0 1
18.[Tema 18. EBKJINI0BO MPOCTPAHCTBO. 2 4 0 0 0 4 0 1
Tema 19. OproroHanbHble IpeoOpa3oBaHus U
19. |opToroHasbHbIe MaTPULIBL. 2 3 0 0 0 3 0 2
20. Tema 20. CummeTpruecKue npeodpa3soBaHusl. 2 > 0 0 0 0 2
21.[Tema 21. KBagpaTuuHbie (hOpMBI. 2 3 0 0 0 3 0 2
2. Tema 22. [IpuBeneHve kBaapaTUIHON (OPMBI K 2 3 0 0 0 3 0 2
[JIABHBIM OCSIM
3. Tema 23. Knaccudukarys KpUBBIX BTOPOrO 2 3 0 0 0 3 0 2
MopsIKa
24, Tewma 24. KanoHnueckue ypaBHEHHS IOBEPXHOCTEM 2 3 0 0 0 2 0 2
BTOPOTO MOPSIZIKA.
25.|Tema 25. Koneunble nosus 2 3 0 0 0 3 0 1
2. Tema 26. Kiacchl BBIYETOB IPOCTBIX YHCEIL. 2 3 0 0 0 4 0 1
CpaBHeHus.
O PAEKTPOHHBIH
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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
lToro 72 0 0 0 72 0 36
4.2 Cogep:xkanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. KomniiekcHble yucJaa.
SAEKTPOHHBIH
Crpanuna 5 u3 14. Bl YHHBEPCHTET
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KowmrmiekcHble uncia. OHpeHCJ’IeHI/Ie " ornepanyu HaJl KOMIUIEKCHBIMA YMCIIaMU. Anre6panqe01<a;{ 1 TPUT'OHOMETpPUYECKasd
q)OpMI)I. ,HCI[GHI/IC KOMILIEKCHBIX YHCeN. Y MHOKEHHE U ACJICHNE KOMILUICKCHBIX YUCEJT B TpHFOHOMCTpI/I‘{eCKOﬁ (bopMe.
NzBneyenue KOpHeﬁ HpOI/IBBOHLHOﬁ CTCHCHI/I.PEICCMOTPBHI/IG YaCTHBIX CJIy4aeM KOpHCﬁ MaJIOf CTEIEH! U UX MPUMEHEHHNE

Tema 2. MaTpuipl.

Marpunpl. Onpenesnenre 1 onepanuy Haa MaTpunamy. CBOMCTBa onepalyil CI0KEHNUsT 1 yMHOKEHHUS. Y MHOXKEHHE MaTPHLIbI
Ha ynciio. Onepanys TpaHCIIOHNPOBaHKS MaTpuibl. [IpoHOC onepanyy TpaHCTIOHMPOBAHNUS Yepe3 MPOM3BEICHIE U CyMMY
MaTpuil. Y MHOKEHHE MAaTPHIIBI Ha YMCII0. DKBUBAIEHTHOCTD ONEPalii yMHOKEHHS HA YMCIIO U YMHOXEHHE Ha IMarOHAIBHYIO
MaTpuIly.

Tema 3. IlepecTraHoBKH.

HepeCTaHOBKI/I. OHepaHI/II/I Ha mogcTaBKaMu. Crioco0 BBIYUCIICHHUS YETHOCTH IIOACTaHOBKU. OHPCHGHI/ITGHL KBaHpaTHOﬁ
MaTpHUIIbL.. OCHOBHBbIE CBOMCTBA OorpeaemTeIss B TEpMUHax CTPOK MaTpHUIbl. HpI/IMepI)I OHpeHCHI/ITCHeﬁ BTOPOI'O U TPETHETO
nopAaka. HeMOHCTpaLII/IH CBOIICTB OIIpeaeJnTeIsd Ha MaTpUllax Majioro nopAaiaka. HOHCTaHOBKI/I 1 MaTpulbl.

Tema 4. (I)OpMy.]Ia Pa3J0KE€HUA ONpeaeJuTEe A 10 CTPOKE.

dopmyna pasIoKeHHs ONpeAeIUTeNs o CTpoke. [leMoHcTpanms (popMyJT Ha ONpeaenTeNsIX Majloro nopsaka. Iloanxkxenune
TIOPSI/IKA MAaTPHIIBI IPY BBIYMCIIEHUH onpeaesnTens. [Ipuveps! Berancienus "¢urypHsix "onpenenureneil. Onpenenurens
Bangepmonpa. OnpenenuTens TpeyroabHON MaTpuiibl. OnpeiesuTer CBOIMMbIE K TPEyrolbHON (hopMe

Tema 5. O6paTHasa MaTpuIa.

ObparHas Mmarpuna. [Ipumep BbIUKCIEHUST OOPATHON MATPHUIIHI MAJIOTO MOPSIIKA ¢ TIOMOIIBIO aJIreOpanyecKuX JOMOTHEHUH.
JluneiiHple cucTeMbl ypaBHEHUI C HEBBIPOXIEHHON MaTpuiieid. CyliecTBOBaHUE M €JUHCTBEHHOCTD pelieHus. Popmyibl
Kpamepa. Bropoii criocod BeraucieHus: oopatHor Matpuiipl. Mertop ["aycca st perieHust CUCTeM, K KOTOPBIM ITPUMEHUMO
npasuio Kpamepa. OnHOpOAHBIE CUCTEMBI YPAaBHEHUI ¢ HEBBIPOXKAECHHON MaTpHULIEH.

Tema 6. IlonsiTHE rPyNNBI U NOJA.

[NousTre rpyns 1 noss. [IpuMeps! rpyni: rpymnis! MOACTAHOBOK, TPYIIThl HEBBIPOXKAESHHBIX MAaTPHL], TPYIIIbI CHMMETPHA
TUIOCKHX M IIPOCTPAHCTBEHHBIX (hUryp. IIpuMepsl Mmoseid: mose BBYETOB M0 IpocToMy Moaymo. HaxoxaeHne o6paTHOro
3JIEMEHTA B M0JIe BEIYETOB. XapakTepucTrka rmos. [Ipumeps! Beruncienus B nose ["anya mo momymo aga.

Tema 7. /IuneiiHO€ MPOCTPAHCTBO HAJ MOJIEM.

JIuneriHoe pocTpaHcTBO Ha/l nojieM.IToHsATHe BHYTPEHHEW 1 BHEIIHel orepaiuu B aliredpanyeckoi crpykrype. Cucrema
AKCHOM JIMHEWHOTO MPOCTPAHCTBA. [IpuMepsl TMHEHHBIX IPOCTPAHCTB: IPOCTPAHCTBO HANIPABJICHHBIX OTPE3KOB, IPOCTPAHCTBO
CTPOK 3aJIJAHHOW JJIMHBI, IPOCTPAHCTBO MATpPUILI 3aJaHHOTO pa3Mepa. IIpumep Mot KOMIUIEKCHBIX YKces KaK JMHEHHOTo
IIPOCTPAHCTBA.

Tema 8. /InHeiliHasA 3aBUCHUMOCTh BEKTOPOB.

JIuneiiHas 3aBucUMOCTb BeKTOpoB. OnpeeseHue MakCUMaIbHOM JINHEHHO He3aBUCUMON crucTeMbl. OCHOBHasI TeOpeMa O paHre
CHCTEeMBI BEKTOPOB. PaHT crcTeMsl BEKTOpOB Kak uucio BekTopoB B MJIHII. Pa3smepHocTs jiMHeiHOro npocrpancTsa. baza u
pasjioxkeHue BeKTopa o 6a3e. EqMHCTBEHHOCTh KOOPAMHAT BEKTOPA B 3aJaHHON Oase. Ba3bl B IPOCTPaHCTBE HATIPABICHHbIX
OTpPE3KOB U B IIPOCTPAHCTBE CTPOK. Brruncienne pasMepHOCTH KOHKPETHBIX IPOCTPAHCTB.

Tema 9. Panr maTpuibl.

Panr MaTpHUllbl KaK paHI' CUCTEMbI BEKTOPOB, COCTaBJICHHBIN U3 CTPOK MaTpHUIIbI. OcHoBHas TE€OpEMa O paHIre MaTpUlbl.
COBHaHeHI/Ie PaHroB MaTpullbl, BLIMUCJIICHHLIX 10 CTPOKaM U 110 CTOH6L{aM. H606XOHI/IMOC " JOCTATOYHOEC YCJIOBUE PABEHCTBA
HYJIIO ONpEACINTEIIA MAaTPULIbL.

BbluncneHre paHra MaTpULB! ¢ IOMOLIBIO SKBUBATIEHTHBIX IIpeoOpa3oBaHuil. MeTos okaliMiIeH!sI JUlsl BBIYMCIICHUS paHa
Matputipl. Panr npousseneHus marpuil. YacTHbIH cilydail, KOra OfiHa U3 MaTPUL] HEBBIPOXK/IEHA.

SAEKTPOHHBH
Crpanuna 6 u3 14. Il YHHBEPCHTET
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Tema 10. OgHopoaHbIe cHCTEeMbI YPaBHEHHUI.

OaHOpOAHBIE CUCTEMBI ypaBHEHUI. PerlieHust 0lIHOPOJHON CUCTEMbI Kak MOAMPOCTPAHCTBO B MPOCTPAHCTBE CTPOK 3aJaHHOMN
JUTUHBL PyHIAMEHTaIbHOE MHOKECTBO PEIIeHUI Kak 0a3Kc B MPOCTPAHCTBE pelieHuid. CBsA3b pa3MEepPHOCTH MPOCTPAHCTBA
PEILICHUH ¢ paHTOM MaTpPUIIBl U YUCJIOM Hen3BeCTHBIX. [IoHsATHE 0 YKcIie cTerneHer CBOOOIBI CUCTEMBL.

Tema 11. Heoaqnopogubie cucTeMbl ypaBHeHUIA.

Heonnoponnsie cuctemsl ypaBHeHuil. [IprMep oTcyTCcTBUS pelieHnid y HeOAHOPoAHOM cucteMbl. [Ipumep npocrteiiei
HECOBMECTHOW CHUCTEMBI, COCTOSIIEH U3 ofiHOro ypaBHeHHs. CoBMecTHOCTh. TeopeMa Kponekepa-Kanenmm. Obiee pereHne
HEOJHOPOJHOM cHcTeMbl. ['eomeTprueckas MHTepHperanust (GopMbl OOLIETO PelIeHUs] HEOQHOPOJHON CHCTEMBI.

Tema 12. Buabl npousBe/jeHusi BEKTOPOB U UX CBOICTBa

CkaJisipHOe ITPOM3BEICHNE BEKTOPOB U €r0 CBOKMCTBA. [ eoMeTprueckasi MHTEpIIpeTanyst CKJISIPHOTO MPOM3BEICHUS.
BekTopHoe mpou3BeicHue BEKTOPOB U ero CBOKCTBA. [ eomeTpuueckast nHTeprperanys. CMelaHHoe pou3BeieHHe BEKTOPOB
U ero cBoicTBa. ['eomerpuueckasi unrepnperanus. CKajasipHOe, BEKTOPHOE M CMEIIaHHOE MPOU3Be/IeHHs B KOOPIUHATAX,
BBIYMCJICHHBIX B OPTOHOPMHPOBaHHOM 0Oa3rice. HaxoxkeHre [UIMHBI BEKTOPa, YIjia MKy BEKTOpaMHu, TUIOMaaei 1 00beMOB C
MOMOLIBIO PACCMOTPEHHBIX OIepanuii.

Tema 13. Acp¢puHHBbIE MPOCTPaHCTBA.

A dunHHBIE TPOCTPAHCTBA KAK MHOXKECTBO, COCTOSIEE U3 TOUYEK U BEKTOPOB. CHcTeMbl KOOpAUHAT ap(pUHHOTO MPOCTPAHCTBA,
cocTosIIast U3 Havasla KOOpAMHAT 1 6a3uca JIMHEHHOro IpocTpaHcTBa. OnpeneneHre KOOpIUHAT TOYKH B 3a/IJaHHON cCHCTEMe
KOOpAUHAT. Y paBHEHUs NpsAMOIl Ha rockocTu. [lapamerpruueckoe ypaBHeHUe NpsMOil. Pazmunble (hopMbl ypaBHEHHIA
MPSIMOM, BBITEKAIOIUE U3 TTApaMETPUYECKOr0 YpaBHEHU . 3a/laud Ha IPOBEICHNE NPSMOIA: ypaBHEHHUE MPSAMON, TPOXOA el
yepes Be TOUKU. PaccTosiHMEe OT TOUKM 10 MPSAMOI Ha IJIOCKOCTH.

Tema 14. YpaBHeHHsI IVIOCKOCTH B IPOCTPaHCTBE.

VpaBHEHHUsI IVIOCKOCTH B IPOCTPAHCTBE. Y paBHEHUE IUIOCKOCTH B ITapaMeTpuyeckoi popme, B odmeit gpopme. 3anaun Ha
MIPOBEICHNE TUIOCKOCTH: TNIOCKOCTD Yepe3 TPU TOUKH, INIOCKOCTh Yepe3 TOUKY NapasuiebHO 3aJaHHOH IIOCKOCTH. PaccTosiHue
OT TOYKHM /IO TUIOCKOCTH. Y paBHEHHE MPsSMON B pocTpaHcTBe. [Ipsimast Kak nepeceyeHue ABYX IUIockocTel. PaccrosiHue ot
TOYKH /10 IPSIMOM B IIPOCTPAHCTBE. Y CJIOBUE TIEpeceyeH s JBYX IPSIMBIX B IPOCTPAHCTBE.

Tema 15. MHOro4JeHBbI.

MHorounensl. OnpesienieHre 1 OTepalfid HaJ MHOTOWIeHAMH. BbruricieHne 3HaYeHrs] MHOTOWICHA B Touke. JleeHue
MHOTO4JIEHOB ¢ ocTaTkoM. Haubosbinuii o6l aenurens. Anroputm Epkiinna. Kopenb mHorowiena. OCHOBHasi Teopema o
KOpPHSIX MHOrowIeHa. Pa3ioxkeHne MHOro4wIeHa Ha MHOKHTEIN HaJl TIOJIEM BEIIECTBEHHBIX ¥ KOMILUIEKCHBIX YMCEI.

Tema 16. JInneitHoe npocTpancTBo. MaTpuna JunHeiiHoro npeoopa3zosanusi. [lepexox oT oHoI 6a3bI K Apyrou

OnpepeneHre JUHEWHOTO MPOCTpaHCTBA. AKCHOMBI Beiisa. Onpenenenre TMHERHOTo oAnpocTpancTsa. [logmpocTpaHcTBO,
MOPOXAEHHOE CUCTEMOI BEKTOPOB. MaTpHLia IMHEHHOTro peodpa3oBaHus. CBs3b MeXy 6a3ucamMy MPOCTPAHCTBA.
KoopnuHathl BekTOpa B pa3HbIx 0azax. KoopanHaTsl BeKTOpa mocie JJMHerHoro npeodpasoBanus. [1o100HbIe MaTpHULIBL.

Tema 17. IIpeo6pa3zoBanus ¢ IPOCTHIM CHEKTPOM
CoOcTBeHHbIE 3HAUEHUsI M COOCTBEHHBIE BEKTOPHI JIMHEHHOTO onepaTopa. XapakTepUCTUIECKUI MHOTOUWIEH U
XapaKTepUCTUYeCKas MaTpyLia JJMHEHHOTo onepatopa. XapakTepiCTHUeKoe ypaBHeHHe. XapaKTepUCTUUECKUE YHCIa.

CoOCTBEHHBIE BEKTOPBI, OTHOCSIIHECS K OJHOMY COOCTBEHHOMY 3HaueHH0. CoOCTBEHHOE NOANpOCTpaHCTBO. [IpeobpazoBanus
C MIPOCTBIM CHEKTPOM.

Tema 18. EBkiin1oB0 npocTpaHcTBO.

EBkimpnoBo mpocrpancTBo. Onpenenenue u npuMepsl. CKaTspHOEe IPOU3BEIeHUE 1 ero cBoUCcTBa. CKalsipHOE POU3BEICHHUE B
KoopauHatax. OpTOHOPMUPOBAHHBII 6a3KC B €BKJIMAOBOM MpocTpaHcTBe. Criocod BEIYMCICHHS KOOPIMHAT BEKTOpa Yepes3
CKaJIsipHOe npousBeseHue. [Iponenypa oproronanuzanuy. [IpumeHenne npotiegypsl OpTOrOHATN3AIMH AJIs1 TOCTPOSHUS
OPTOHOPMHUPOBAHHOTO Hazuca.

Tema 19. OpToronaJjbHbIe IPe0OPA30BAHAS H OPTOTOHAJLHBIE MATPHIIBI.
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OrmpeziesieHre OPTOroHAIBLHOIO Npeodpa3oBaHusa. CBOICTBAa OPTOrOHAIBLHOIO oneparopa. IIpumep opToroHanbHOro
peoOpa3oBaHus -- MOBOPOT BEKTOPOB HA IJIOCKOCTH. Marpuiia OpTOroHaJIbHOrO Mpeodpa3oBaHKsi B OPTOHOPMHUPOBAHHOMN
6aze. CootHomenne Q*QAT=I. OnpenenuTesns opToroHaabHON MaTpuibl. OnrcaHue BCeX OpTOrOHAIbHBIX MaTPHI] BTOPOTO
TIOPSJIKA.

Tema 20. CuMMeTpHYeCcKHE MPe0OpPa3oBaHMsI.

CummeTpryeckue peodpazoBanus. [IpumMep cuMMeETpUYecKoro npeodpa3oBaHus -IIPOSKTUPOBaHNUE BEKTOPA HA
TOqIPOCTpaHCcTBO. CHMMETpHUECKIe IPeoOpa30BaHUs M CHMMETPHUECKIe MATPHITHL. BelllecTBeHHOCTh KOPHEH BellleCTBEHHOM
cUMMeTpuYeckor MaTpullbl. OCHOBHAsI TeopeMa O CHIMMETPUYECKUX Mpeodpa3oBaHusix. OpTOroHAIbBHOCTh COOCTBEHHBIX
BEKTOPOB CHMMETPUYECKOTO IPe0Opa30oBaHysl, OTBEYAIOIINX Pa3HbIM COOCTBEHHBIM 3HAUCHHUSIM.

Tema 21. KBagpatuunbie (popmbl.

Ksagpatuunsle ¢opmbl. OnpesieneHne KkBaapatudHoi ¢opmsl. MatpuyHas 3anuck. KoHrpysHTHBIE MaTpHILEl. 3aMeHa
NIepeMEeHHbIX B KBaipaT4YHOU popme. CBsA3b MEXIy MaTpUIiaMK KBaJApaTHYHBIX (hOPM TOCIe JIMHEHHOTO Mpeodpa3oBaHuUsl.
Merop Jlarpan:xa npuBeaeHusA K KAHOHMYECKOMY BUIY KBaapaTuyHoi opmbl. IlonoxurensHo onpeaeneHHble (hopMbl

Tema 22. [IpuBeeHue KBaAPATHIHON (pOPMBI K IJIABHBIM 0 CAM

3aKOH MHEPIIMH BellleCTBEHHBIX KBaIpaTU4HbIX (popM. OpTOroHasbHOE 10400Me BENIECTBEHHON CUMMETPUYECKON MaTPHUIIbI
JuaroHanabHoi Matpulie. [IpuBeneHne kBagpaTUUHON (pOpMBI K TJIaBHBIM OcsiM. CBA3b 9JIEMEHTOB JUAaroHaIbHON MaTpPUILIbI C
XapaKTepUCTUYECKUMH YUCIaMU CUMMETpUYECKOil MaTpuLibl. OmpeaesieHre 3HaKOB XapaKTepUCTUUECKUX YKCell
BEILIECTBEHHOW CUMMETPUYECKON (POpPMBI 6€3 BBIYMCIIEHHSI KOPHEH MaTPHUIIBL.

Tema 23. Knaccudukanust KpuBbIX BTOPOro nopsjaka

OrmpeiesieHre KPUBBIX BTOPOTrO NMOPsIIKa, He 3aBUCAIIEe OT aHAIUTHYECKOro MpecCTaBIeHne. DJUIMIIC, runepoosa u napadosa
KaK TeOMETPUYECKOe MECTO TOUYEK. BBIBOJ KaHOHUYECKHUX YpaBHEHHI KPUBbBIX. POKYCH KPUBBIX. ACUMITOTHI TUIIEPOOIIBL.
INonspuele kooparHaTh. EfHOE ypaBHEHHE KPUBBIX BTOPOTO NMOPsAIKA B MOJSAPHBIX KOOPAUHATAX. DKCLIEHTPUCUTET KPUBOIL.
Knaccudukanust KpuBbIX BTOPOTO MOPsIIKA TI0 ypaBHEHUIO B oOmiel gopme. [1aBHast 4acTh ypaBHEHHS U €€ paHr.
3aBHUCHMOCTb THIIA KPUBOW OT paHra rjaBHoi yactu. Ciryyail BBIPOK/IEHHSI KPUBOM BTOPOTO MOPSIKA -- pacraieHue Ha mapy
MPSIMBIX. AJITOPUTM OTHICKAHUSI KAHOHMYECKOTO BU/Ia KPUBOIA.

Tema 24. Kanonnuyeckue ypaBHeHHsI IOBEPXHOCTEH BTOPOro MopsjaKa.

Kanonuyeckue ypaBHeHMs MOBEPXHOCTEN BTOporo nopsaka. I'maBHas yacte ypaBHeHus. Knaccudukanusa nosepxHocTeit
BTOPOT'O MOPsJIKA N0 paHry riaBHoi yactu. Mccnenosanue (popMbl HOBEPXHOCTH C HOMOILBIO CEUEHUH MJIOCKOCTBIO,
napayuieabHON KOOPAUHATHOM MyIockocTy. Cilyyail BRIPOKIECHUS -- MTMHPUYECKUE TOBEPXHOCTH BTOPOr'o MOpsAKa.

Tema 25. Koneuynsie moJjist

VMHOXEHHE U CIoXKeHHe 10 Moy 0. MynbTUIuIMKaTuBHAs rpynna. [Ipoctoe koHeuHoe none. HeoOxoanumele 1 10CTaTOYHbIE
YCJIOBHS MOCTPOEHUs IpocToro noJs. [opsAnok asmemMenTa. MHOTOYJIEHB! Hajl KOHEYHBIMU MOJIAMU. [IpUMUTHBHBIA MHOTOYJIEH.
Pacimmpenue nons u nose Ianya. ITpumeps! moctpoenus noseit ['anya Haj JBOUYHBIM ITPOCTHIM IOJIEM.

Tema 26. Kiaccol Bb1ueTOB IpOoCTHIX yncesa. CpaBHeHus.

Lenble uucia, neamocTs ¢ octatkoM. Hanbounbimil o0mwmii nenuresb. Anroputm EBKinaa v pacliMpeHHbIH ajJroput™
EBxuinaa puis npoctsix yncen. HaxoxaeHne oOpaTHOro 1eMeHTa o MOy o ynciia. CpaBHUMOCTD LieJibIX uuces. JInHeliHble
cpaBHeHUs1. CucTeMbl CpaBHEHUIA, KuTalickas TeopemMa 0 octatkax. Manas teopema Pepma u teopema Jlarpanxa.

5. IlepeyeHb yueOHO-METOUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yUJaloImUXCcs Mo
JUCHUNIIHE (MOIYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BBIIOIHAETCS MO 33AaHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE MperofaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactust. CamocTosTeNbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYI0 pa0oTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYIO padoTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3zieioB) JUCHUILIMHEL, TaK U IPOPadOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HAlIpaBJIeHHbIE Ha 3aKpeTIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI ¥ HAaBBIKOB,
TOTOBATCS K TEKYLLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

Opranuzanys CaMOCTOSITENIbHON padoThl 0OYYaIOIINXCs perJIaMeHTPYETCsl HOPMaTUBHBIMU IOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl 1 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATebHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMam ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHuCTepCTBa HAYKH U BhICIIero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparm Nel4-55-996un/15 ot 27 Hosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHBIX 3aBe/leHuiT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmi)
(penepaspubIil yHUBEpCUTET"

INpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOI0 aBTOHOMHOTI'O 00Pa30BaTe/IbHOTO YUPEkKJEHH BBICLIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (ITpuBosrkckoro) deaepaabHOrO yHUBEPCUTETA
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6. ®OH/] OLIEHOYHBIX CPeICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

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

7. IlepedeHnb JUTEPATYPhl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIOoIaracT u3y4YeHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Y€pe3 JIEKTPOHHbIE OMOIHMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTIOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW ISl OCBOSHUS JUCIAIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe UCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANHOHHOI ceTH ""VIHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

EcrecTBeHHO-Hay4HBII TTOpTan - http://en.edu.ru/

HuTtepHeT-noptan odpazoBatesibHbIX pecypcos mo UT - http://www.intuit.ru/

WuTepHeT-MopTan ¢ HAyYHBIME pecypcam o MaTeMaTHIeCKIM HayKaM - http://www.mathnet.ru
Hayuynas snekTpoHHast oubmoreka - https://elibrary.ru/defaultx.asp

Hayunast snektponHas 6ubnroreka KubepJlenunka - https://cyberleninka.ru/

9. MeToquuecKne yKa3aHus /Iisi 00y4aronuxcs Mo 0CBOEHU0 JUCIHUILIMHBI (MO TyJis1)

Bujg pador MeToanueckue peKoMeHJamnu

JICKIIHN Bo BpemA IIGKHI/Iﬁ CTYACHTBI JOJIKHBI COCPENOTOYNTh BHUMAHNC Ha eé COIEPKAHNU. OCHOBHBIE TTOJIOKEHHUS
JICKIIMH, BaKHBIC OIIPEACIICHNUA U TCOPETUYCCKHUC TTOJIOKCHUA H€O6XOJII/IMO 3aIllUChIBaTh. KOHCHCKTI/IpOBaHI/IC
npeajmaracMoro 1nmpenoaaBaTejiceM MaTepualia BI)Ipa6ElTI>IBaCT Yy CTYACHTOB HABBIKU CAMOCTOATCJIBHOTO 0T6opa n
aHaJi3a HCO6XO,£[I/IMOﬁ IJId HUX I/IH(I)OpMaLlI/II/I, ymeHue 0o0JIee CKATO M YETKO 3aIMCHBAThH YyCJIbIIIaHHOE. .HCKHI/II/I
MOTI'YT CIIY’KUTb H€O6XOJII/IMI)IM BCIIOMOT'aTEJIbHBIM MATCPHUAJIOM B ITPpOHECCE NMOATOTOBKU K IPAKTUYECKUM
3aHATUAM U 9K3aMCHY.
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Bujg paéor MeToanuyeckue peKOMeHIalu

naboparopusle | [IpakTrdeckue 3aHATH MPOBOIATCS B (hopMe J1aOOPATOPHBIX paboT, Ha KOTOPBIX CTY/ICHTHI JOJIKHBI PelaTh
padoThI pasnuyHble 3aga4i. HekoTopble 3a1aHus BBINOIHAIOTCS COBMECTHO TPYIIION BMECTE C MpenojaBareliem,

HEKOTOPBIE 33/1aHUsI TPEOYIOT CAMOCTOSITENIHFHOTO BBITOJHEHUsI. B 3aBUCMMOCTH OT M3y4aeMoli TeMbI CTY/IeHTHI

BBIXOZAT K JOCKE AJIS1 BHIIIOJIHEHU S 3a/1aHK 110]] PyKOBOJCTBOM MpenojaBaTes U ¢ ero KOMMEHTapUAMU

CaMOCTOSI- N3ydenue anreOpbl ¥ reOMETpHH MTpeycMaTpHBaeT CHCTEMATHUYECKYIO CAMOCTOSITENIBbHYIO pa0OTy CTYAEHTOB Hajl
TeJIbHasl padoTa | JOIOJHUTEIbHBIMUA MaTepHalaMy; pa3BUTHE HaBBIKOB CAMOKOHTPOJISI, CHOCOOCTBYIOIMX MHTEHCU(UKALIN
y4eOHoro nporecca. M3ydeHre JeKIMOHHOro MaTepraa Mo KOHCIIEKTY JIEKLUIA JOJDKHO COMTPOBOXKAATHCS
M3yYeHHEM PEeKOMEH/IyeMOH JINTEPaTypbl, OCHOBHOU M JOMOJTHUTEIbHONU. OCHOBHOM LIENIbI0 OPTraHu3aIiy
CaMOCTOSITEJILHOI paOOTHI CTYAEHTOB SIBJISIETCS CUCTEMaTU3ALMS U aKTUBHU3ALNS 3HAHUMH, IOJIyYeHHbIX IMH Ha
JIEKLUAX U B TIPOLIECCE MOATOTOBKU K MPAKTHUECKNM 3aHATHAM. CTyieHTaM CIeIyeT CTPEMHUThCS K aKTUBU3ALIIN
3HAHMI Ha 3aHATUAX U IO JPYTUM AUCLUIIIMHAM.

CamocrositeNibHasi paboTa 1Mo U3Y4eHUI0 TUCHUIUTHHBL 'OCHOBBI alreOphl ¥ FeOMETPUM' TPEAToaraet
BHEAyJUTOPHYIO padoTy, KOTOpasi BKJIIOYAeT:

1. Pemrenre mpakTHYECKHX 33724 Pa3InIHON CIOKHOCTH.

2. PaccMoTpeHre BOTIPOCOB, OCTaBJIEHHBIX HA CAMOCTOSITENIBHOE U3yUYEHHE.

3. [ToAroToBKy K 9K3aMeHy.

9K3aMeH IIpu NOATOTOBKE K 9K3aMeHy 00yJaromeMycst peKOMEHIYeTCsI IIOBTOPUTh BECh TEOPETUIECKUI MaTepUa 1o
COOTBETCTBYIOIIIMM T€MaM C BHISIBJICHHEM KJTIOUEBBIX TEOPETUUECKUX aCIEKTOB U MpoOIieM, TpopabOTKOM
JIOTIOJTHUTEJIFHOTO MaTepHaja 1o TeMam. JlydireMy MOHUMaHUIO0 TeOPEeTUIeCKOro MaTepualia JUCIUILTHHBL OyaeT
CIIOCOOCTBOBATH pa3dop JIeTajlel Ope/ieIeHH, BHIBO/IA U JOKA3aTeIbCTB YTBEPKICHU, BBISBIICHUC
B3aMMOCBSI3ei MEX/Ty OIpeie/ICHUSIMH, YTBePKICHUSIMHI U CBOMCTBAMU OOBEKTOB, M3yJaeMbIX B aucnuIuinae. He
pEKOMEHIyeTCs B MPOIIecce MOArOTOBKU UCMOIb30BaTh HEMTPOBEPEHHBIE UCTOUYHUKY UHpopMaImu. s
TOJITOTOBKY K 9K3aMEHY 00yJaIeMycsl peKOMEH/IyeTCsl COCTABUTD TUIaH MPOIIecca MOTOTOBKY, BKITIOYAIOICH
U3yUYeHHE, MOBTOPEHUE, CHCTEeMATH3AINI, JIOTHIECKYI0 00pad0TKY MaTepuaia, aHau3 MOJTyIeHHOH
vH(pOpMAIUel ¢ BHISIBIIEHHEM BO3MOKHBIX CJIC/ICTBUI M HESIBHBIX CBOWCTB OOBEKTOB, COCTABJICHHEM CITUCKA
BO3MOXHBIX JJOMIOJHUTEIbHBIX BOMPOCOB U 3aJIaHUIA, TOJTOTOBKY K BBHIIIOJHEHUIO TPAKTUYECKUX 33/4a4 M0 TeMaM
JUCLUTUIAHBIL.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMponecca
10 JUCIHMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHoOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca 10 JUCHUIIIHE
(MOZyJTI0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MarepraibHO-TEXHHUECKOE 00ecTieueHre 00pa3oBaTeILHOTO TPOIIECCa TT0 JUCIUILTAHE (MOIYJTO) BKIIIOUAET B ceOs CIIeqyIoNIne
KOMIIOHEHTHI:

[NomemeHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCs, YKOMIUIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

Vue6Hble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTeEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
KomrbloTepHBIi Kitacc.

12. CpencrBa aganramuy mpenoaBaHusl JHCIAILUIMHLI K MOTPEeOHOCTSIM 00yJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

SAEKTPOHHBH
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- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPECTB, 00ECIIeYNBAIOIINX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMEHEHHE JIMCTaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH JUIs Tiepeaadyr MH(GOpMaIuy, OpraHu3aliy pasindHbIX (hopm
VHTEPaKTUBHOM KOHTAKTHOM paboThl 00ydalomerocs ¢ rpernojiaparesieM, B TOM 4Mciie BeEOMHApOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BAHBI J1 IPOBEJEHUS BUPTYAJIBHBIX JIEKLIUI ¢ BO3MOKHOCTBIO B3aUMO/IEIICTBHS BCEX YYACTHUKOB JUCTAHIIIOHHOTO
00yueHus1, MPOBE/ICHNsI CEMHHAPOB, BBHICTYIUIEHUS C JIOKJIaaMH Y 3aIUTHI BHIOJHEHHBIX paboT, MPOBEIeHNsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOW paboThI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHUu3aiy (POPM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIILHOCTU CIa4r 06y'{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’IeHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIbHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (l)OpMe, - He 6outee yem Ha 90 MUMHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4éTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENFHOCTH BHICTYIUICHUS 00YYaloIIerocst Ipy 3aliyTe KypcoBor paboTH - He foJiee yeM Ha 15 MHHYT.

Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM 1utanoM 1o Harpasienuio 10.03.01
"NHpopmanrionHas 6e30macHoCTs" ¥ IpoduIIo MOAroTOBKY "be30nacHoCTh KOMIBIOTEPHBIX CUCTEM .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.04.02 Anzebpa u zeomempusi

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

Hanpagsnenne noaroroku:_10.03.01 - MadopmarmonHas 6e30MacHOCTb

[Ipocuie noaroroBkyu: be30nacHOCT KOMITBIOTEPHBIX CHCTEM

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Topnay, B. A. Jluneiinas anreOpa u aHaIUTHYeCKast TeOMeTpHs : yueOHUK 1uist By3oB / B. A. T'opnau. - 2-e uzn., crep. -
Cankr-IletepOypr : Jlanp, 2022. - 300 c. - ISBN 978-5-507-44063-4. - Tekct : anekTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/208664 (nata o6pamenus: 13.01.2025). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. Bexnemunes, /1. B. Kypc aHammTryeckoi reoMeTpuu 1 JIMHEHHON anreOpsl : yueOHuK 1is1 By3oB / 1. B. Beknemues. - 20-e
n3a., crep. - Cankr-IlerepOypr : Jlanp, 2024. - 448 c. - ISBN 978-5-507-49779-9. - Tekcr : anekTpoHHbIi // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/402917 (nata o6pamenus: 13.01.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. CHopHUK 3a/1a4 110 aHATUTHYECKOM reoMeTpur 1 TuHeiHow anredpe / JI. A. Beknemumesa, [I. B. Beknemumies, A. 1O.
Ierposuy, 1. A. Uybapos. - 10-e u3n., crep. - Cankr-Iletepoypr : Jlans, 2023. - 496 c. - ISBN 978-5-507-48139-2. - Tekcr :
371eKTpOHHBIH // JlaHb : 31eKTpoHHO-OnbmmoTedHas cucrema. - URL: https://e.lanbook.com/book/341228 (nara oGpaienusi:
13.01.2025). - Pexum poctyna: ajist aBTOpU3. MOJIb30BATENEH.

4. bexnemuines, [I. B. Pemenune 3a1a4 13 Kypca aHaJIMTHUECKOW TeOMETPHHN U JIMHEHHON anreOpsl : yueoHoe mocodue / 1. B.
Bexnemumes. - Mocksa : PUSMATIIUT, 2014. - 192 c. - ISBN 978-5-9221-1480-6. - Tekcr : anekTpoHHslii // Jlans :
3/1eKTpOHHO-OMbMoTeynas cucrtema. - URL: https://e.Janbook.com/book/59632 (nara o6pamenus: 13.01.2025). - Pexum
JOCTyIa: AJi aBTOPU3. NOJIb30BaTEIEH.

5. COOpHUK 33/1a4 [0 aHAJTMTHYECKON reOMeTpUU U JIMHEWHOH anreope : yueOHoe rocoodwre / mox pea. F0. M. CmupHoBa. -
MockBa : MOCKOBCKHI LIEHTP HENPEPHIBHOIO MaTeMaTHyecKoro oopasosanus , 2016. - 391 c. - ISBN 978-5-4439-3003-9. -
Tekcr : anexkTponHsiit // Jlans : anekTpoHHo-OnbMoTeuHas cucrema. - URL: https://e.Janbook.com/book/80147 (nata
obpamenwusi: 13.01.2025). - Pesxum foctyna: uist aBTOpU3. ITOJIb30BATENCH.

6. HoBukos, A. 1. Havasa nuHelHO! anreOphl M aHAIMTHYECKas TeoMeTprs : yaeOHoe rmocooue / A. 1. HoBukos. - Mocksa :
OU3MATIIUT, 2015. - 376 c. - ISBN 978-5-9221-1618-3. - Tekcr : a5ekTpoHHsIi // JIaHb : 3JIeKTpOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/71997 (nata obparenus:: 13.01.2025). - Pesxum nocryna: 1uist aBTOpu3.
M0JIb30BaTeNIeH.

onoJHATEILHAS JUTEpPATYypa:

1. Kypom, A. I'. Kypc Bbicmeii anre6ps! : yueOHuk ai1si By3oB / A. I'. Kypor. - 26-e u3n., crep. - Cankr-Iletep6ypr : Jlans,
2025. - 432 c. - ISBN 978-5-507-52215-6. - Tekcr : aneKTpoHHsli // JIaHb : 31eKTpoHHO-0MOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/440306

(mara obpamenus: 13.01.2025). - Pexwm goctyna: uist aBTOpU3. TOJIb30BATEIIEH.

2. Boprakosckuid, A. C. JIuHeiiHas anredpa B npumepax U 3agavax : yueOHoe nocoodue / A. C. BoprakoBckuii, A. B.
[NanTenees. - 3-e uz., crep. - Mockpa : UHO®PA-M, 2023. - 592 c. - (Boiciiee o6pa3oBanue: bakanaspuar). - ISBN
978-5-16-010586-4. - Tekcrt : anekTpoHHsit. - URL: https://znanium.com/catalog/product/1907364 (aata obparueHus:
13.01.2025). - Pesxxum goctymna: 1O IMOIIKCKE.
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3. Boprakosckuii, A. C. AHaJIMTHYeCcKasi TeOMETpHsl B IpUMepax 1 3agadax : yueonoe nmocooue / A.C. boprakosckuii, A.B.
INaHTenees. - 2-e u3., crep. - Mocksa : UHOPA-M, 2021. - 496 c. - (Briciiee odpazoBanue: bakanappuar). - DOI
10.12737/11623. - ISBN 978-5-16-011202-2. - Tekcr : anekrponnsiil. - URL: https://znanium.com/catalog/product/1567547
(mata oopamenus: 13.01.2025). - Pexum rocTyma: 1mo moJimckKe.

4. OcrputoBcknid, A. H. Ananutiueckast reomerpust : yaeOHoe nocodue / A. H. OctputoBekuid. - KpacHosipck : Cubupckuii
(enepanbubiii yauBepcutet, 2011. - 92 c. - ISBN 978-5-7638-2196-3. - TekcT : anekrponHsiii. - URL:
https://znanium.com/catalog/product/443221 (nata oopamenus: 13.01.2025). - Pexum ocTyna: 1mo mojimcke.

5. lleBuog, I'. C. JIuneiiHas anredpa: Teopus U MPUKJIaTHbIE aclieKThl : yaeObHoe nocodue / I'. C. IlleBnoB. - 3-¢ usg., ucmp. u
Jor. - Mocksa : Maructp : UHOPA-M, 2023. - 544 c. - ISBN 978-5-9776-0258-7. - Tekcr : anekTponnsiid. - URL:
https://znanium.com/catalog/product/1910872 (nara odpamenust: 13.01.2025). - Pexum noctyma: mo nofarmcKe.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.04.02 Anzebpa u zeomempusi

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

Hanpagsnenne noaroroku:_10.03.01 - MadopmarmonHas 6e30MacHOCTb

[Ipocuie noaroroBkyu: be30nacHOCT KOMITBIOTEPHBIX CHCTEM

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON 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.

3AE
Crpanuna 14 u3 14. IEl YHH



http://www.tcpdf.org

