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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 auciuIUTMHEL paspadorai(a)(u): goreHT, kK.H. [llypeirua B.B. (Kadenpa reomerpun, otieneHne MaTeMaTuKu),
1Vadim.Shurygin@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 KOHCYJIbTHPOBATh U UCIIOJb30BaTh (DYHAAMEHTAIbHBIE 3HAHUS B 00JIACTH

MaTeMaTH4YecKOro aHaIn3a, KOMIUIEKCHOTO U (DYHKIIMOHAJIBHOTO aHAIM3a anredpsl,
AHAJTMTHYECKON reoMeTpuu, T epeHIraIbHON reOMEeTPUU U TOMOJIOTHH,
ImrpepeHIaIbHBIX YpaBHEHUH, AUCKPETHON MaTeMaTUKH M MaTeMaTUYECKOH JIOTHKH,
TEOPUU BEPOSATHOCTEN, MATEMATUYECKOI CTATUCTUKY U CIIyYaiHbIX IPOLIECCOB, YUCIEHHBIX
METOJIOB, TEOPETUIECKON MEXaHUKHU B MMPO(ECCUOHANTBHON JesTeIbHOCTU

OO0yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OCHOBHBIE MOHSTHSI aHATUTUIECKOW TeOMETPHH, ONIPEIEICHUS U CBOMCTBA MaTeMaTHYECKUX OOBEKTOB B 9TOW 00JIACTH,
(bopMyTMpOBKY yTBEPKAECHUI, METOABI HX I0KA3aTEJIbCTBA, BO3MOKHBIE Chephl MX MPUIIOKEHHH, B TOM YHCTIe B
KOMIIBIOTEPHOM MOJIEJIMPOBAHUN F€OMETPHUYECKIX OOBEKTOB U SIBJICHHUIA.

JloKeH yMeTh:

peliaTh 3aJa4i BHIYMCIUTEIBHOIO M TEOPETHYECKOTO XapakTepa B 00JacTh reOMETPUM TPEXMEPHOI'0 €BKJINIOBA
(adpcpuHHOrO) MpOCTpaHCTBA U MPOEKTUBHON TUIOCKOCTH, JOKA3bIBATh YTBEPKACHHUS.

JlomxeH B1afeTh:

MaTeMaTUYECKUM arapaTtoM aHATUTUIECKON F€OMETPUH, AHATUTUUECKUMH METO/IAMU UCCJIEI0BAHMS F€OMETPUIECKUX
OOBEKTOB.

I[OJDKCH AEMOHCTPHUPOBATH CITIOCOOHOCTH ¥ TOTOBHOCTD:

B pe3ysibrare 0cBOEHMSI AUCHUILUIMHBL 00YYAaIOIUICS TOJKEH:

1) 3HaTh: OCHOBHBIE TOHATHS AHAJTUTUYECKON TeOMETPUH, OpeIeIeHHs] U CBOMCTBA MaTe-MaTHUeCKUX OOBEKTOB B 3TOH
obsacTd, pOpMYIMPOBKM YTBEPXKIEHHUIA, METOBI MIX JOKA3aTeNIbCTBA, BO3MOXKHBIE C(hephl MX MPHUIIOKEHHUH, B TOM YHCIIE B
KOMITBIOTEPHOM MOJIEJIMPOBAHUN T€OMETPHYE-CKUX OOBEKTOB U SIBJICHHUH.

2) YMeTh: pemaTh 3aJa4i BRIYMCIUTEIFHOIO U TEOPETUYECKOI0 XapaKkTepa B 00JIACTH Ie0-MeTPUH TPEXMEPHOTO eBKIMIO0BA
(acpdpmHHOTO) IPOCTPAHCTBA M TPOSKTUBHOMW TNIOCKOCTH, I0KA3bI-BaTh YTBEPKICHHU.

3) BJ'[aI[eTI)Z MAaTEMATUYECKUM aIrapaTom AHAJINTHYECKON reoOMeTpru, aHAJIMTUICCKUMHN METOAAMU UCCIICJOBAHU A
T€OMETPHUYCCKUX OOBEKTOB.

2. MecTo nucuumJauabl (Moayas) B ctpykrype OIIOII BO

Hanaas qucnmruivHa (MOAyJb) BKodeHa B paszaen "B1.0.13 [Iucnurummast (MOgysm)" OCHOBHOH MPOoecCHOHANBHON
obpazosarenbHol nporpammsl 02.03.01 "Marematuka 1 koMibloTepHbie Hayku (Hayka o JaHHBIX)" ¥ OTHOCHTCS K
obs3arenpHoi yactu OITOIT BO.

OcBauBaercd Ha 1 kypce B 1, 2 cemecTpax.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIIsAEeT 8 3a4eTHhIX(bie) enuHuIl(bl) Ha 288 vaca(oB).

KonraktHast pabota - 128 yaca(oB), B TOM 4ucIIe JieKiuu - 64 daca(oB), MpaKTHUYECKUe 3aHATHS - 64 yaca(oB), 1abopaTtopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrosTenbHast padoTa - 124 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopma MpOMeKyTOUHOTO KOHTPOJISI JUCHIUMIUIMHBL: 3a4eT B 1 cemecTpe; 9K3aMeH BO 2 ceMecTpe.

SAEKTPOHHBH
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. Ilpenmer Kypca aHaTUTHYECKON
reomMeTpuy. JIMHelHbIe onlepauuy HaJl BEKTOPaMH 1
1 [x CBO¥icTBa. BeKTOpHOE POCTPaHCTBO. 1 4 0 4

Addpunnoe npocrpanctso. [Inockoctu B 0 0 0 10
appuHHOM ITPOCTPAHCTBE.
Tema 2. CkansipHOE ¥ KOCOE MPOU3BEAECHUS

5 |BeKTOpOB. ITpoek1y BEKTOPOB HA IIIOCKOCTD U 1 3 0 3 0 0 0 3

npsiMyto. CKaJIsipHOE NTPOU3BEICHHE.

Tema 3. EBK/INIOBO BEKTOPHOE M €BKJIMIOBO

apurHOE IpocTpaHcTBa. OPTOHOPMUPOBAHHBIE
3. |6a3uchl 1 IPSMOYTOJIbHBIE CUCTEMbI KOOP/IMHAT. 1 4 0 4 0 0 0 10
[Inomage TpeyrojapHUKa.

Tewma 4. Ilpsamas nuHMA Ha a(HUHHOIN MIOCKOCTH.
B3anmnoe pacnonoxenue AByx npsmMeix. Ilyuku

4, [IPAMBIX. IIpsmas Ha eBKINAOBON IJIOCKOCTH.

" [PaccrosiHue OT TOUKM [0 NPAMOM. YTOJ MEXIY
TIPSIMBIMU.

Tema 5. KpuBble BTOpOro nopsiaka, 3aJaHHbIe
KaHOHWYECKUMU ypaBHeHUsIMU. [lapamerpuueckue
ypaBHEHH:. [IUPEKTPHUCH U X CBOWUCTBA. | 1aBHBIE
5. [mampaBnenus. KacarenpHbie. @okanbHbIE 1 6 0 6 0 0 0 10
(ontuyeckue) cBoiicTBa. [lossipHbIE ypaBHEHHU
KPHBBIX.

Tema 6. Penep u adpunHas cucremMa KOOpAUHAT B
agdunHOM npocTpaHcTBe. OPTOHOPMUPOBAHHbBII

6. |penep u npsIMOYroJipHasi cCUCTEMa KOOPAWHAT B 1 4 0 4 0 0 0 10
€BKJINJI0BOM a(p(hpMHHOM ITPOCTPAHCTBE.

7 Tema 7. BEKTOPHOE U CMEIIAHHOE POU3BEACHUS. 1 4 0 4
" |BexTopHble TOXAECTBA.

Tema 8. TIpsimast IMHUSA U TJIOCKOCTD B

MIPOCTPAHCTBE. AHHYJISITOP MOJIPOCTPAHCTBA.
8. |Ilyuok miockocreil. CBsI3Ka IIOCKOCTE. 1 4 0 4 0 0 0 8
BzanMHOe pacrosyioxxeHue AByX HpsIMbIX.

Tema 9. ComnpsiKeHHOE TPOCTPAHCTBO €BKJIMAOBA
BEKTOPHOT'O TpocTpaHcTBa. OpTOroHaIbHOE
JOMOTHEeHHe noanpocTpancTBa. HopmansHoe
ypaBHEHHUE IIOCKOCTH. PaccTosiHue OT TOUKH 10
riockoct. HopmanbHOe ypaBHEHHE PSMO.

9. [PaccrostHue OT TOUKM A0 npsimoi. Paccrosiame 2 6 0 6 0 0 0 8
MekIy ABYMsI CKPELIMBAIOIIMMUCS TPSIMBIMH.
OO01uii eprieHANKYJISP IBYX CKPEIMBAIOIINXCS
NPSIMBIX.

3AE
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

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

Tema 10. AdpdpunHBIE 1 U3OMETPHUYECKHE
npeoGpazoBanusl. ['pynma adpduHHbIX
npeoOpazoBaHuil apPHUHHOTO MPOCTPAHCTBA.
10. |13omopdu3M eBKINAOBBIX apUHHBIX 2 6 0 6 0 0 0 10
IpocTpaHCTB. I'pyma IBMKEeHHI eBKIMI0Ba
apuHHOTO NPOCTPaHCTBA.

Tema 11. O61mas Teopusi KpUBBIX U MTOBEPXHOCTEH

BTOPOTO MOPSIAKA. ACHMIITOTHIECKHE KOHYCHI

runepoononos. Ksagparuaasie hbopMmsl,

11, [AccommmpoBantbie ¢ ypaBHeHHeM ) 6 0 6 0 0 0 10
rUNEepHoBepXHOCTH. A UHHBIE NUHBAPUAHTHI

YPaBHEHUS TMIIEPIIOBEPXHOCTH BTOPOTO TIOPSIIKA.

Tema 12. AcumnToTrdyeckre HampasieHus. Llentp.
JrnameTpasbHble THIepIIOcKocTH. CONpsiKEHHOCTh
HaIlpaBJIeHUil OTHOCUTEJIBHO TMIIEPIOBEPXHOCTH
BTOpOro nopsaka. KacatenpHas runepiockocTs.
Kraccudukanyss KpUBbIX BTOPOro nopsigka Ha

12 addUHHOI 1 eBKJIMIOBON TIOCKOCTSIX. > 6 0 6 0 0 0 10
" |Kimaccugukars noBepxHOCTEH BTOPOro Mopsiaka B
appUHHOM U €BKJIUIOBOM TPEXMEPHBIX
[IPOCTPAHCTBAX.

Tema 13. [IpoekTHBHOE IPOCTPAHCTBO.
[IpoektuBHbIi penep. [Ipsamble, m1ockocTy U
TUIEPIIOBEPXHOCTH MTPOEKTUBHOTO MIPOCTPAHCTBA.
13.|['pynma npoeKTHBHBIX TPe0Opa3OBaHU. 2 6 0 6 0 0 0 10
[TpoexTiBHas KiaccupuKanys KPUBBIX U
MOBEPXHOCTEH BTOPOTO MOPSIIKA.

l1Toro 64 0 64 0 0 0 124

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. IllpeameT Kypca aHaJuTH4decKoii reoMmeTpun. JInHeliHbIEe ONepamui HA/l BEKTOPaMH U HX CBOWCTBA.
BekTopHoe npocrpancTBo. AdpcdunHoe npocTpancTBo. Ilnockoctn B ahpunnom npocrpancrse.

Ipeamer Kypca aHANTUTUYECKOH reomeTpun. KpaTtkuil ucropudeckuii 0630p.
BexkTops! 1 apprHHBIE cCTEMBI KOOPMHAT Ha IUIOCKOCTY M B IPOCTPAHCTBE.
CB0GOHbBIE BEKTOPBI. BEKTOpHOE MPOCTPaHCTBO.

JIuHelHO 3aBUCHMbIE U JIMHEHHO HE3aBUCUMBIE CHCTEMbI BEKTOPOB.

Basuc 1 koopauHaTthl BEKTOpA.

JluneliHbie OTOOpaKEeHMSI.

A dpuHHOE TTPOCTPAHCTBO.

Tema 2. CkausipHoe 1 Kocoe Npon3BeieHHs1 BeKTOPoB. IIpoeknnu BeKTOPOB Ha MI0CKOCTh U MPSIMYIO.
CkansipHoe Ipou3BeeHue.

JluHeliHbIe onepaly B KOOpAWHATAX.

Kommozutmy THHERHBIX 0TOOpaKEeHIH.

A dpuHHBIE cUCTEMBI KOOPIUHAT HA IJIOCKOCTU M B TPOCTPAHCTBE.
Paznunble ypaBHeHMs 110cKocTel B adp(pMHHOM MPOCTPAHCTBE.

3AE
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CkaJispHOe U KOocoe MPOU3BEACHHS BEKTOPOB, UX CBOICTBA.
[Tpoekunu BEKTOPOB HA IUNIOCKOCTh M MPSMYIO KaK JIMHEHHbIE 0TOOpaKEHHUS.

Tema 3. EBKIN10B0 BeKTOPHOE N eBKJINI0BO appuHHOoe npocTpaHcTBa. OPTOHOPMHPOBaHHbIE GA3HCHI
NpsAMOYroJbHbIe cucTeMbl KoopauHat. Ilnomaas TpeyroabHuKa.

EBK/M10BO BEKTOpHOE MTpocTpaHcTBO. EBKINMI0BO ahprHHOE TPOCTPaHCTBO.

PasnuuHble ciocoObl 3aJaHuUS TOANPOCTPAHCTB B €BKJIMAOBOM BEKTOPHOM MTPOCTPAHCTBE U
B €BKJIMA0BOM ah(pUHHOM MPOCTPAHCTBE.

OpTOHOPMHPOBAHHbIE 0a3KCHl B €BKJIMIOBOM BEKTOPHOM ITPOCTPAHCTBE.

[IpsAMOyrosibHblE CUCTeMbl KOOPAUHAT B €BKJIU0BOM ah(PUHHOM MPOCTPAHCTBE.

[Tnomane TpeyroirpHUKA.

Tema 4. Ilpsamas qunus Ha acpuHHOK MII0CcKOCTH. B3anMHoe pacnoJsio:kenne AByX npsiMbix. [Tyukn npsiMbIx.
IIpsimast Ha eBKJIHI0BOM II0cKOCcTH. PaccTossHue oT TOYKH /10 NPsAMOT. YT0J MesKay NPsSIMbIMH.

[psimast tmHMS HA apPUHHOM TUIOCKOCTH 1 €€ pa3sIMIHble CIOCOObI 3a/1aHNI.

Hanpasssonuii BekTop npsMoi. B3anmMHoe pacnosioxeHue JByX TOUYeK OTHOCUTENBHO NMpsIMOi. B3anMHoe pacronoxeHue
IBYyX NpsAMBIX. [Tyuku npsameix. I1psAmas Ha eBKJIMIOBOMH MIIOCKOCTH.

HopmaibHelil BeKTOp NpsAMON. Y paBHEHH MPSAMOM B MIPSAMOYTOJILHOM CHCTEME KOOPAMHAT.
Tema 5. Kpusble BTOPOro nopsjaka, 3ajjaHuble KaHOHNYe CKHMH ypaBHeHusiMu. IlapameTrpuueckue ypapHeHHsI.

JdupekTpucsl H UX cBolicTBa. I'1aBHble Hanpasaenns. Kacareasnblie. @okajbHble (ONTHYECKHE) CBOIICTBA.
IMoasipHbIe ypaBHEHNUsI KPUBBIX.

KpuBble BTOporo nopsjika, 3ajaHHble KAHOHUYECKIMH yPaBHEHUSIMU.

OKpy’KHOCTB, JUUIIC, TUTIepOoa, mapadosa. PokaabHbIE pauyCHI.

AkcueHTpucuteT. [logodue KpUBBIX C OAMHAKOBBIM SKCLIEHTPUCUTETOM.

Ilepeceuenue kpuBoi U MpAMOH. [luaMeTp, conpsikeHHBI XOpJaM AaHHOTO HarpasJieHus. | TaBHbIe HallpaBJIeHuUs.
KacarenbHble. @okanbHble (onTHYecKHe) cBOUCTBA. [losApHbIE ypaBHEHUS KPUBBIX.

Tema 6. Penep n acppunnas cucrema koopaunar B adpuaaom npocrpanctse. OpTOHOPMHPOBAHHBIN penep u
NPSAMOYroJbHasA CHCTeMa KOOPMHAT B eBKJIN0B0M ad)(hbimHHOM pocTpaHcTBe.

ITpeobGpa3oBaHus cUCTEM KOOPAUHAT.

Penep B adpunHOM npoctpancTBe. AddrHHas cucteMa KOOpauHaT B apUHHOM

npocrpanctie. [IpeobpasoBanue adPUHHON cUCTEMBbI KOOPIMHAT.

Opuenrainus agpGUHHOTO npocTpaHcTBa. OPTOroHaIbHBIE MATPHIIBL.

OPpTOHOPMHPOBAHHKIN PETiep U MPSIMOYTOJIbHAS CHCTEMA KOOPAMHAT B €BKJIMIOBOM a(p(hpHMHHOM MPOCTPAHCTBE.

Tema 7. BekTOopHOE U cMellIaHHOE NPOU3BeaeHus. BekTopHbIe TOXK/aecTBA.

BekTopHoe U cMemmaHHOe IPOU3BECHUS B TPEXMEPHOM E€BKJIMIOBOM BEKTOPHOM NPOCTPAHCTBE.

DopMyJTHL 1711 BRIYUCIICHUST BEKTOPHOTO TIPOM3BeIeHNs B aphUHHOMN 1

NPSIMOYTOJIBHOM CUCTeMaX KOOpPAMHAT.

CMerniaHHOE TPOU3BEICHNE BEKTOPOB U €T0 CBOWCTBA.

BekTopHble TOXIECTBA.

COOTHOIIICHUS MKy CTOPOHAMH U YIJIaMH C(DePUUYECKUX TPEYTOJILHUKOB.

Tema 8. IIpsiMast IMHUSA U IJIOCKOCTH B MPOCTPAHCTBE. AHHYJIATOP noanpocTpancTsa. Ilydyok miockocreii.
Cas3ka miuockocreil. B3aumMHoe pacnoJioskeHue IBYX NpPsIMbIX.

Ipsimast TMHKS ¥ TUIOCKOCTB B TIpocTpaHcTBe. [IpocTpaHCTBO JIMHENHBIX (DyHKIMI Ha BEKTOPHOM ITPOCTPAHCTBE.
ConpsixeHHBI 6a3uc. AHHYIATOP noAnpocTpancTBa. CriocoObl 3aJaHus OANPOCTPAHCTBA B BEKTOPHOM IPOCTPAHCTBE.
[Ipsamas B TpexmepHoM adpHUHHOM IpocTpaHCTBe. B3anMHoe pacronoxeHue AByX miockocred. [ydok mmockocreit. Baanmuoe
pacrosioxxeHue Tpex riockocreil. Cesi3ka IIockocTell. B3anMHoe pacmonokeHne IBYX MpsIMBIX.

Tema 9. ConpsizkeHHOE POCTPAHCTBO €BKJINA0BA BEKTOPHOI0 NpocTpancTBa. OpToroHajibHoe JONOJHEHHe
noanpocrpancrsa. HopmaabHoe ypaBHeHne miockoctu. Paccrosinue ot Toukn 10 miockoctu. HopmasbHoe
ypaBHeHue npsimoii. Paccrosinne ot Touku 1o npsimoii. Paccrosinne Me:xay AByMsi CKp e HIMBAK MU CSI
npsaMbpIMA. O0Iuil NepneHMKYJISAP ABYX CKP eIUBAaIOIUXCS MPSMBbIX.

Bzaumuoe PaCIOIOKEHUE HpHMOﬁ U1 IIJIOCKOCTU B TPEXMEPHOM €BKJIMAOBOM a(i)CI)I/IHHOM ITPOCTPAHCTBE. COHpH)KeHHOC
MPOCTPAHCTBO €BKJINA0BA BEKTOPHOT'O ITPOCTPAHCTBA. OpTOl"OHEU'ILHOC JOIOJIHEHUE MOAITPOCTPAHCTBA. HOpMEU'H)HOC YpaBHEHUE
IIJIOCKOCTH. HpHMaH B TPEXMEPHOM €BKJINJIOBOM aCbCI)I/IHHOM MPOCTPAHCTBE. Paccrosinue MEXKAY ABYMA CKpEIIMBAIOIINMUCH
NpAMbIMUA.
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Tema 10. A punHBIE N H30MeTpHUYECKHE NPeodpa3oBanus. ['pynna adpuHHBIX npeoopa3oBannii adpuHHOTO
npocrtpancTsa. Mzomop dusm eBKInaoBbIx ac puHHBIX NpocTpadcTB. ['pynna ABn:KeHNT eBKINA0Ba
adpcnHHOrO NpoCTpaHCTBA.

AdduHHbIE U M30METPUUYECKUE PE0OPa3OBaHUS (JIBUKECHHUS).

Addunnbie oTodpakenust appUHHBIX IPOCTPAHCTB U CIIOCOOBI X 3a1aHUS.
N3omopdusm adpUHHBIX TPOCTPAHCTB M €r0 CBOWCTBA.

I'pynna appunHBIX peodpaszoBanuii ahpUHHOTO MPOCTPAHCTBA.
N3omopdusm eBKIMAOBHIX ap(pUHHBIX TPOCTPAHCTB U €r0 CBOMCTBA.
I'pynna aerxkeHuii eBkInaoBa ap(hUHHOIO MPOCTPAHCTBA.

Tema 11. O61as Teopusi KPUBBIX H NOBEPXHOCTEH BTOPOro NOPAAKA. ACHMITOTHYECKHE KOHYCHI
runepo6ogoua0B. Kpagparuunsie (popMbl, aCCOIHUPOBAHHBIE ¢ YpaBHEHHEM runepnoBepxuocTu. Ad dunnabie
HHBAPUAHTHI YPaBHEHHSI THNEPIOBEPXHOCTH BTOPOro NOPSIKa.

OO01mas Teopusi KPUBBIX U MIOBEPXHOCTEH BTOPOTo MOPSIIKA. ACUMIITOTUYECKHE KOHYCHI THIIepO0IOMAOB. [ MIeproBepXHOCTD
BTOpOTO Mopska B aduHaOM npoctpaHcTBe. [IpeodpasoBanue K03(hPUIIMEHTOB ypaBHEHHsI THIIEPIIOBEPXHOCTH BTOPOTO
nopsiika Mpu 3ameHe penepa. KBagparuussie (hopMBl, aCCOLMMPOBAHHBIE C YpaBHEHHEM TUIIEPIIOBEPXHOCTH.

Tema 12. Acumnroruueckne HanpapiaeHus. llenrp. Inamerpanbubie runepmiockocti. ConpsizKeHHOCTh
HaNpaBJIeHHH OTHOCHTEJILHO MNEPIOBEPXHOCTH BTOPOro nopsjaka. KacarejbHasi runepmniockocTs.
Kaaccudpukanuss KpuBbIX BTOpOro nopsajaka Ha adpuHHO 1 eBKJINI0BOM miockocTax. Knaccndgukanusa
MOBEPXHOCTEH BTOPOro mopsAaaka B appMHHOM U eBKJIHJ0BOM TPeXMePHBIX PO CTPAHCTBAX.

[TepeceueHue TUNEPIIOBEPXHOCTH C MPSIMOM. ACUMIITOTUYECKHUE HAPaBJICHUS.

LenTp rumneprnoBepXHOCTH BTOPOTO Mopsiaka. JJuaMeTparbHbie THIIEPILTIOCKOCTH.

ConpskeHHOCTh HAMPaBJIeHUH OTHOCUTEILHO TMIEPIIOBEPXHOCTH BTOPOTO MOPSIIKA.

Krnaccugukanms moBepxHOCTel BTOPOro mopsiaka B ap(puHHOM 1

€BKJIMJJOBOM TPEXMEPHBIX IPOCTPAHCTBAX.

Tema 13. [IpoexTuBHoe npocTpancTBo. IIpoekTusnbiii penep. Ilpsavbie, IJI0CKOCTH U THNEPIIOBEPXHOCTH

NPOEKTHBHOIO MpocTpadcTBa. I'pynna npoekTuBHLIX Npeoopa3oBanmii. [IpoexTnBHas KiaccuuKanus KpUBBIX
1 IOBEPXHOCTEN BTOPOro MOpsiIKa.

[IpoexTrBHOE MpocTpaHCcTBO. [IPOEKTUBHBII penep 1 cocoObl ero 3a/laHusl.
ITpsiMble, TJIOCKOCTH M TMIIEPIIOBEPXHOCTU NMPOEKTUBHOTO IPOCTPAHCTBA.

A dunHHBIE KapThl TPOEKTUBHOTO MIPOCTPAHCTBA.

OnHOpOJHBIE KOOPANHATHI TOUKHU POEKTUBHOTO ITpOocTpaHCTBa. Teopema [le3apra.
I'pymna npoeKTHBHBIX MpeoOpa3oBaHMUM.

ITpoexTnBHas Kiaccu(UKALMs KPUBBIX M OBEPXHOCTEN BTOPOTO MOPSAIKA.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS M0
U CIHILIIHE (MOIYJIIO)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BBITIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJACTBE NperiofiapaTeisi, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocrosiTenbHast padoTa MoApa3AenseTcss Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbBHOE OCBOGHHE OTIEIBHBIX TeM (pa3ziesioB) TUCHUILUIMHBI, TaK U IPOPaOOTKY TeM (pasziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs YUTAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYI0
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHNU s, HANIPABJICHHbIC Ha 3aKpeIIeHue 3HAaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJIaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 3JeKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOYASL:

IMopsnok opraHU3alMK M OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEeATEIBHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClielJUaINTeTa, IPOrpaMMaM MarkCTpaTyphl (YTBEpK/IeH PUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa obpazoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHUI"

VcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBomkckuii)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTI'O 00Pa30BaTeIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHaabHoro oopazonanus "Kazanckuit (IprBosnkckuil) deaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBosskckoro) penepaibHOrO yHUBEPCUTETA
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B.B. Hlypeirun, B.B. Ilypsirun (mi). AHanutryeckas reomerpus. Yacts 3. MHOromepHsle npocTpaHcTBa. [ unepnoBepxHocTi
Broporo nopsinka. Kazanp: KOV, 2014. - 160 c. - http://libweb.ksu.ru/ebooks/05_034_000411.pdf

I1.C.Anexcangpos, Kypc ananmrideckoii reomeTpu 1 imHeiHo# anreopst. CI16.:JIanp, 2009. - 512 c. -
http://e.Janbook.com/books/element.php?pll_id=493

B.B. Illypeirun. AHasmtrdeckasi reomeTpust [ TekcT: anekTpoHHBIN pecypc] : ydeOHoe rmocobue K Kypey "AHanmuTudeckas
reomerpus” / llypeirun B. B. ; Kazan. roc. yH-1 .? (Kazanb : Kazanckuil ¢gpenepanshslii yausepcurer, 2013) . Y. 2:
AmnanuTtryeckas reomerpus npocrpadctsa // llypeirun B. B.; Kazan. denep. yu-1 . Dnexrponnsie qanusie (1 ¢aiin: 1,63 Mo) .?
(Kazans : Kazanckuii gepepanbhblii yausepcuret, 2014) - http://libweb.kpfu.ru/ebooks/05-IMM/05_34_2012_000060.pdf

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJ1 OLIEHOYHBIX CpeacCTB IO AUCHUTIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE Ha ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yYeHHsI 110 AUCIUILIMHE (MOJYJIO);

- KpUTEpHUHU OlleHNBaHUst COPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKHU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAyPbl OLEHUBAHMSI /IS K&K OO OLEHOYHOIO CPEJICTRA;
- KpUTEpHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHMEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM o6yqa101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3IMYHbIX TUIIOB.

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B Ilpunoxkenun 1 K mporpaMme JUCHUITIMHBI (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JIJIsT OCBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JUCIUIUIMHBL (MOJIYJIs) TIPEATIoJiaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHoM muTepatypsl. JInteparypa
MOXET OBITh JIOCTYITHA 00YJaIOIIMMCSI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 10oroBopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMH TIOJTb30BaHUsI HaydHO! OMOIHOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipy HConb30BaHUM EYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JOJDKeH ObITh YKOMILUIEKTOBAH UMHU U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 3K3eMIuIsApa JOMOIHUTEIFHOMN JIUTEpaTyphl Ha
Ka)k10ro 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JI/Isi OCBOSHUS JUCIAIUIMHBI (MOJLYJIs), HAXOUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEKUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIIIMU SJIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus ¢oHnoB Hayunoi 6nomiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBO€EHHUS JUCIHILIAHBI (MO TyJIsT)

Amnanutuyeckas reometpus - https://ru.onlinemschool.com/math/library/analytic_geometry/

AHAJINTUYECKAS TEOMETPUA EBKJIMJOBA TTPOCTPAHCTBA -
https://kpfu.ru/portal/docs/F840836795/05_120_AS5kl_510.pdf

AHaMTHYecKasi TeOMEeTpusl U IMHeHHas anredpa -
https://mipt.ru/education/chair/mathematics/upload/ff4/Umnov-AnGeom-i-LinAl-arphOduocc9.pdf

Bricimas matemMaTHKa, aHaTUTHYECKAs! TEOMETpUS -
https://www.youtube.com/playlist?list=PLCx14LDfH033hFiofvgBsz750sk AoBWM3

3agaun no aHanuTHYeckoi reomerpun. Yacts I - http://window.edu.ru/resource/783/41783

9. MeToauuyecKHe YKa3aHUA 1A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

B xo/ie TeKIIMOHHBIX 3aHATHUN BeCTH KOHCIIEKTAPOBaHUe yaeOHOro Matepuana. OOpamiath BHUMaHUE Ha
KaTeropuu, (OpMyJIMPOBKH, PACKPHIBAIOIIIME CO/IEPKAaHKUE TEX WM UHBIX SIBJIEHUI U MTPOLECCOB, HAyYHbIE
BBIBOJIbI U IPAKTUUYECKUE PEKOMEH AN, TIOJIOKUTENBHBIN OMBIT B OpaTOPCKOM UCKYccTBe. KenareabHo
OCTaBHTh B Pa0OYMX KOHCIIEKTAX MOJIs, HA KOTOPHIX JeJIaTh IOMETKU U3 PEKOMEHIOBAHHOM JIUTEPaTyphI,
JIOTIOJTHSTIONINE MAaTePUaIT TIPOCTYIITIAHHON JICKITHH, a TAKXKe MOJUEePKHUBAIOIIIE OCOOYIO BAXXKHOCTh TEX A MHBIX
TEOPETUUYECKUX TOJIOKEeHUH. 3a/1aBaTh MPENnoIaBaTeli0 YTOUHSIOIIME BOIIPOCH C LEJIbIO YSICHEHUST TEOPETUUECKHUX
TOJIOKEHUI, pa3pelleHusl CIOPHbBIX CUTYaIU.

IMPaKTUYIECKUE
3aHATHA

B Xoze moAroToBKM K CEMHUHApaM U3Y4YUTh OCHOBHYIO JIMTEPATYPY, O3HAKOMHUTHCS C IOTOJHUTEIbHON
JIMTEpaTypoi, HOBBIMH IyOIMKALMSAME B IEPHOANYECKUX U3IAHUAX: )KypHAIaX. 3a1aBaTh perogaBaTesnio
YTOUHSIOLIME BOIPOCH! C LEJbI0 YSICHEHNS TEOPETHYECKHX MOJIOKEHNI 1 ONTUMAIIBHBIX CIOCOOOB peIleHHs]
Pa3IMYHBIX TUIOB 3a1a4. [Ipy 3TOM y4ecTh peKOMeHIAalMy NperiofaBaTens 1 TpeOoBaHUs y4eOHOH POrpaMMel.

€aMoCTOSI-
TeJibHas paboTa

CBOEBpeMEHHOE U KaYeCTBEHHOE BHITIOIHEHHE CAaMOCTOSITENIbHON paboThl Oa3upyeTcst Ha COOM0IeHIN
HACTOSIIIMX PEKOMEH/IAlMi U N3yYeHNH PeKOMEHI0BaHHOM JinTeparypbl. CTYIEHT MOKET JOTIOJHUTD CIIMCOK
WICTIOJIb30BAHHOM JINTEPATyphl COBPEMEHHBIMU NCTOYHUKAMU, HE TIPE/ICTABJICHHBIME B CITICKE PEKOMEH/I0BaHHON
JIMTEPATYpHl, ¥ B JAJIbHEHIIIEM HCIIOIb30BaTh COOCTBEHHbIE ITOrOTOBJICHHbIE YUEOHbIE MaTEPUAIIbI TIPH
HaINMCAaHNUH KYPCOBHIX M AWUIUIOMHBIX paOoT.

2. IToaroToBHUTH TE3UCH /TSI BBICTYIUIEHHH 110 BCEM YUeOHBIM BOIIPOCaM, BHIHOCUMBIM Ha ceMHUHap. ['0ToBsIch K
JOKJ1aay Win peepaTUBHOMY COOOIIEHHIO, 00paIaThcst 32 METOJMUYECKON ITOMOIIBIO K TTPENoaBaTelTio.
CocTaBUTH IUIaH-KOHCTIEKT CBOETO BHICTYIUICHUSI.

3. CBOEBpeMEHHOE M KAUeCTBEHHOE BBIITOJHEHHE CAMOCTOSITEILHON paboThl Ga3nupyeTcst Ha COOJIOIEHUH
HACTOSIIIMX PEKOMEH/IAlMi U N3yYeHNH PeKOMEHI0BaHHOM JinTeparypbl. CTYIEHT MOKET JOTIOJHUTD CIIMCOK
WCTIOJIb30BAHHOM JINTEPATyphl COBPEMEHHBIMU NCTOYHUKAMU, HE MIPE/ICTABJICHHBIMI B CITICKE PEKOMEH/I0BaHHON
JIMTEPATYpHl, ¥ B JAJIbHEHIIIEM HCIIOIb30BaTh COOCTBEHHbIE ITOrOTOBJICHHbIE YUEOHbIE MaTEPUAIIbI TIPH
HaINMCaHWUH KYPCOBHIX M AWUIUIOMHBIX paOoT.

4. Ilpu pabote ¢ nporpaMmoii Maxima HE0OXOJUMO OTKPHITh B OT/IEIBHOM OKHE CIIpaBKy nporpammal. C
TIOMOIIIBIO CTPOKH TTONCKA HAXOJUTh BCE HEOOXOAUMBIE

oriepatopsl, OpMYJIBl M KOITUPOBaTh UX B paboyee OKHO. B caMoM cripaBOYHOM OKHE MOKHO 3aIycKaTb
TECTOBbIE MPUMEPHL. DTO 3HAUMTEINILHO YIPOIIAET U YCKOPSIET BHITOJHEHNE BCEX 3a1aHNH.

5. Eciit He ynaeTtcst pennTh NpeyoXeHHbIe 3aJaul, TO HEOOXOANMO IPe/IBAPUTENBHO:

XOPOIIO OCBOUTH MPEABAYIINIA MaTepHal; MONpoObIBaTh PEIIUTh AHAIOTUYHbIE 3a/ja4k C MEHBILIM YHCIIOM
rapaMeTpoB, TOYEK MJIHM YIPOIIEHHBIMHU YCIIOBUSIMH; CO3/1aTh OOJiee POCTYI0 MOJIENb U PELIUTD 3a/1a4y B 9TOH
MO/IEJIH.

3a4€T

1. B X01€ MOATOTOBKY K 3a4eTy U3yUYHTb JIEKIIMN, OCHOBHYIO JINTEPATyPy, O3HAKOMHTHCS C JOTOTHUTEILHON
JIMTEpaTypoi, TOBTOPUTh METObl PEIICHMS TUIOBBIX 3a/1a4, PACCMOTPEHHBIX Ha MPAKTUYECKHX 3aHATUAX. [Ipn
9TOM Y4YeCcTh PEKOMEH/IALINH MTPENoAaBaTest U TpeOOBaHUS y4eOHOH POrpaMMBl.

2. Ecu He ypaeTcsl peliuTh NpeJIoKeHHbIE 3a0a4d, TO He0OOX0OUMO MOIPOOBIBATh PEIINTh AHAJIOTHYHbIC 3a1a41
C MEHBIIMM YHCIIOM [IApaMeTPOB, TOUEK WM YIIPOLICHHBIMH YCIIOBUSIMHU; CO3/aTh O0JIee POCTYIO MOJIETb U
PELInTh 3aJa4y B 3TON MOJEJIH.

9K3aMCH

1.B X0[1€ MOATOTOBKHU K 9K3aMEHY OCBOUTH TeOpeTI/I‘{eCKI/IIU/I MaTepuaJl 1o BCEM TEMaM. HJ'IH 9TOI'O BbIYYUTb BCE
onpeneJeHnA OCHOBHBIX MOHATUI 1 BCE OCHOBHBIE Cl)OpMyJ'IbI, q)OpMyJ'II/IpOBKI/I TEOpPEM, 3aTEM IOHATH UAEU
JOKa3aTeJIbCTB TECOPEM U BbIYUYUTH 3TU JOKA3aTE/ILCTBA.

HOBTOpI/ITb HAEU U METOAbI PEIIEHNA BCEX CTAHAAPTHLIX 3a/la4 IO BCEM TEMaM.

BbIGpaTI) CJIOKHBIE 3aJa4U U PEIIUTD UX.

10. ITepeyens nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJLHOr0 Mponecca
10 JUCIHILIAHE (MOAYJI0), BKJIYAs IepevYeHb NPOrpaMMHOro o6ecnedyeHus: 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXO0UMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUIUTIHE
(MOZyJTI0), BKIIIOYAS MTepedeHb MPOrpaMMHOr0 00ecieUeH!s 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOI1 /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaJII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOFO nmponecca 1no AMCuuIinHe (MOIly)'[lO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

IIporpamma coctapiieHa B coorBeTcTBUM ¢ TpeOoBanusMu PI'OC BO u yueOHbIM 11aHOoM 10 HanpasieHwo 02.03.01
"MarematrKa U KOMITbIOTEpHbIE HayKU" 1 npodutio moarotopku "Hayka o JaHHBIX.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.13 Auaaumuueckas zeomempusi

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

Hanpasnenue nogrorosku: 02.03.01 - MareMaTyKa 1 KOMIbIOTEPHBIE HAYKU
IIpocuss noaroroBku: Hayka o jaHHBIX

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepaTypa:

1. Anexcangpos, I1. C. Kypc aHaJMTHUeCKON reOMETpHUH 1 JIMHEHHOH anreOpsl : yueOHuK s By3oB / I1. C. AnekcaHapos. - 6-¢
n3a., crep. - Cankr-IlerepOypr : Jlanp, 2025. - 512 c. - ISBN 978-5-507-52355-9. - Tekcr : anekrpoHHsii // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/448691 (nata o6pamenus: 26.01.2025). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. lllypeirun B. B. Ananutudeckas reoMetpust: yueOHoe nocodue Kk Kypey 'Ananmurideckas reomerpust' / Llypoirun B. B. ;
Kaszan. roc. yH-T. - (Kasans : Kazanckuil penepanpheiii yausepeuret, 2013). Y. 3: MHOromepHsle MpOCTPaHCTBA;
l'uneprioBepxHoctu Broporo nopsiaka / Illypeirun B. B., Iyperun B. B. (Mi1.) ; Kazan. denep. yH-T. - DIEKTpOHHbBIE JaHHbIE
(1 aiin: 0,74 M6) . - (Kazans : Kazanckuit penepanbubiii yauBepeuret, 2013) . - 3ari. ¢ skpana. - s 2-ro cemecrpa . -
OpuruHan kormu: MHoromepHsie nmpocrpancTsa. I'uneprnosepxHocty Broporo nopsiaka / B. B. Ilypeirus, B. B. Hlypsirux
(mi.). - Kazanb : [Kazanckuit penepanbsaeiil yausepeuret], 2014 . - 159, [1] c. - Tekcr : anektponHsIid. - URL:
http://libweb.kpfu.ru/ebooks/05_034_000411.pdf (nata obpamenusi: 26.01.2025).- Pesxum noctyna: OTKPbITHIH.

3. lllypeirun B. B. AHantiueckas reomerpust: yueOHoe rnocodue K Kypey 'Anamurudeckast reomerpust' / Ilypeirun B. B. ;
Kazan. roc. yu-1. - (Kazans : Kazanckuii (penepanpubiii yausepeuret, 2013) . Y. 2: AHanuTuyeckasi reoMeTpusl IIpocTpaHcTBa /
Mlypeirun B. B. ; Kazan. dgenep. yH-T . - DnektponHsle aanHbe (1 daiin: 1,63 M6) . - (Kazansb : Kazanckuii (peaepanbHbiit
yHusepcuret, 2014) . - 3arn. ¢ skpaHa. - [lina 2-ro cemectpa. - OpuruHa Konuu: AHaJTUTHYECKast TEOMETPUs IPOCTPAHCTBA . -
Kaszans : [Kazanckuil penepanbibiii yausepcutet], 2012. - 119, [1] c. - Tekcer : anektponnsiii. - URL:
http://libweb.kpfu.ru/ebooks/05-IMM/05_34_2012_000060.pdf (nata obparenus: 26.01.2025).- Pesxxum 0CTyNa: OTKPHITHIMA.

4. Ly6epowiep, O. H. 3agaun u ynpaxxHeHus 110 aHAIMTUYECKOH reoMeTpuH : yue6Hoe nocodue st By3os / O. H.
Ly6epouniep. - 36-e uzn., crep. - Cankr-IlerepOypr : Jlanb, 2024. - 336 c. - ISBN 978-5-507-47673-2. - TeKcT : 3JIeKTPOHHbIH
/I JIanb : anexTpoHHO-OMbMOTeyHas cucrtema. - URL: https://e.lanbook.com/book/403385 (nata obparuenus: 26.01.2025). -
Pesxum focTyna: st aBTOPU3. MOJIb30BATENEH.

JomnmoJHUTEILHAS IUTEpATypa:

1. Kapuepckuii, E.M. Jlexuuu 1o juHerHO# anredpe u aHanutudeckou reomerpuu / E.M. Kapuerckuii, M.M. KapueBckuid. -
Kazan. genep. yH-1. - Kazans: M3patensctBo Kazanckoro yuusepcurera, 2014. - 352 c. - Tekcr : anektponHsii. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22042/978-5-00019-193-4.pdf (nata obpamienus: 26.01.2025).- Pexum
JIOCTYTIA: OTKPBITHIH.

2. Ipusanos, N. . AHanutudeckas reomerpus : yueonoe mocodue / U. Y. Tpusanos. - 38-e uzf. - Cankrt-IletepOypr : JlaHs,
2022. - 304 c. - ISBN 978-5-8114-0518-3. - Tekcr : anekTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/210353 (nata obpamenus: 26.01.2025). - Pexxum ocTymna: JUist aBTOpH3. TOJIb30BATEIICH.

3. IToctHukoB, M. M. AHanntideckas reomeTpust : yaeOHoe ocodue / M. M. IToctaukoB. - 3-e u3a.,ucrp. - Caakr-IlerepOypr
: Jlanb, 2022. - 416 c. - ISBN 978-5-8114-0889-4. - Tekcr : a1eKTpoHHbIH // JIaHb : 31eKTPOHHO-OMOINOTEYHAS CHCTEMA. -
URL: https://e.lanbook.com/book/210347 (gata o6parmenus: 26.01.2025). - Pexxum gocTyna: s aBTOpPH3. TOTb30BaTENICH.

4. ConoxuH, H. H. Aranutudeckas reomerpus : yaeObHoe nocodue / H. H. Conoxwun. - PocroB-na-[lony : Jonckou I'TY, 2017.
- 160 c. - ISBN 978-5-7890-1206-2. - TekcT : 5eKTpoHHbI# // JIaHb : 97eKTpOHHO-0MOIMOTeHas cuctema. - URL:
https://e.lanbook.com/book/238136 (nata obpamenus: 26.01.2025). - Pexxum jocTymna: Uist aBTOpH3. TOJIb30BATEIIEH.
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5. AkonsiH, A. B. ['eomerpryeckrie CBOMCTBA KPUBBIX BTOPOro HopsiKa : yueoHoe nocodue / A. B. AkornsiH, A. A. 3acnaBckuid.
- 2-e 3. - Mockga : MITHMO, 2011. - 152 c. - ISBN 978-5-94057-732-4. - TekcrT : 251eKTpoHHbIi1 // JlaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrema. - URL: https://e.Jlanbook.com/book/9277 (nata obpammenus: 26.01.2025). - Pexum
JOCTYyIa: [JIsl aBTOPU3. MOJIb30BaTENIeH.

6. Urynecman K. b. 3agaun 1o aHaTMTHYECKON reOMeTpUu: yueOHoe mocodre K Kypey 'AHaimTUYecKast reoMeTpust' /
Urypnecman K. b. ; Kazan. roc. yu-T. - (Kazanb: Kazanckuil rocyjapctBenssiii yausepeuret, 2007) . - Y. 2. - D1eKTpoHHbIE
nannbie (1 daiin: 0,33 M6). - (Kazans: Kazauckwuii henepanbaeiii yausepeuret, 2007). - 3ari1. ¢ skpana. - s 1-ro kypca. -
Opurunan kormu: Y. 2. - 2008. - 58 c. - Tekcr : anektpoHHsIi. - URL:
http://libweb.kpfu.ru/ebooks/05-IMM/05_34_2007_000038.pdf (mata odparienus 26.01.2025).- Pexum nocTyna: OTKPBITHIH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.13 Auaaumuueckas zeomempusi

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

Hanpasnenue nogrorosku: 02.03.01 - MareMaTHKa 1 KOMIbIOTEPHBIE HAYKU
IIpocpuss noaroroBku: Hayka o jaHHBIX
Kpamidukaryst BEITyCKHUKA:_OaKataBp

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

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

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

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

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

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

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