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OraBJienune

1 Ilenu v 3a1a41 OCBOCHUS TACIHMIITIMHBL ..veevvvvveeesivreeeennenes Oummoka! 3akinaaka He onpeaeseHa.
2 O0BEKTHI IPOodheCCHOHANBHON IEATENLHOCTH P U3YVUEHUH JIACLIUILIMHBL ..oooveeeeeeeeeieeeeeseeeeenenenns 3
3 Mecto mucuumiaiHEL B CTPYKTYPE OIIOIT ..ouvvvvvvvvivevvieeveeen Oummoka! 3akinaaka He onpeeseHa.

4 I1nanupyeMble pe3yJbTaThbl 00YYESHHUS 0 JUCHHIIINHE, COOTHECEHHBIE C IIJIAHUPYEMBIMHU
pe3yabTaTaMH OCBOECHHSA 00pa30BaTENLHON IPOrpaMMBbI (KOMIIETEHIIMAMU BRINYCKHUKOB) O1moKa!
3akiaaka He onpeseseHa.

5 O0BeM AUMCHUINIMHEL B 3aYETHBIX €IMHUIIAX C VKa3aHHEM KOJNYECTBA aKaJEMUUYECKUX HIU
ACTPOHOMUYCCKHX YaCOB, BBIICIICHHBIX Ha KOHTAKTHYIO paboTy 00y4aromuXxcs ¢ MpenogaBareacM
(1o BuaM y4eOHBIX 3aHITHI) U Ha CaMOCTOSITEIbHYIO padoTy oOyuarommxcs Ommoka! 3akiaaaka
He omnpejeseHa.

6 CozeprkaHne JUCHMILIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM (pa3jennaM) ¢ YKa3aHHEM
OTBEIEHHOI0 Ha HUX KOJMYECTBA aKaJEMHUYECKUX MM aCTPOHOMMYECKUX YaCOB M BUIBI YIECOHBIX
205 6117 % (R Oummoka! 3akiaaaka He onpeaeseHa.
7 IlepeueHnb yueOHO-METOANYECKOr0 00ECIIeUeH S Il CAMOCTOATEIBHON pabOThl 00YYaIOIIMXCS
[0 JUCHUIIMHE (MOAYJII0) U METOAMYECKHE YKA3aHU U1 00YUAIOIIUXCS 10 OCBOSHHUIO

DA0Z(0 0070001050500 6 (07171020 ) [ FTTTETRR T Omuobka! 3akiajgka He onpeeieHa.
8 IIpumMensgeMble 00pa30BaTENbLHBIE TEXHOIOTMHI JUIS PA3IMYHbBIX BUAOB YUESOHBIX 3aHATHN U JUISL
KOHTPOJISI OCBOSHMS 00YYAIOIIMMUCS 3aIUIAHUPOBAHHLIX PE3YJILTATOB OOVUEHUS . ............. Omuoka!
3akiaaka He onpe/eseHa.

9 ®onj OLIEHOYHBIX CPEJICTB IS IPOMEKYTOYHON aTTECTAllMU 0 AUCHUILIMHE (MOIYJIIO)
.................................................................................................. Oummoka! 3akiaaka He onpeeseHa.
10 PeCYPCHOE OOECIIEUCHITE ..uvvvuereeerieerririsseseesseessssessseeesseens Omuobka! 3akiajgka He onpeeneHa.
11 SI3BIK IPEMOMABAHISL ......cevvvvvenniieeeieerririsseeeeseressrssseseeessenes Oummoka! 3akinaaka He onpeaeseHa.

1. Ilesin 1 321241 OCBOEHHUSI TUCHUILIMHBI
Llenbto u3ydeHus: AUCUUIUIMHEL «JInHeiiHas anreOpa U aHaTUTUYECKass TEOMETPHUS», HAPSIIY
C IpYIMMH MaTeMaTU4eCKUMHU M €CTECTBCHHOHAYYHBIMU IUCLUILUIMHAMU, SBISETCS YCBOCHHUE
CTYIEHTAMM PAallMOHAJIBLHOTO MOHMMAaHUS OKPYKAOLIEr0 MUPA, HABBIKOB JIOTHYECKOTO MBIIIJICHUS,
(dbopMHpOBaHUE CIIOCOOHOCTH K CaMOCTOSITEIbHOMY aHAJIN3Y U TEXHUYECKOMY TBOpUecTBY. Bce 310
SBJIIETCS HEOOXOIMMOM MOATOTOBKOW CTYIEHTOB K TEOPETHMUECKOMY M MPAKTUYECKOMY OCBOEHHIO
po(eCCUOHABHBIX TUCIUILINH.

2. O0beKThI NpodeccuoHAILHOM 1eITeJIbHOCTH MPU U3YYeHUH TUCIUTLIMHBI (MOIYJI51)

OObekramMu MPO(PECCHOHATBHON JIEATSIPHOCTH BBIMTYCKHHKA TI0 MPO(IIII0 TOATOTOBKH
«Meaunmackas ¢usuka» B cooTBeTcTBUU ¢ ®I'OC BO mo gaHHOMY HalpaBlIEHHIO MOATOTOBKHU
SIBJISTFOTCSI:

(bu3nyecKre CUCTEMBbl PA3IUYHOTO MaciiTaba M YpOBHEH OpraHu3alud, MpOIEecChl HX
(GYHKIIMOHUPOBAHUS;

¢busnueckue, HXEHEepHO-(pu3nueckue, Onodu3nueckne, XUMUKO-(QU3NIECKHUEe, METUKO-
¢dusnyeckne, IPUPOJOOXPAHUTEIHLHBIC TEXHOJIOTHH;

(bu3nueckas YKCIepTrU3a U MOHUTOPHUHT.
Bmecte ¢ ApyrumMu TUCIHATIIMHAME MO/ «Maremartuka» TUCIUIuIHHA «JInHelHas anreOpa u
aHATUTUYECKAs TEOMETPHUS» TAET CTyACHTaM HeOOXOIMMBIN anmapar /il YCBOSHUS (PU3UKH.

3. Mecro mucuumniannbl B crpykrype OIIOII BO
Huctunmuna b1.6.9.2 «Jluneiinas anreOpa W aHaIUTHYECKas T€OMETPHUS» OTHOCHTCS K
moxaynto "Maremaruka", koropelid BxoguT B LMk b1.5.9 0Ga3zoBoit uyactu Oroka IUCHMILIMH
yaeOHoro miana. OHa sBisieTcst 00s13aTenbHOM 111 ocBoeHus B 1,2 cemectpax 1 Kypca.



JUis ycnemHoro 0CBOGHUS TaHHOTO Kypca CTYASHTHI JIOJDKHBI MOJyYUTh B CPEIHEN IIKOJe
XOPOILYIO MOArOTOBKY B OOJIACTH JIEMEHTApHOW MaTeMaTUKU: 3HAaTh NIEMEHTapHbIE QYHKIUH U UX
rpaduKy, YMETh BBIOJHATH MPEOOpa3oBaHUsl aAIreOpandecKMX ¢ TPUTOHOMETPUYECKHX
BBIPQ)XEHU, yMETh pelaTh ajaredpanyeckue U TPUroHOMETPUYECKHE YPaBHEHHUS.

Bxopsimue xommnerenmn @I'OC cpennero obmiero oopazoBaHus:

— c(opMUPOBaHHOCTb MPEACTABICHUA O HEOOXOIMMOCTH J0Ka3aTeiabCTB HpU OOOCHOBaHUU
MareMaTU4eCKUX YTBEP)KICHHH M PpPOJM aAKCHOMAaTHKH B IPOBEACHUU JCTYKTUBHBIX
pacCyxIeHUI;

— c(opMUPOBAaHHOCTh MOHSATHHHOIO ammapara IO OCHOBHBIM pasjeliaM Kypca MaTeMaThuKH;
3HaHUIl OCHOBHBIX Te€OpeM, GOPMYI U YMEHHS UX MPUMEHSTh; YMEHHS JJOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHJAPTHBIE CIIOCOOBI PEIIEHUs 3a/1a4;

— c(opMUPOBAaHHOCTH YMEHUH MOJEIMPOBATH peallbHbIE CHTYAIlUH, MCCIEA0BaTh MOCTPOCHHBIE
MOJIETTH, UHTEPIPETUPOBATH ITOIYUYECHHBIN PE3yNbTar;

— c(opMUPOBaHHOCTb NPEACTABIECHUN 00 OCHOBHBIX MOHATHSIX MareMarudyecKoro aHajau3a M MX
CBOMCTBax, BJIAJICHUE YMEHUEM XapaKTepHU30BaThb IOBEICHHE (YHKIMH, HCIOIb30BaHUE
MOJTyYEeHHBIX 3HAHUHN JJIs1 ONMCAHUS U aHAJIM3a PEaIbHBIX 3aBUCUMOCTEH;

— BIAQJIGHUE YMEHUSMHU COCTaBJICHHS BEPOSTHOCTHBIX MOJENEH IO YCIOBUIO 3aJadd U
BBIUMCIICHUS] BEPOSITHOCTH HACTYIUIEHUS COOBITUH, B TOM YHUCIIE C NPUMEHEHHEM (QOopMyI
KOMOMHATOPUKH W OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEH; HCCIENOBAHUS CIy4aifHBIX
BEJIMYMH 110 UX paclpeiesICHUIO.

JlucuuruiiHa TECHO CBsA3aHAa C JPYTMMH MareMaTH4YeCKHMMH KypcaMH, TaKUMH Kak
«Maremarndeckuii ananus», «Teopust BepossTHOCTEH U MareMaTuyeckas CTaTUCTHKA», «BeKTOpHBIit
U TEH30pHBIH aHamm3», «/luddepennmansasie ypaBHeHHS», «Teopus (QYHKIUH KOMIUIEKCHOTO
nepeMeHHoro», «lHrerpanbHble YpaBHEHUS M BapUalliOHHOE HCUYHMCIeHHe». B ocHOBHOM, Bce
MEPEYNCIICHHBIC JUCIUIUIMHBI OMIMPAIOTCS HA 3HAHUS, TOJTy4YeHHbIE B Kypce «JInHeitHol anreOpsl u
aHAJIUTMYECKOM  TeoMeTpum», HO OblBaeT M  HA00OpOT, TaKk HampuMmep, 3JIEMEHTHI
i QepeHInaTbHOTO NCYUCIICHHS TTPUBJICKAIOTCSA TPU M3YYEHUHM TAaKUX TEM, KaK KacaTelbHbIE K
KPUBBIM, KacarellbHble IUIOCKOCTH K IMOBEPXHOCTSAM, 3KCTPEMyMbl KBaJpaTW4HbIX (opM U T.II
Monynes "Maremaruka', Kak €IuHOE IeJI0e, CITYKUT 030 I BCeX TUCHUILUIMH Moayiei "Oomas
¢uzuka" u "Teopernueckas pusuka'.

4. TlnaHupyeMble pe3yJabTaTbl 00yYeHHMs MO AMCHUILINHE (MOIYJII0), COOTHECEHHbIEe ¢
IUVIAHMPYEMBbIMHU pe3yJIbTaTaMH OCBOEHHUSI 00pa30BaTe/]bHOH NPOrpaMMmbl (KOMIEeTEeHLUSIMHA
BBIITYCKHUKOB)

Pazoen 3anonnsemcs 6 coomeememeuu ¢ kKapmamu KOMNemeHyull.
®opMupyeMble KOMIIETEHIIUH
(K00 Komnemenyuu, ypoeens (IMAn) 0C60EeHU)

IInanupyemblie pe3yJibTaThl 00y4YeHHs 110
AUCHMIIAHE (MOAYJII0), XapaKTepHu3ylolme

(nocneonuil — npu HAIUYUU 8 Kapme .
Tansl (OPMUPOBAHUS KOMIETEHIHit

KOMnemeHyuu)

3name

OIIK-2 —Cnocobrocms ucnonw3oeams 8 -

npogeccuonanvbHoll desmenbHocmu 6a3oevle
SHAHUSL PYHOAMEHMANbHBIX PA30ENL08
Mamemamuxu, co30aeams mamemamuyecKue
MoOenu munosvix npoghecCuoHaIbHbIX 3a0ay
U UHmMepnpemupo8ams NoIy4yeHHbvle
Pe3yIbmamol ¢ Y4enmom epanuy
NPUMEHUMOCU MOOenell

MaTeMaTH4eCKUi ammapar, HeOOXOAUMBbIi
JUTsL pelieHus: mpodeccuoHaNbHBIX 3a7ad
B oOmactid (PU3MKM M CMEXHBIX C HEHl

JUCLUIINH,
— TEOPETHYECKHUE U METOAOJOTHUECKUE
OCHOBBI CMEXKHBIX c ¢buzuKoi

MaTeMaTUYEeCKUX MUCIHIUIMH H CHOCOOBI
WX  WCIOJB30BAaHUS TP  pEUICHUU
KOHKPETHBIX (PM3MUYECKUX 3a]1a4.

Yuemo




— peuiath TUMOBBIEC yYeOHbIE 3a4a4H 110
OCHOBHBIM paszjieflaM MaTeMaTU4eCKUX
JVCLUTUINH,

- IPUMEHSTH MOJIyY€HHBIE TEOPETUYECKUE
3HAHUS JJI1 CAMOCTOSITEIIBHOTO OCBOCHUS
CHEIUAIbHBIX  pa3felioB  MaTeMaTHKH,
HEOOXOIUMBIX B IPOQeCcCCHOHATBLHOU
NESITEIbHOCTH;

OTIpeNeNATh HEOOXOIMMOCTh
MPUBJICUCHUS JOMOJHUTENbHBIX 3HAHUI
U3 CIEUUANbHBIX Ppa3esioB MaTeMaTuKH
IUISI pellieHus mpodeccuoHanbHbIX 3a/1a4;
MPUMCHSITh 3HaHUS 0a30BbIX
MaTeMaTH4eCKUX TUCIHUILIUH JIJIs aHaJIu3a
U 00pabOTKU pe3yabTaToB (PUINICCKUX
HKCIEPUMEHTOB.

Braoemyo

- HaBBIKAMHU CaMOCTOSITENIbHOM paboThI ¢

y4eOHOM JTUTEpaTypoi 1o 0a30BbIM

MaTeMaTHYECKUM JUCIHUILTHHAM;

OCHOBHOW TEPMHUHOJIOTUEN U TIOHSITUHHBIM

anmapaTtoM 0a30BbIX MaTEMaTHUYECKHUX

JVICIIATUTHH;

HaBbIKaMU pelieHus 0a30BbIX

MaTeMaTHYECKUX 3aj1ad.

— llony4yeHHBIMU 3HAHUSMHU Ha MPAKTHKE, a
TaKxe npu OCBOCHHHU Ipyrux
€CTECTBEHHO-HAyYHBIX AMCUUIUINH; JUIS
COCTaBIICHUSI MAaT€MaTHYEeCKUX Moelnei
TUTIOBBIX 3a7a4 C TOCIEAYIOUIMM UX
pelLeHneM;

— HaBBIKAMU WCTIOJTb30BaHMS
TEOPETUUYECKUX OCHOB 0a30BBIX pa3fesioB
MaTeMaTHUK{d TPU PEHIeHHMH KOHKPETHBIX
du3nyecKux 3aaad.

5. O0beM TUCHMIIMHBI B 324€THBIX eIMHUIAX € YKA3aHHEM KOJHYeCTBA aKaJeMHYeCKHX YacoB,
BbI/IeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aloluXcs ¢ NMpenoaaBarejiemM

061_[1351 TPYAOCMKOCTb JUCHUIIINHBI COCTABIIACT 8 3aYeTHBIX CIWHUI, BCCTO 288 qacoB, U3

HUX 136 4acoB COCTaBIICT KOHTAKTHAs pa60Ta 06yqa}0m14xc;{ C IMPCIIOAaBaTCIICM.

. Bcero CemecTpsl
Bun 3angaruit
4acoB 1 2
O0mas TPyI0eMKOCTh 288 144 144
AyIUTOpHBIE 3aHATHS: 136 68 68




Jlexun 68 34 34
IIpakTrueckue 3aHATUS
(I13) 68 34 34
CamocrosiTeqibHast 71 31 40
pabdora:
Paz6op nexnuii 30 15 15
PemeHIEe JTOMAIITHUX a1 16 o5
3aJlaHuM
KonTpoJsb: 81 45 36
Buja npome:xyTouHoii

9K3aMEH | DIK3aMEeH

aTrTeCTalmu




6. Conep:xkaHue TMCHUILIMHBI «/IuHeiiHas1 anredpa U aHAJIMTHYECKAS TeOMeTPHsD,
CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHHeM OTBEeJeHHOI0 Ha HUX KOJIN4YecTBa
aKa/JieMUYecKHUX 4YacoB U BU/AbI Y4eOHBIX 3aHATHIA

Cemecrp 1
Bunbt yueGHOI paboThI, BKITIOUAs
CaMOCTOATENbHYIO PadOTy CTYJCHTOB
U TPYAOEMKOCTh (B Yacax)
Ne Ceme | Hepens Ipakr Camoc
Pasznen
n/m CTp | ceMecTpa naeck | Jlabopa | TosTenm
IUCHUTIIINHBI
Jlexuun ne TOpHBIE | BbHas
3aHAT | paboTel | pab
us CTyq.
1 | Bekropnas anreOpa. 1 1,2,3 6 6 5
Koopaunarsl. [Ipsmbie u
2 b P 1 | 456 6 6 5
TTIOCKOCTH.
3 | Kpussie Broporo nopsiika. 1 7,8 4 4 5
[IpeobpazoBaHus KOOPIUHAT U UX
4 | "PEOOP PA 1 ]91011| 6 6 5
IPUMEHEHHE.
Ornpenenureny U onepaiuu ¢
pelt pall 1 |121314| 6 6 5
MaTpUIAMU.
6 | [loBepxHOCTH BTOPOTO MOPSIKA. 1 | 15/16,17 6 6 6
Cemectp 2
Bunrl yaeOHO# paboTHI, BKITIOUAs
CaMOCTOSTENFHYIO PabOTy CTYCHTOB
U TPYIOEMKOCTE (B Yacax)
Ne P Ceme | Hepens IIpakr Camoc
a3ncin
/I CTp | ceMecTpa udeck | Jlabopa | TosTen
ITUCHUMIINHBI
Jlexuuu ue TOpHBIE | bHas
3aHAT | paboTel | pab
us CTY/.
P
1 aHT MaTpULbI U METO/IbI €T0 5 12 4 4 5
BBIUYMCIICHUS
2 CucreMbl TMHENHBIX YPABHEHHM. 2 3,4,5 6 6 6
3 KomrnekcHeie uncia. 2 6,7 4 4 5
4 JIuHeiHbIE TPOCTPAHCTBA. 2 8,9 4 4 5
5 JInneliHbIe onepaTopsl. 2 10,11,12 6 6 5
6 EBKIMIOBBI IPOCTPAHCTBA 2 13,14 4 4 6
7 KBanparnunsie GopMsl. 2 15,16,17 6 6 8

6.1. Conep:kanue pa3aesioB U CHUIIMHBI
1. Bekropnas anrebpa

[TonsiTre reoMeTpuyeckoro Bekropa. JIMHeHbIe onepanuy HajJ BEKTOPAaMH U UX CBOMCTBA.
IlonsTie O JMHEHHOW 3aBHCHUMOCTH CHCTEMBI BEKTOPOB. (OCHOBHBIE TEOPEMBI O JIMHEMHOMN
3aBUCUMOCTHU. KoJIIIMHEapHOCTh BEKTOPOB. YCIOBHE KOJUIMHEAPHOCTH BEKTOPOB. l'eomeTpudeckuii
CMBICJ JIMHEHHOM 3aBUCUMOCTH Ul JIByX BeKTOpoB. KomrmuianapHocTb. I'eomerpuyeckuii cMbICa
JUHENHON 3aBUCHUMOCTH ISl Tpex BeKTopoB. OmpeneneHue 6a3uca U KOOPAHWHAT BEKTOPOB Ha
IUIOCKOCTH U B mpocTpaHcTBe. AdduHHBIE cUCTeMBbl KoopauHar. TeopemMa O €IMHCTBEHHOCTH
pa3ioXKeHHs BEKTOpa 1o 0asucy.



CkansipHoe TIpou3BeJEHHE BEKTOpOB. Ero OocHOBHBIE CBOMCTBA. BrIpakeHHE CKaJlISIpHOTO
IIPOU3BENIECHUST 4Yepe3 KOOPAMHATBI COMHOXUTened. Hampasismoomue KOCHHYCBI BEKTOpa U
BBIP@XKEHHUE UX YEPE3 KOOPAMHATHI BEKTOpa. [[nmHa BekTopa. ba3zuc B 1exkapTOBOM HNPsIMOYTOJbHOM
CUCTEME KOOpAMHAT. ['eoMEeTpUYEeCKHU CMBICI JEKAapTOBBIX IPSIMOYTOJbHBIX KOOPAMHAT BEKTOPA.
[Ipoeknuss BEKTOpa Ha OCb. Yol MEXIy BEKTOpaMHU. YCIOBUE NEPHEHAMKYISIPHOCTH JBYX
BEKTOPOB.

BekxTopHOe npousBeneHue, €ro OCHOBHBIE CBOWMCTBA. | €OMETPUYECKHUI CMBICII BEKTOPHOIO
IIpOU3BENEHUsA. BpIpakeHHEe BEKTOPHOIO IIPOM3BENEHUS 4Yepe3 KOOPAMHATBI COMHOKHUTEIEH.
JIBOMIHO€ BEKTOPHOE IPOU3BEICHUE.

CMemanHOe IPOU3BEIEHUE BEKTOPOB, €0 T€OMETPUYECKUN CMBICI U OCHOBHBIE CBOMCTBA.
BeIpaxeHne CMEIanHOoro MpOU3BEIECHUs BEKTOPOB Yepe3 KOOPANHATBI COMHOKUTEIICH.

2. Koopaunartsl. [IpsiMble U TIJI0CKOCTH.

JlexkapToBbl NPSAMOYTOJbHBIE CHUCTEMBl KoopAuHar. [lonmspHas, uMIMHApPUYECKas U
cepuyeckas cHUCTeMbl KOOpAMHAT. JleneHne oTpe3ka B JaHHOM OTHOILIEHHM, PACCTOSHHUE MEXIY
JBYMS TOUKAMH.

IIpsiMass Ha IIOCKOCTU. YpaBHEHHE NPSAMOW C YIIOBBIM KOS(QQOHUIIMEHTOM. YToi MeXIy
IBYMSI IPSIMBIMU Ha IJIOCKOCTHU. YCJIOBHSI NMAapaJIJICIbHOCTH M NMEPHEHAUKYISIPHOCTU ABYX MPSMBIX
Ha IIJJOCKOCTH. YpaBHEHHME IPSAMOM B OTpe3Kax Ha IUIOCKOCTH. llapamerpuueckue ypaBHEHHS
npsimoid. O011ee ypaBHEHHUE NPSAMOM Ha IJIIOCKOCTH U €r0 UCCIIeI0BaHUE. YpaBHEHUE ITyUKa IPSIMbIX
Ha IUIOCKOCTH, NPOXOJAIIMX Yepe3 3aJaHHYI0 TOYKY. YPaBHEHHME IPSIMOM Ha IUIOCKOCTH,
IIPOXOAAIIEH Yepe3 3alaHHYI0 TOUKY B 3aJJaHHOM HAIPaBJICHUU. YPAaBHEHUE IPSIMOU, MPOXOAAIIEH
yepe3 JBE JaHHbIE TOYKM Ha IUIOCKOCTH. HopmasibHOe ypaBHEHHME IpsAMOM Ha IUIOCKOCTH.
[IpuBeneHue oO1iero ypaBHEHMs MpPsIMOW Ha IUIOCKOCTH K HOpMaslbHOMY BuAay. PaccrosHue ot
TOYKHU JI0 IIPSIMOM Ha IIOCKOCTH.

[InmockocTh B TPEXMEPHOM NPOCTPAHCTBE. YPABHEHHUE ILIOCKOCTH, IPOXOASIIECH Yepes
JAHHYI0O TOYKY HEpIEHAUKYISIPHO 33aJaHHOMY BekTopy. OOliee ypaBHEHHE IIJIOCKOCTH M €ro
YaCTHbBIE ClIydyad. YpPaBHEHUE IUIOCKOCTU B OTpe3KaxX. YpPaBHEHUE IUIOCKOCTH, IMPOXOISAIIEH Yepe3
TPU 3aJaHHBIE TOYKU. YTOJI MEXAY JABYMS IUIOCKOCTAMH. YCJIOBHS MNapauIeIbHOCTH U
NEPIEHANKYSIPHOCTH  IByX IuIockocTeil. [lpuBenenume oOmero ypaBHEHHS IUIOCKOCTH K
HOpMaJIbHOMY BHUly. PaccTosiHHE OT TOUKH 10 INIOCKOCTU. OTKIIOHEHUE TOUKH OT IIJIOCKOCTH.

[Ipsimast B mpocTpancTBe. KaHOHMUYECKHEe U TapaMeTPUUECKUE YPaBHEHUS NPSIMOM JIMHUU B
npoctpanctBe. OOmiee ypaBHeHHE NPSMOM B MPOCTPAHCTBE KaK JMHUM MEpeceueHus JBYX
wiockocTell. Ilepexon oT oOuiero ypaBHEeHUs K KAHOHMYECKUM YPaBHEHUSM. YTOJl MEXIY ABYMS
IpSIMBIMA B TIPOCTPAHCTBE. YCIOBHSA NapaUIEIBHOCTH M NEPIEHIUKYISIPHOCTH IpPSAMBIX B
npocTpancTBe. [cciienoBanue B3aMMHOTO PpACIOIOKEHHMS JIBYX TMPAMBIX B IIPOCTPAHCTBE.
VYpaBHEHME MPSAMON B TPOCTPAHCTBE, TPOXOIALIEH Uepe3 1BE JaHHBIE TOUKH.

HccenenoBanre B3aMMHOTO PACIIOIOKEHHS NPSIMOM M IUIOCKOCTH. YTOJI MEXKIY NPSIMOU H
IJIOCKOCTBIO. YCIOBHE NapaUIeIbHOCTH U NEPIEHIUKYISIPHOCTH MPSMOM U IIJIOCKOCTH.

3. Kpussie Broporo nopsiaka.

OmnpeneneHne JUHUM BTOPOTrO MOpsAJKa Ha INIOCKOCTH. ['eomeTpuueckoe omnpezneneHue
annunca. BeiBog kaHoHMYeckoro ypaBHeHus anunca. MccnenoBanue ¢opmel suiunca. Ookycsl,
BEPILNHBI, IOTYOCH, SKCIIECHTPUCUTET, TUPEKTPUCHI U UX CBOMCTBA. [ eoMeTprueckoe omnpezeeHne
runep6oibl. BeiBo KaHOHMYECKOTo ypaBHeHHUs runepOoisl. VccnenoBanue ¢opmbl runepOobl.
@DOKyChl, BEpLINHBI, IOJYOCH, OKCLEHTPUCHUTET, AMPEKTPHUCHI, ACUMIITOTHI M HX CBOMCTBA.
I'eomeTrpuueckoe omnpeneneHve mnapaboibl. BbIBOJ KaHOHWYECKOrO ypaBHEHUS MapadoJIbl.
HccnenoBanue hopmsbl nmapabossl. Pokyc, IKCHEHTPUCUTET, MapaMeTp, TUPEKTPHUCa U UX CBOUCTBA.
VYpaBHeHHUs AITUIICA, TUNIEPOOITBI K TApaboJIbl B MOMSPHBIX KOOPAUHATAX.

4. TlpeoOpa3oBaHus KOOPIMHAT U UX MIPUMEHEHHE.

[IpeoOpa3oBanue nAeKapTOBOM CHCTEMBbI KOOpPAWHAT Ha IuIOoCcKocTU. llepeHoc Haudana
KOOpJMHAT, MOBOPOT ocel. MccnenoBaHue ypaBHEHMS JIMHHM BTOPOrO MOPsIKa C IOMOILBIO
MOBOpPOTa OCEH KOOpJAMHAT M NepeHoca Hayana koopauHatr. Knaccuduxauuss JuHUE BTOpOro
nopsiika Ha miaockoctu. [IpeoOpazoBaHus JeKapTOBON CHCTEMbl KOOPAMHAT B IPOCTPAHCTBE.



5. Omnpenenurenu. Onepanuu ¢ MaTpuLaMU.

Onpenenurenu 2-1o U 3-10 nopsAkoB. OCHOBHBIE CBOCTBA. IHBapuaHThl ypaBHEHUSI TUHUHU
2-ro nopsiaka. MiccrnenoBanue ypaBHEHUS JIMHUK 2-TO TIOPSIZIKA C TIOMOIIBIO HHBAPUAHTOB.

[lonsstne  nepecraHoBku.  VHBepcus,  TpPaHCIO3WIMS, YETHOCTb  IEPECTAHOBKH.
Omnpenenurens n-nopsaka U oOmas ¢opmyna ero BbelpakeHHs. CBOHCTBa ompenenuTencei n-
nopsaka. JlokazarenbctBo cBoicTB. TeopeMa 00 omnpenenuTesie IpOU3BEACHHS IBYX MaTpuil.

[Tonsatue marpunpl. OCHOBHBIE ONEpalMy HAJ MaTpullaMu M HX cBoiictBa. OOparHas
Marpula u ee cBoiicTBa. MUHOpPHI U anreOpanyeckue TOMOTHEHUS 3JIEeMEHTOB MaTpuilbl. MeToabl
BbIYMCIICHUS onpenenurtenei. Teopema Jlamnaca.

6. IloBepxHOCTH BTOpOTO MOpsKA.

[ToBepxHocTu Broporo nopsiaka. OOmuNA U KaHOHMYECKUH BUJ ypaBHEHUH MOBEPXHOCTEH
BTOpOro nopsjaka. dmiuncous. MccnenoBanue ¢GopMbl METOIOM CEUEHUM. DJUTUIICOU]T BPAIICHHUS.
OnnomnonoctHelii runepoononn. MccnenoBanue ¢dopmbl MeTonoM cedeHuil. OJHONOIOCTHBIN
runepOoson] BpamieHus. JBynonoctHelii runepbonoua. McecnenoBanue GopMbl METOIOM CEUCHHIA.
JIBYIIOJIOCTHBIN THIEPOOION] BpamleHusl. Dumntudeckuii mapadononn. Mccienoanue (popmbl
MeronoMm ceueHuid. IlapaGomoun Bpamenus. [umepOosnmueckuii mapabomoun. HccnenoBanwue
dopmbl MeTozioM cedeHnid. O0Iee ypaBHEHHE HWIMHIPUYECKUX TOBEPXHOCTEH BTOPOTO MOPSIKA.
YpaBHEHHUSI JUTUNITUIECKOTO, TUIIEPOOIMYECKOTO U apadoIndecKoro HuInHAPoB. KoHycsl BTOporo
nopsnaka. IIpeoOpa3oBaHus JeKapTOBBIX KOOPAMHAT B NPOCTpaHcTBe. HBapuaHTHl ypaBHEHUs
MOBEpXHOCTU 2-TO0 mopsanka. [IpumeHeHHMe MeToAa WHBApPUAHTOB K MCCIEAOBAHUIO OOIIETO
YpaBHEHHUS [IOBEPXHOCTH 2-T0 MOPSJIKA.

7. PaHr marpuisl

Panr marpunel. Teopema o 0GasucHOM MHUHOpPE U CJIEACTBHS M3 Hee. DJIeMEHTapHBIC

npeoOpa3zoBanus Marpull. OCHOBHbIE METO/Ibl BEIUUCIICHHS PAHTa MATPUIIBI.
8. CucTeMbl IMHEHHBIX YPABHEHUH.

[lonsiTue cucTembl JIMHEWHBIX ypaBHEHUH U ee pemeHusa. OCHOBHBIE OIPEACIICHHUS.
MarpuyHasi 3aMch CUCTEMBI JTHHEHHBIX anreOpandeckux ypaBHenuil. Teopema Kpamepa. Pemenue
CUCTEMBI C HCIOJIb30BaHHEeM oOparHoi Marpuilsl. Teopema Kponekepa-Kanemnu. OmHopomaHbie
CUCTEMBI JIMHCHHBIX aireOpamueckux ypaBHeHHU. CTpyKTypa OOINEro pemieHus OIXHOPOIHOM
cucteMbl. DyHAamMeHTaJdbHas CUCTEMa PEIICHUI OJHOPOJAHOM  CUCTEMbI  JIMHEUHBIX
anredpandeckux ypaBHeHU. CTpyKTypa OOIIETr0 perieHus: COBMECTHON HEOJHOPOIHON CHCTEMBI
TUHENHBIX anredpanyeckux ypaBHeHUI. MeToj nmocienoBareabHbIX HCKiIodeHui ["aycca.

9. KommiekcHble ynca.

KommuiekcHeie uncna. OnpeneneHue U CBOMCTBA ONepaluid HaJ KOMIUIEKCHBIMU YHCIIAMH.
I'eomeTpuueckoe H300pakeHHE KOMIUIEKCHBIX 4Hcen. KomriuiekcHas miiockocTb. Moaynb u
apryMeHT KOMIUIEKCHOTO 4YHWcia. TpUroHoMeTpudeckas U TOKaszarenbHas (OpMbI  3alucu
KOMITJIEKCHOTO 4Kciia. Bo3BeneHue B CTeNeHb U U3BJIEUEHUE KOPHS U3 KOMIUIEKCHOTO YHUCIIA.

AnreOpandeckre MHOTOUWICHBI, aireOpandecKkue YypaBHEHHMs U WX KopHU. (OcHOBHas
Teopema anreOpsl (Teopema l'aycca) o kopHsix ypaBHeHus (0e3 mokazarenbcTtBa). ClencTBus u3
Teopembl ['aycca. Teopema O CONpsDKEHHBIX KOPHSX MHOrouwieHa. Pasnoxenue anreGpandeckoro
MHOTOWIEHA HA MHOXKHUTEIH.

10. JIuHeHbIE IPOCTPAHCTBA.

Jluneiinpie poctpancTBa. Onpenenenne U npuMepsl. [IoHATHS TUHEWHON 3aBUCHMOCTH U
JMHEWHOW HE3aBHCHMOCTH CHUCTEMbI BEKTOPOB, pa3MEpHOCTh U 0a3uC BEKTOPHOTO MPOCTPAHCTBA.
EAMHCTBEHHOCTh pasfioXkeHHsT BEKTopa 1o 0a3ucy JMHEHHOro BEKTOPHOIO MPOCTPAHCTBA.
Marpuna mnepexona OT OAHOrO 0a3uca JIMHEHHOro BEKTOPHOIO MPOCTPAHCTBA K JPYromy.
[IpeoOpazoBanue xkoopauHar BekTopa. [loampocTpaHCTBAa JTWHEWHOTO BEKTOPHOTO MPOCTPAHCTBA.
JInHeliHbIE ONIEpaTOPHI.

[TonsiTe nuHelHOro omeparopa. Marpuiia JHWHEHHOro oreparopa B 3aJaHHOM Oasmuce
JMHEWHOrO npocTpaHcTBa. CBsA3b MEXKIYy JIMHEHHBIMU ONEpaToOpaMy M KBaJpPaTHBIMH MaTpHUIIAMHU.
[Ipumepsl. Omnepanuu  Haj JUHEHHBIMH oreparopamu. [lonstue oneparopa, oOpaTHOro K
nuHerHoMy. CymiecTBoBaHue oOpaTHoro oneparopa. CBoicTBa 00paTHOTO OInepaTopa.



[Tonsartus sinpa, obpasa, nedexra U paHra JMHEHHOTo oneparopa. Teopema 0 COOTHOIICHUH
MEXIY pa3MEpHOCTAMHU sJpa, oOpa3a JMHEHHOro orneparopa M pa3sMEPHOCTH JIMHEHHOIrO
npocTpaHcTBa. [IpeoOpa3oBaHue MaTpHIlbl JUHEHHOTO ONEpaToOpa IpH Mepexoe K HOBOMY Oa3ucy
JIMHEHHOTO IPOCTPAHCTBA.

XapakTepUCTUYECKUI MHOIOWICH, XapaKTepUCTUYECKOe YypaBHEHME. VIHBapuaHTHBIE
HOANPOCTPaHCTBA JIMHEHHOro oneparopa. CoOCTBEHHbIE 3HAUEHMsI U COOCTBEHHBIE BEKTOPBI
nuHelHoro omeparopa. Cnektp omeparopa. CyiiecTBoBaHHE COOCTBEHHBIX 3HAYCHHUU OIEpaTopa.
JlnaroHain3yeMoCTb MaTpHIbl JMHEHHOro omneparopa. JIuHelHas HE3aBUCMMOCTb COOCTBEHHBIX
BEKTOPOB, COOTBETCTBYIOIIMX PA3JIMYHBIM COOCTBEHHBIM 3HAYEHUSIM.

11. EBKIMIOBEI IPOCTPAHCTBA.

EBxinnoBsl mpoctpaHcTBa. OrmpeneneHue U npumepbl. JlIMHA BEKTOpa, Yrol Mexay
BEKTOpaMH B €BKJINJOBOM mpocTpaHcTBe. HepasencrBa Komm-ByHSKOBCKOrO M TpeyrosbHHKA.
Marpuna I'pama. OpToHOpPMHpPOBaHHBI 0a3uc B  EBKIWAOBOM mpocTpaHcTBe. [Ipomecc
oproroHanm3auuu ['pama-IlImuara.

ConpspkeHHble  omepaTopsl M KX Marpuipl. CBOWCTBAa CONPSYKEHHBIX OIIEPaTOPOB.
CamoconpsiKeHHbIE OIepaTopbl W MX cBoiicTBa. OpPTOrOHaJIbHOCTh COOCTBEHHBIX BEKTOPOB
CaMOCOTPSHKEHHOTO OIepaTopa, OTBEYAIOIINX PA3IMYHBIM COOCTBEHHBIM 3HAYCHUSIM.

12. KBagparuunslie GOpMBI.

JIuneiinsle n OwnmueitHbie (Gopmbl. KBanmparumunesie ¢gopmbl. [lpuBenenue kBaapaTHIHOU
dopmbl K KaHOHMuYeckoMy Buay. Meron Jlarpawxka. @opmynsl SkoOu. 3akoH HHEpUUHU
kBagpatnuHblx (opm. Curnarypa. 3HaxoomnpenenéHHble KBaapaTuuHble (opmel. Kpurepuit
CunbBectpa. [lomyropanuneiinsie u 3pMuTOBBI (hopMbl. KBagparnuubie ¢popMbl B €BKIUA0BOM (U
YHUTApHOM) IIPOCTPAHCTBE.

OCHOBHOE yYNpOILICHHE YPaBHEHHUS IOBEPXHOCTH 2-TO MOpPsSAKAa M IPHUBEIEHUE €ro K
KaHOHHWYECKOMY BH]Y.

7. IlepedyeHb y4eOHO-METOAUYECKOro oO0ecmedYeHHMs VISl CAMOCTOSITEIbHON PadoThI
o0yuyawuuxcsi M0 AUCHMILVIMHE M MeETOAUYECKHE YKA3aHUsl i 00y4aroluMxcsl Mo
OCBOCHHIO JUCHHIIIHHEI

8. IlpumeHsieMble 00pa3oBaTeIbHbIE TEXHOJOTHH VISl PA3JIMYHbIX BH/IOB Y4eOHBIX 3aHATHI U
JJIsl KOHTPOJISAA OCBOCHHS 00y4YAIOIIMMHUCH 3AIJIAHMPOBAHHBIX Pe3yJIbTATOB 00y4eHUs

HepequL 00s13aTeIbHBIX BUI0B pa6OTBI CTYACHTA:

. MOCEIIECHHUE JIEKITUOHHBIX 3aHATHIH;

. BEACHHE KOHCIICKTOB JICKITHIA;

. OTBETHI HA TEOPETHUYECKHUE BOMIPOCH HA ceMHUHapax (YCTHO) U JIEKIUAX (TUCHbMEHHO);

. pelIeHre TPaKTHYECKHUX 3a7a4 1 3aJJaHUd Ha CEMUHAPE 0/ pyKOBOJICTBOM IPENOIaBaTEeIs;
. BBITIOJTHEHHE KOHTPOJIBHBIX padoT;

. CaMOCTOATENILHOE PEIICHUE 3a1a4.

B yueOHOM mpoliecce, MOMUMO UYTEHHUS JIEKUUH, KOTOpble 3aHuMaroT 50% ayIuTOpHBIX
3aHSATHUH, IIUPOKO UCTIONB3YIOTCS aKTUBHBIE U HHTEPAKTUBHBIE (POPMBI (KOJIIEKTUBHOE O0CYKICHHE
HEKOTOPBIX Pa3AesioB AUCIUIUINHBI). B coueTaHnu ¢ BHEAymMTOPHOW pabOTOM 3TO CIOCOOCTBYET
(opMHPOBaHUIO M Pa3BUTHIO MPO(HECCHOHAIBHBIX HABBIKOB O0YUYaIOIIMXCS.

HpaKTI/I'-IeCKI/Ie 3aHATUA TPU3BAHBI 3aKPCIIUTh TCOPETHYCCKUE 3HAHUA CTYICHTOB U
MO3HAKOMUTh HMX C METOJaMU PEHICHUS KOHKPETHBIX 3a]ay, BOZHHKAIOIIUX MPU MPAKTHUYECKOM
npuiokeHun Teopuu. Oco0oe BHUMaHUE YIEIseTcsl METOAaM BEKTOPHOM anredpbl, peleHHro
CHCTEM JIMHEHHBIX YPAaBHEHUH U BBIYUCICHHUIO ONPEAETUTENCH.



8.1 UHTepakTHBHBIE (JOPMBI NPOBEIEHUS AYIMTOPHBIX 3aHATHI

Cemectp

Bun
3aHATHUA

I/ICHOJ'IB?)yeMBIC HHTCPAKTHUBHBIC 06p330BaTCJIBHBIe
TCXHOJIOTUHU

KomnuectBO
YacoB

1,2

JI

[Tpaxtuueckue Tpenunru: «lIpuBeaenue ooiero
YPaBHEHHUS KpPUBOH 2-T0 MOPsiIKa K KAHOHUYECKOMY BUTY

7

METOJIOM IIpe0oOpa30BaHus KOOPIUHAT U METOA0M
UHBapuaHTOBY, «[IpuBeneHne KkBaapaTnaHoil POPMBI K
KaHOHMYECKOMY BUy MeTosamu Jlarpanxka u Slko6uy,
«[TocTpoeHne OPTOHOPMUPOBAHHOTO Oa3uca METOIOM
I'pama-IlImunra» u ap.

C [TpakTudeckue TpeHuHTH: «[IpuBeaeHE 00MUX
ypaBHEHUH MPAMON B IPOCTPAHCTBE K KAHOHUYECKOMY
BUY», «HaxoxaeHue paHra Marpuiibl IPUBEJACHUEM €€ K
CTYIICHYAaTOMY BUY», «Pa3jiokeHue airedpandeckoro
MHOTO4YJIEHA HA MHOXXUTENIN», «OCHOBHOE YIPOILICHUE
0011ero ypaBHEHUS MMOBEPXHOCTH 2-TO MOPAIKA C
MOMOIIBIO OCTPOEHHUs 0a3zuca U3 COOCTBEHHBIX
BEKTOPOBY» U JIp.

Hroro:

14

9. DoHJ O1IEHOYHBIX CpPpeacCTB AJisd l'[pOMC)KyTO‘lHOﬁ aTTeCTalluM 10 JTHCHUIIJINHE

ILnanupyemble
Kpurepun oueHuBanust pe3y/jibTaToB 00y4eHH
pe3yJbTaThbl 00y4eHus
(Toxazarenu 0CBOEHUS
KOMIIETECHIINH 1 2 3 4
3HaTh: OtcyrctBue | He 3HaeT ocHOBHBIE Nmeer npencraBnenune o | MiMeeT npeacr:
MaTeMaTuyeCcKui 3HAHMH MPUEMBI, HEOOXO0IUMBIC crroco0ax MCIOIb30BaHUs | CIOCO0aX MCIIC
anmapar, HeoOX0IMMBIi JUTSL KCTIOJIb30BAHUSI MaTeMaTHYECKOTO MaTeMaTHYEeCK
JUISL pelenust MaTeMaTHYEeCKOTO anmnapara InpH peleHnn armapara InpH-
anmnaparta npH peleHnn 3a/1a4 B 00JacTH GU3MKK | 33134 B
podecCHOHATBHBIX pata [ipu p . P !
3aja4 B 0071acTH (PU3UKK U | U B CMEXHBIX C HEH obiactu Gu3ut
3a/1a4 B 00J1acTH (PU3UKH .
N CMEXHBIX C HEeH JHMCIUIUIAHAX, HO CMEXHBIX C HE
1 CMEKHBIX C HCH JHMCIUTUIAHAX. JOIYCKAaeT HETOYHOCTH B | TUCLUILIHHAX.
AUCIHIITAH. (bopMyIHpOBKax.
Kon 31 (OIIK-2)
3HaTh: OtcyrctBue | He 3HaeT u He umeer Nmeer obiee Nwmeer npeacr:
TEOPETUYECKHE U 3HAHWUH 00IIero MpeJCTaBIeHNs O | MPEACTaBICHUE O B3aUMOCBSI3H
METOI0JIOTHUECKUE TEOPETHYECKUX H TEOPETHYECKUX H TEOPETHIECKI
OCHOBEI CMEIKHBIX C METO/I0IOTHUECKHUX METO/I0JIOTHUESCKHX METO/I0JIOTHYE
busnKoit OCHOBax 0a30BBIX U OCHOBax 0a30BBIX U CMEKHBIX C Pr
HEKOTOPBIX CIELUATIBHBIX | HEKOTOPBIX CIICIHAIBHBIX | MaTeMaTHYECK
MaTeMaTUYECKUX
6 Pa3IenoB CMEXHBIX C pasnenoB JMCIHTUIAH, M
AUCIUILIMH 1 CTIOCOOB (GHU3UKOI MAaTEMAaTHYECKUX | MATEMATUYECKHX HPEIUIOKHUTH I
MX UCIOJIB30BaHU IIPH JMCIUILINH. JUCIUIUIAH, MOXKET YCTIOIb30BaHNU
PCHICHHH KOHKPCTHBIX NPE/UIOKUTD OT/ACNBHBIE | 00JacTsX (U3t
(1)I/ISI/I‘-I€CKI/IX 3a1a4. MIPUMEPBI UX
Kon 32 (OIIK-2) UCIIONIL30BAHUS IPH




peleHny 3a/1a9

pohecCUOHATBHOMN

JIESATEIILHOCTH.
YMeTh: OrcyrctBue | He ymeer pemats YMeeT peniaTh TUIIOBBIE YMeeT peuiartsb
peIaTh THIIOBBIE yMEHHH TUTIOBBIE 331a9H U3 3aa4n U3 0a30BBIX KOMOWHHPOBAF
ydaeGHbIE 3aaUH 110 0a30BBIX pa3/CiioB pasneinon 3a1a4uu 13 0a3c
OCHOBHBIM pa3jieiam MaTEeMaTHYECKUX MaTEeMaTHYECKUX pasnenos
MATEMATHICCKIX JUACITATIITAH. JUCITUTLITAH, HO MaTeMaTHIeCcK

JTOITYCKAaEeT OTACTbHBIC JUCITUILITAH.
JUCLIUILINH. OLINGKIL
Kon Y1 (OIIK-2)
YMmern: OtcyrctBue | He ymeer ocBanBaTh YMeer ocBanBaTh Criocoben
IIPUMEHATH NIOJIYUYCHHBIC YMCHI/Iﬁ TeOpeTI/IquKI/Iﬁ TeOpeTI/IIIeCKI/Ifl CaMOCTOATCIIbI
TEOPETHYCCKUE 3HAHHS MaTepuai U3 OTIEIbHBIX MaTepuai U3 OT/IENbHBIX | TUMOBEIE METO,
JUIS CAMOCTOSITEIBHOTO CIEIATFHBIX Pa3IesIOB CIEINATFHBIX Pa3IeNIOB pelIeHus 3aat
OCBOSHHA CIIEAANBHEIX Matematuku. He ymeer MaTEMaTHKH T10]T OTJICTBHBIX CII(

HCIIOJIb30BaTh PYKOBOICTBOM pasaeoB mMare
pa3enoB MAaTEMATHUKY,
CTaHJapTHBIE METOIUKA crieranucTa oomuee JIOTTYCKAET OT/I
HEOOXOMBIX B . 00pabOTKHU pe3yJIbTaTOB BBICOKOH KaTeTOpHH. OIINOKY TPH U
NpoecCHOHaNbHOT (hu3nIecKux YMeeT Ucrosib30BaTh MPUMEHEHUH B
ACATCIBHOCTH, 3KCIIEPHMEHTOB. CTaHJApTHBIE METOAUKH | mpodecCHoHan
OIIPCACIIATD 00paboTKHU pe3yNbTaToOB | JEATEIHHOCTH.
HE00XO0AMMOCTb buzHyecKux OLICHUBATH YCII
TIPUBJICUYCHUS SKCIIEPUMEHTOB, MPUMEHUMOCTI
JTOIOJIHUTECIIBbHBIX 3HAHUU PEKOMEHAOBAHHBIC CTaHIAPTHBIX 1
W3 CHeNraIbHbIX CHENUANNCTOM OoJiee aHanm3a u oop
pa3eNIoB MaTeMaTHKA BBICOKOM KaTerOpHH. pe3ynbTaToB ¢
JUTA pelieHus AKCIIEPUMEHTA
po¢eCCHOHATBHBIX OLIMGKH B 0T
CITyJasx.

3aj1ad4;
NIPUMEHATDH 3HAHUSA
0a30BBIX
MaTeMaTUYECKUX
JUCIIUTUIVH JIJISL aHAJIA3a
U 00paboTKH
pe3yabTaToOB (HU3UIECKUX
JKCIIEPUMEHTOB.
Kon ¥2 (OIIK-2)
Biaanern: OrcyrctBue | He Bnaneer ocHOBHOM Henocrarouno Biageet Xopolo Bia/g
HABBIKAMU BJIaJICHUS TEPMHUHOJIOTHEH U METOJIaMU PEIICHUS OCHOBHOI Tep)
CAMOCTOSITEILHOM MOHATUHHBIM anmapaTtoM | 0a30BbIX MATEMAaTUYECKHUX | ¥ TIOHATHHHBIM

paboThI ¢ yueOHOM
JTUTEPATYPOU 1O Oa30BHIM
MaTEeMaTUYECKUM
TUCITUATIITUHAM;

OCHOBHOU
TEPMHUHOJIOTUEN U
MOHSATUMHBIM annapaToM
0a30BbIX
MaTeMaTUYECKHX
TUCITUTIITUH;

0a30BBIX MaTEMaTHUECKUX
JUCIIWIUINH; HAaBBIKAMU
CaMOCTOSITENTLHON PabOThI
¢ yueOHOI TuTepaTypou;
HaBBIKAMU PEIICHHUS
0a30BBIX 33/1a4 110 JIFOOBIM
MaTeMaTHYECKUM
JUCHIUTUINHAM.

3ajay; BJIaJI€ET HABBIKAMU
BOCIIPOU3BE/ICHUS
OCBOEHHOTO y4e0HOT0
MaTepuaia 1no 6a3oBbIM
MaTeMaTHYECKHM
JUCIIATUIAHAM, B IIEJIOM;
TJIOXO OPUEHTUPYETCS B
yueOHO
MaTeMaTH4eCKOn
JTUTEpaType;
HEIO0CTATOYHO BIIaJICET

amnmapaToM 0a:
MaTeMaTH4YecK
JIMCIUTUINH; H
HPUMEHEHUS P
0a30BBIX 3a/1aY
MaTeMaTH4YecK
JMCIHTUIAHAM;
HaBbIKAMU

CaMOCTOSITEIIb!
U3YUYCHUS OTJIC
pa3zaenoB yueO




HaBbBIKaAMH peH_ICHI/IH
0a30BBIX
MATEMATUUYECKUX 3a]1a4.

Kon B1 (OIIK-2)

HaBBIKAMHU
Ooubnmorpaguueckoro
HOUCKA.

JTUTEPaATYPHI T
MaTeMaTH4eCK
JTUCHUTUTTHAM
HEW OPUEHTHP!

Baanern:

HaBbIKAMH HCIIOJIb30BAHHUS
TEOPETUYECKUX OCHOB
0a30BBIX pa3/ieioB
MaTeMaTHKH TP PEIICHUN
KOHKPETHBIX (PU3HICCKHX
3a/1a4.

Koa B2 (OIIK-2)

OTtcyrcTBUE
BIIaJICHUS

He Bnageet HaBbIKaMu
WCTIOJIb30BaHHUS
TEOPETUIECKUX OCHOB
0a30BBIX pa3IeiioB
MaTEMAaTHKH IIPH PEIICHUU
KOHKPETHBIX (PU3MUECKUX
Y CMEXHBIX 3a7a4.

Croco0eH mpeIoKuTh
MPUMEPHI UCTIOIH30BAHUS
TEOPETUICCKUX
MpeICTaBICHUI
OTJICIBHBIX Pa3/eiioB
MaTEMATUKU AJIs1
peleHus 3a1a4y
po(heCCUOHATBHOMN
JeSITEIBHOCTH.

Bmageer HaBsIl
MIPUMEHEHUS

TEOPETHUCCKIL
MaTeMaTHYECK
TIPH UHTEPIIPE”
pe3yabTaToOB B
B34TOH 00J1acT
CMECXKHBIX OHUCI
HO JIOITyCKAET
HETOYHOCTH.

Tekymmii KOHTPOJIL OOCCIICUUBACTCS OMPOCAMH CTYIEHTOB, BBEIOOPOYHOH IMPOBEPKOM
BBITIOJTHEHMSI JTOMAIIHUX 3aJaHU U KOHTPOJIBHBIMU pPabOTaMHU.
arTecTaluuy IIPOBOAUTCS IK3aMEH B KOHIIE Ka)KJI0I'0 CEMECTpA.

B xauectBe HpOMC)KYTOHHOﬁ

9.1 Bompocsl AJis MOATOTOBKH K K3ameny (1 cemectp)

1) Teomerpuueckue BEKTOPHI B MPOCTPAHCTBE.

CBOMCTBA.

2) TeomeTpuveckHii CMBICI JMHEHHOW 3aBUCUMOCTH BEKTOPOB.
3) Ompenenenue CKaIsIpHOTO TMPOU3BENCHHUS BEKTOPOB. (OCHOBHBIE CBOMCTBA CKAJISIPHOTO

MIPOU3BCACHUA.

JIuneiinbie oncpanvn HaJl BCKTOpaMHU M HX

4) BrlpakeHHE CKAISPHOTO TMPOU3BEACHHS Yepe3 JACKAPTOBBI KOOPIWHATHI COMHOMXKHTEICH.
[IprMeneHns CKaIIpHOTO NMPOU3BEACHHUS K PELICHUIO 3a/1a4 T€OMETPHUH.

5) BexTtopHOe mpousBeAeHHUE, €r0 TEOMETPUUECKUN CMBICT M OCHOBHBIE CBOMCTBA. BhipaxkeHue
BEKTOPHOTI'O IIPOU3BEICHUS YEPE3 IEKAPTOBBI KOOPIUHATHI COMHOXKHUTENEN.

6) IlpumeHeHUs BEKTOPHOTO MPOU3BEACHHS K PEIICHUIO T€OMETPUUECKUX 3a71ad.

7) CmenraHHOe MPOU3BEICHUE BEKTOPOB, €r0 T€OMETPUUECKUI CMBICT M OCHOBHBIE CBOICTBA.

BeIpaxkeHne CMEIIaHHOTO IIPOM3BEICHUS BEKTOPOB Yepe3 JEKapTOBbI

COMHOKUTENEH.

8) IlpumeHeHMs cMEIaHHOTO IPOM3BEACHUS K PEIICHUIO T€OMETPUUECKHUX 3a/1au.
9) JexapToBa cuctemMa KOOpIUHAT Ha MJIOCKOCTU M B mpocTpaHcTBe. Opuenrtanus. [lpaBeie u
JIEBBIE CUCTEMBI KOOPINHAT.

10) Pa3nuunble hopmbl 3anicH ypaBHEHUS IPSIMOI Ha MIIOCKOCTH.

11) Paznuunbie popmbl 3a1IUCH YpaBHEHHMSI IJIOCKOCTH B 3-MEPHOM MPOCTPAHCTBE.

12) Paznuunble (hopMbl 3anMCH ypaBHEHUS TPSMO B 3-MEpHOM IPOCTPAHCTBE.

13) ccnenoBanue B3aMMHOTO PACIOIOKEHHS IByX MPAMBIX Ha IJIOCKOCTH.

14) UccnenoBanue B3aMMHOTO PACHOIOKEHUS JIBYX MPSIMBIX B IPOCTPAHCTBE.

15) UccnenoBanue B3aMMHOTO PacloIOKEeHUsI IPSIMON U TUIOCKOCTH B MTPOCTPAHCTBE.

16) UccnenoBanue B3aMMHOTO PACHOIOKEHUS JIBYX IJIOCKOCTEH B IPOCTPAHCTBE.

17)T'eomerpuueckoe omnpeaeneHue >3JuidIca. BbIBOJ KaHOHWYECKOTO YpaBHEHHUS OAIUIMIICA.
@DOKYCBI, BEPIINHBI, SKCLEHTPUCUTET, TUPEKTPUCHI IIIUIICA.

KOOpJMHATBI



18) l'eomeTpuueckoe omnpezeneHue runepooibl. BeIBOA KaHOHMUECKOTO YpaBHEHHS TUIIEPOOIIHI.
@DOKyCBhI, BEpPIINHBI, SKCHEHTPUCUTET, TUPEKTPUCHI, ACUMITOTHI TUIIEPOOJIBIL.

19) 'eomerpuueckoe onpeaeneHue napadosasl. BeIBox KaHOHMYECKOTO YpaBHEHUS MapaOoIibl.
®dokyc, BeplIMHA, SKCHEHTPUCUTET, TUPEKTpUca NapadoJIbl.

20) IIpeoOpa3zoBaHusi CUCTEMBI JEKAPTOBBIX KOOPAMHAT Ha IUIOcKocTU. IlepeHoc Hawama
KOOPJIMHAT, TOBOPOT oceil. @opMyIibl Iepexo/ia OT OJHONW JeKapTOBOW CHCTEMBbI KOOPAMHAT
Ha IUIOCKOCTH K JIPYTOil.

21) AnreOpandeckne JUHUM 2-TO TIOpSAJKAa Ha IJIOCKOCTH. MarpudHas 3aluch YpaBHEHUS
nuHUU 2-ro nopsaka. Knaccupukanus TuHuiA 2-ro mopsaKka U MX KAHOHUYECKHE ypaBHEHHUS.

22) Yrpoiienue oOIIero ypaBHEHUS JIMHHUM 2-TIOpSAJIKA C TOMOINBI MPeoOpa3oBaHUi
KOOPJMHAT.

23) NuBapuaHTHl ypaBHEHHS JUHUU 2-T0 mopsaka. OnpenesieHne TUIA JIMHUKA 2-TO TOPsaKa U
HaXOXK/JEHHE €€ KAHOHMUYECKOI0 YPaBHEHHUS C TIOMOILIbIO MHBAPUAHTOB.

24) Onpenenenue  anreOpanyeckoil  MOBEPXHOCTH  2-TO  MMOpsjAKa B MPOCTPAHCTBE.
Knaccugukarus moBepXxHoCTel 2-ro Mopsiika 1 UX KAHOHUYECKUE YPAaBHEHHUS.

25) Onpenenutesny NpoU3BOILHOIO mopsiaka. Onpene/ieHre ¥ METO/Ibl BhIYHCIICHHS.

26) JleBsiTh CBOMCTB omnpezenuTenei. OnpenennTenb MPOU3BEACHHUS IBYX KBaIPATHBIX MaTPHII.

27) Ilonsitue Marpuipl. CIOKEHHE MarTpHil. YMHOXEHHE MAaTPHUIIBI HA YHUCIIO. YMHOKCHHE
Marpull. Enunnynas marpuna. Odparnas mMarpuuna. TpancrionupoBanue marpuil. CBoiicTBa
oreparuii HaJl MaTpUIlaMHu.

9.2 Bonipocsl A1 NOATOTOBKH K 3K3aMeHy (2 cemecTp)

1) Panr wmarpuipl. DJeMEHTapHbIC NpeoOpa3oBaHMsi MaTpuil. [IpuBEICHUE MATPUIBI K
CTYIIEHYaTOMY BHJY.

2) Teopema o 6a3lMCHOM MUHOPE.

3) OOparHasi MaTpHILia: ONPE/ICICHNE, CBOICTBA, METObI BBIYHCIICHUSL.

4) CucTeMbl JIMHEWHBIX AIreOpanueCKiUX YPaBHCHUN U METOIbI UX PELICHUS.

5) Teopema Kpamepa.

6) Teopema Kponekepa-Kanemim.

7) dynpamMeHTaJbHas CHCTEMA PEIICHUH OHOPOIHON CUCTEMBbI JIMHEWHBIX YPABHCHHH.

8) Meron uckITIOUeHHUs TIEPEeMEHHBIX [ aycca.

9) KommekcHble uucia. AnreOpandeckas (opma 3amicd KOMIUIEKCHOro umcna. Omneparust
KOMITJIEKCHOTO comnpsibkeHus. ClokeHre, BBIMUTaHUE, YMHOKEHUE U JIeJICHUE KOMITJIEKCHBIX
qucell.

10) l'eomeTpHuueckoe TpeCTaBICHNE KOMIUICKCHBIX Yrcel. Moayinb ¥ apryMEHT KOMIUICKCHOTO
yucia. TpuroHomerpuueckas M IOKa3zaTelabHas (OPMBI 3alUCH KOMIUIEKCHOTO YHCIA.
Bo3Benenue B 11e71y10 CTENIEHb U U3BJIEUEHUE KOPHS U3 KOMILIEKCHOTO YHCIIA.

11) JIuneiinble MPOCTPAHCTBA. AKCHOMATHYECKOE OMPEICICHUE U IPUMEPHL.

12) Jluneiinass 3aBUCHMOCTh W JIMHEHHAs HE3aBUCHMOCTh CHUCTEMbI BEKTOpPOB, 0a3uc W
pa3MepHOCTh JIMHEHHOro MpocTpaHcTBa. KoopauHaThl BEKTOpa B JaHHOM 0Oazuce.

13) Onpenencuue nuHeitHOrO oneparopa. [IpuMepsl. Marpuiia JMHEHHOTO Oleparopa.

14) CoOcTBeHHBIC 3HA4YCHUss M COOCTBEHHBIC BEKTOpHI JIMHEWHOro omeparopa. CrHekTp
oneparopa. JluHeiHass HE3aBUCUMOCTb COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOLIMX
Pa3IUYHBIM COOCTBEHHBIM 3HAYEHUSIM.

15) EBkiin10BbI IIPOCTPAHCTBA. Onpenenenue 51 IIPUMEDBL. CymecTBoBaHue
OPTOHOPMHUPOBAHHOT'O 0a3uca B €BKIIMI0BOM IPOCTPAHCTBE.

16) Marpuma I'pama. Merox ['pama-I1ImMuzara 1j1st mocTpOeHHss OPTOHOPMUPOBAHHOTO Oa3uca.

17) CamoconpshKeHHBIE OTIepaTOphl U HX CBOWCTBA.

18) Jluneiinbie, OMIMHEHHBIC 1 KBaJpaTUIHbIC (GOPMBI.

19) MeTonb! MccieI0BaHUs 3HAKOOTIPEIEICHHOCTH KBaPATUYHBIX (OpM.



9.3 Kputepun onieHKH 3HAHWI, YMEHHI, HABBIKOB

baniabHO-peiiTUHIOBas cucTeMa

MaxkcruManbHOE KOJUYECTBO OAJIJIOB, KOTOPBIE CTYJEHT MOKET Ha0path 3a cemectp —70 OamioB
(mo 17 GamioB 3a MOCEIAaeMOCTh, 10 12 6aIoB 3a BHIMOJHEHUE KaXKION U3 TPEeX KOHTPOJBHBIX,
C Y4eTOM KauecCTBa BBINIOJIHEHHUS, W J0 17 OalIoB 3a aKTUBHYIO paboOTy Ha MPAKTHYECKHX
3aHATHUSAX ).
Ecnu ctynent nHaOpan B TedeHue cemectpa He Oosiee 50 OamsioB, TO OH HE JOMYCKaeTcs K
9K3aMEHY.
Ecnu crynent nabpan B TeueHue cemectpa ot 61 mo 70 6amioB, TO OH UMEET MPaBO MOTYIHUTh
ABTOMATHUYECKYIO OLIEHKY «YAOBIECTBOPUTEIBHO.
Ha sx3amene cryneHT moxer HaOpaTh 10 30 OamioB. Kpurepuii olieHKHM Ha SK3aMEHE — IOJIHOTA
Y IPaBWJILHOCTH OTBETA Ha BOMPOCHI OHIIETA.
HToroBas omeHKa «XOpOIIOY CTaBUTCS, €CIH CTYACHT HaOpain ot 71 1o 85 6amioB, «OTIUIHOY -
eciu Habpan ot 86 10 100.

IlepBEBIl cemMecTp

No
a3aci1
O6osnau | P4 . TpynoeMkocTb
a ConepmaHHe CaMOCTOATCIIbHON pa6OTLI
eHue (dackr)
IUCIH
IIJIMHBI
nP-2-1 1-2 | Pemienne 3aga4y no teme «BekTopHas anredpay 11
11pP-2-2 3-5 | Pemenue 3amay no teme «lIpsiMble U MIIOCKOCTHY 10
6-7 | Pemenne 3amau mo teme «KpuBBIE M TOBEPXHOCTH 2-TO
np-2-3 10
TIOPSIAKAY

I'padux BBIMOIHEHUSI CAMOCTOSITENILHBIX PA0OT CTY/IEHTaMHU

Bunsr Henenu yuebHoro nporecca
pabotr | 1 2 3|14 5|6 |7 8 |9 (1011 |12 |13 |14 |15 |16 | 17
I1P-2-1 | B3 33
[1P-2-2 B3 33
I1P-2-3 B3 33
B3 — BeI1aua 3aganus
33 — 3amuTa 3agaHus

Bropoii cemecTp

Ne
O6o3nay | P17 . TpyaoeMKoCcTh
a CopeprxaHue caMOCTOSTENFHON paboTHI
eHue (gacsr)
JUCIIN
IIJINHBI
np-2-1 1-2 | Pemenue 3amau 15
IMP-2-2 | 3-5 | Pemenue 3amau 15
MMP-2-3 | 6-7 | Pemenune 3amau 10

Fpa(byuc BBITTOJIHCHHA CaMOCTOATCIIbHBIX pa60T CTYACHTaMHA



Bust Henenn yuebHoro npouecca
pador | 1 | 2 |3 |4 |5 |6 |7 8|9 ]10|11|12|13|14|15|16 |17

I1P-2-1 | B3 33

I1P-2-2 B3 33

[1P-2-3 B3 33

B3 — BeImaua 3amanus
33 — 3amura 3agaHus

JK3aMeH

MaxkcuManbHOE KOJUYECTBO OailjioB, KOTOpbIE CTYAEHT MOXeT HaOpaTh 3a cemectp —/0
6ammoB (mo 17 OamwioB 3a mocem@aeMocTb, a0 12 0auioB 3a BBINOJIHEHUE KaXKIOW M3 Tpex
KOHTPOJIbHBIX, C YYETOM KauecTBa BBINOJHEHHs, U A0 17 OamioB 3a akTHBHYIO paboOTy Ha
IIPAKTUYECKUX 3aHATUSAX ).

Ecnu ctyneHT Habpan B TeueHue cemectpa He Oosee 50 0ayuioB, TO OH HE JIOMYyCKaeTcs K
9K3aMEHY.

Ecnu crynent HaGpai B Teuenue cemectpa ot 61 g0 70 6amioB, TO OH UMEET MPaBO MOTYIUTh
aBTOMATHUYECKYIO OLIEHKY «YAO0BJIETBOPUTEILHOY.

Ha sk3amene crymeHT moxer HaOpatb 1o 30 Gamnos. Kpurepuil oueHku Ha 3K3aMeHE —
MOJTHOTA ¥ MIPAaBUJIBHOCTH OTBETA HA BOTIPOCH OHIIETA.

HToroBas olieHKa «XOPOIIOY» CTaBUTCS, €CIH CTYACHT HaOpai oT 71 g0 85 6aiioB, «OTIUYHO»
- ecnii Habpai ot 86 1o 100.

10. PecypcHoe oGecrieueHue

e JlepeyeHb OCHOBHOW U JONOJHUTEIBHON y4eOHOM JIUTEPATyPbI

OcHnosnas yuebnaa numepamypa

1. Unbun, B.A. Jluneitnas anreOpa v aHamuThyeckas reomeTpus: YueOHuk./ B.A. UnbuH,
Kum I' /1. - 3-e u3n, nmepepad. u qom.- M.: TK Benbu, MU3n-Bo [Ipocnekt, 2008. - 395 c.: mi.

2. Ulepunes B.I. OcHOBBI NHHENHHOU anreOppl U aHATUTHYECKON TeoMeTpuu [DNeKTPOHHBIH
pecypc]: Yuebnoe nocobue / B.I. lllepmnes. - M.: HUL] UHOPA-M, 2014. - 168 c.: 60x88
1/16. - (Beiciiee obpazoBanue: bakanaspuar). (0610xka) ISBN 978-5-16-005479-7 // DBC
"Znanium.com”. -  URL: http://znanium.com/bookread.php?book=455245  (nara
obpamienus: 28.05.2017). Pexxum goctyna: orpaHMYEHHBIH 110 JIOTHHY U TAPOJTIO

3. Pymeix b.M. Jluneiinas anredpa [DnekTpoHHBIN pecypc]: Yuebnoe nmocodue / b.M. Pynpik. -
M.: HUL] UHOPA-M, 2014. - 318 c.: 60x90 1/16. - (Bsicuiee obpa3zoBanue: bakanaBpuar).
(meperuter)  ISBN  978-5-16-004533-7 //  OBC  "Znanium.com". -  URL:
http://znanium.com/bookread.php?book=460611 (mara oOpamenus: 28.05.2017). Pexxum
JOCTYTIA: OrPAaHUYEHHBIH 110 JIOTHHY H MAPOITIO

Jlononnumenvuas yueonasa numepamypa

1. Kunerenuk JI.B. COopHUK 3aiady MO aHATUTHYECKOH TeoMeTpuu: YueOHoe mocobue ans
Bry30B / Ilox pen. H.B. Edumona. — 17-e u3zn., crep. — CII16.: Uzn-Bo «IIpodeccusy,
2006. — 2007c.: um.

2. TIpockypsikoB W.B. COopHHK 3amad mo JmHeHHOH anredpe. — 9-e m3n. — M.: BUHOM.
Jlaboparopus 3uanuii, 2006. — 383 c.: wi. (Knaccuueckuii yHUBEPCUTETCKUI YIEOHUK).

3. ComoBweB, B.O. KypcoBas pabora 1Mo JHHEWHOH aireOpe W aHAIMTHYECKOW T'€OMETPHU:
yuebHo-MeToanueckoe mnocooue / B.O. ConoBweB. [ly6Ha : MexayHap. YH-T NPHPOJIBI
oOmecTBa u yenoBeka «J{yonan, 2010. — 40 c.

4. IlleBuoB I'.C. JluneitHas anreOpa: Teopusi M TNPHUKIATHBIE acleKThl: YdeOHoe mocolue
[Dmextponnsrii pecypc] / I'.C. llleBnoB. - 3-¢ w3a., ucnp. u jgon. - M.: Maructp: HUIL
NHOPA-M, 2014. - 544 c.: 60x90 1/16. (nmepemner) ISBN 978-5-9776-0258-7 // OBC



"Znanium.com”. - URL: http://znanium.com/bookread.php?book=438021  (mara
obpamenus: 28.05.2017). Pexxum mocTyma: orpaHU4eHHBIN 10 JIOTHHY U TTAPOJTI0
o Ilepuonnueckue u3gaHus

1. Bectnuk MockoBckoro ynuBepcutera. Cepus 15. BpumcnurenbHas MareMaThka u
KUOEpHETHKA: HayuyHbId KypHal | Yupenurenb: MOCKOBCKHUH TIOCYIapCTBEHHBIN
yHuBepcuteT — M.: U3naTensctBo MockoBckoro ynuepcutera — KypHain ocHoBaH B 1977
rony. — IlonHble 37EKTPOHHBIE BEPCUM CTaTEH KypHaja MpEeACTaBiIeHbl B B 0a3e JTaHHBIX
MEPUOIUYECKUX W3JaHuN KOMITAaHUH «East Viewy:
https://dlib.eastview.com/browse/publication/9166/udb/890

2. Bectnux MockoBckoro ynuBepcutera. Cepus 01. Marematuka. MexaHuKa: Hay4YHBIN
KypHai / Yupenutenb: MOCKOBCKUI rocyapcTBeHHbIH yHUBepcuTeT — M.: M31arenscTBo
MockoBckoro yauBepcuteTa Ti1. pea. B.H. Uybapukos— XXypuan ocHoBan B 1960 romy. —
[TonHBIE ANEKTPOHHBIC BEPCHUU CTAaT€d JKypHAlla TMPEACTAaBICHH B 0a3e JaHHBIX
MEPUOIUYECKUX U3JaHuN KOMITAaHUH «East Viewy:
https://dlib.eastview.com/browse/publication/9045/udb/890

3. BecTHHK  MOCKOBCKOTO  TOCYJapCTBEHHOTO  OOJACTHOTO  YHHBEPCHUTETA.  CEpHUS:
€CTECTBCHHBIC HAyKu / YUpemuTenb MOCKOBCKUH TOCYyIapCTBEHHBIM 00JIACTHOM
yauBepcuteT ['n. pen. IL.H. Xpomenkos. XKypnan ocHoBaH B 1998 rony - [lonHble TEKCThI
crateii Ha caiite http://vestnik-mgou.ru/Series/NaturalScience

e [lepeuenn pecypcoB HH(POPMALMOHHO-TETIEKOMMYHHMKALNOHHOM ceTn « UHTEepHET»

Dnexmponno-oudnuomeunvie cucmemol U 6a3vl OAHHHIX
DIeKTpOHHO-OMOIMOTEYHast cucTeMa «Znanium.comy: http://znanium.com/
DnekTpoHHO-OMOIMOTeUHas cuctema «Jlanby: http://e.lanbook.com/
3BC «tOpaiit»: https://biblio-online.ru/

OBbC «YuuBepcuterckas onbimoTeka onnaiay»: http://biblioclub.ru/

Hayunas snexkrponnas oubanorexa (PYHIB): http://elibrary.ru/defaultx.asp
Haunonanwshas snexrponnas oubmoreka (HOB): http://H36.pd/

ba3br manHBIX poccuiickux xypHaioB komnanuu «East Viewy: https://dlib.eastview.com/

Noogok~whPE

Hayunsie nouckogvle cucmemol
Google Scholar - mowuckoBasi cucTeMa Mo Hay4dHOH JUTEepaType. BritodaeT craTbu KPYITHBIX
HAyYHBIX U3/IaTENIbCTB, APXHUBbI IPENPUHTOB, MyOIUKAIIMK Ha CAiTaX YHUBEPCUTETOB, HAYYHBIX
00I1IeCTB M IPYTUX HAaydHbIX opranusarmii https://scholar.google.ru/

SciGuide - HaBurarop 1o 3apy0e:KHBIM Hay4YHBIM 3JIEKTPOHHBIM PeCypcaM OTKPBITOTO JAOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

WorldWideScience.org - miobanbHas HaydHas MOMCKOBAsh CHCTEMa, KOTOpPas OCYIIECTBISET
MOMCK HWH(GOPMAIMK TI0 HAI[MOHAIBHBIM M MEKIYHAPOJHBIM HAy4YHBIM 0a3aM JTaHHBIX M
nopraaam.

Math-Net.Ru - coBpemenHass uHpOpMAMOHHAS CHCTEMA, MPEIOCTABISAIONIAS POCCHICKUM H
3apyOeXHBIM MaTeMaTUKaM Pa3INYHbIe BOBMOXHOCTH TOMCKA HH(OPMAIIMH O MaTEMaTHYEeCKOM
xwu3Hu B Poccun — http://www.mathnet.ru/

ArXiv.org - Hay4HO-ITOMCKOBAsI CUCTEMA, CIIEIIHAIN3UPYETCS B 00IaCTSIX: KOMIIBIOTEPHBIX HaYK,
acTpodu3uku, PU3NKU, MATEMATUKH, KBAHTOBOUW OMOIOTHH.

Ilpogpeccuonanvnvie pecypcol cemu «Mnmepnem»
o @enepanbHas HHPOPMALMOHHAS cucTeMa «ETuHOE OKHO 10cTyma K MHPOPMALMOHHBIM
pecypcam»: http://window.edu.ru/
e (OOpasoBarenbHbIi MaTeMaTHueckuil caiiT EXPonenta.ru  http://exponenta.ru/default.asp
e Maremartuueckuii caiit Math.ru http://math.ru/lib/
e Caiit Poccuiickoii Akagemun Hayk. MHCTUTYT BelunciauTensHOM MaTeMAaTUKH.


https://dlib.eastview.com/browse/publication/9166/udb/890
https://dlib.eastview.com/browse/publication/9166/udb/890
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
https://dlib.eastview.com/browse/publication/9166/udb/890
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
http://msupublishing.ru/catalogue/magazines/redaktory/1933/
https://dlib.eastview.com/browse/publication/9045/udb/890
http://mgou.ru/
http://mgou.ru/
http://vestnik-mgou.ru/Series/NaturalScience
http://znanium.com/
http://e.lanbook.com/
https://biblio-online.ru/
http://biblioclub.ru/
http://elibrary.ru/defaultx.asp
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://worldwidescience.org/
http://www.mathnet.ru/
http://www.mathnet.ru/
http://arxiv.org/
http://window.edu.ru/
http://exponenta.ru/default.asp
http://exponenta.ru/default.asp
http://math.ru/
http://math.ru/lib/

http://www.inm.ras.ru/library.htm.

e Omnucanmue MaTepI/IaJIbHO-TeXHI/I‘le(!KOﬁ 0a3bl

.HCKLII/IOHHBIG U CCMHUHAPCKUC 3aHATHA CO CTYACHTAMU MPOBOAATCA B CTAHAAPTHO
000pynoBaHHBIX aymuTopusax Duinana, UMEIONHUX BCe HEOOXOIMMBIE CPEICTBA JUIS TPOBEICHUS
3aHSITHH. I[JISI MMPOBCACHUA YHCJICHHBIX paCLIéTOB IOpHU BBIIOJIHCHUHN CaMOCTOATCIBbHBIX pa60T
CTYICHTaM MPEIOCTABISETCS BO3MOXKHOCTh pabOTHl B KOMITBIOTEPHBIX KJIACCAX Ha MEPCOHATBHBIX
KOMIIBIOTCPAX C HCIHOJB30BAHUCM CTAHAAPTHOr0 IMPOrpaMMHOI0O oOecrieueHus. ILI/ICI_[I/IHHI/IHa
obecrieueHa HEOOXOMUMBIM MPOrPAMMHBIM 00€CIICYEHHEM, KOTOPOE€ HAXOTUTCS B CBOOOIHOM
noctyne (mporpammbl Open office, Scilab, nemo-Bepcus POMforWIN).

11. SI3bIk mpenogaBaHusi

Pycckuid.


http://www.inm.ras.ru/library.htm

