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1. Ilesin ocBOEHUSI AUCHUILIMHBI

LlenssMu OCBOCHUS TUCIUTUIMHBI «AJreOpa U TEOMETPHUS SBISIFOTCS:

1) noydenue 6a30BBIX 3HAHUI B OCHOBOIMOJIATAIOIIUX pa3esax anreOpbl U TeOMETPHH: AIEMEHTHI
TEOPUH TOJIEH W KOJICN, JIMHCHHON anreOpbl, anreOpbl MHOTOYICHOB, T€OMETPHUU EBKIUIOBBIX
MIPOCTPAHCTB;

2) 3HAKOMCTBO C KIIFOYECBBIMH alTreOpanvecKMMU aITOPUTMAMH M WX HCIOJIb30BAHUEM JIJIS
OTHMCAHUS TEOMETPHUECKUX CTPYKTYP U JaHHBIX;

3) HavaimbHBIC CBEJICHHS O KOMIIBIOTEPHBIX alreOpamyecKuxX CHCTeMaX, HMX OpraHu3alue,
Ha3HAYCHHEM, CHHTAaKCUCOM BHYTPEHHETO SI3bIKA.

[Ipy OCBOGHWM AMCUUIUIMHBI pa3BUBAETCS OOIEMaTeMaTHUYECKas KYJIbTypa, MPHOOpPETAroTCs
HABBIKM TIPAKTHYECKUX BBIYUCICHUH, KAaYECTBEHHOTO U YHCJICHHOTO WCCICIOBAHMS HM3y4aeMbIX
po0JeM.

2. MecTo mucuuiiimHbl B cTpykType OIl

Jucnunnuna «Anredpa u reometpus» (b1.0.14) BxoauT B 00s13aTeNIbHYIO YacTh Y4eOHOTO IUIaHa.
s ee ycnemHoro M3y4eHus HEOOXOIMMBI «BXOJHBIE» 3HAHMSI U YMEHHS B OOJAacTH MaT€MaTUKH,
MOJIy4YEHHBIE B MIpoliecce 00y4eHus IO MPOrpaMMe CpPEeIHEH MIKOJIBI.

JucuuminHa SBISETCSl COCTaBHOW, IpPHU3BaHA JEMOHCTPUPOBATH B3aUMOJEHCTBHE M B3aUMHOE
MIPOHUKHOBEHUE alreOpanyecKux W TeOMETPHUYECKHX IMOHATUH U MeTofoB. CBs3aHa OHA TaKXkKe C
TaKMMH JUCLUIUIMHAMM y4eOHOro miaHa Kak «MaTemaTuueckuil aHanus», «J{uckperHas MareMaTHKay,
«[IpakTUKyM 1O 3J€MEHTAapHOM MareMaTUKe». OTH JUCUUIUIMHBI MPEAOCTaBIAIT Marepuan s
OPUMEPOB M CIYXaT c(epoll KIIOUEBBIX MNPHIOKEHUH anreOpandecKux TEOpUH M alrOPUTMOB.
B3anmnast 3aBUCUMOCTB anreOpbl, FTEOMETPUH, aHAJINM3a U IUCKPETHOW MaTeMAaTUKH SIBIISETCS TIyOOKOU
U TMPOCIEKUBAECTCI Ha BCEM MPOTSHDKEHUM M3ydeHuss MareMaTuku. Cleyomue TUCIUILINHBI,
U3y4aeMble Ha BTOPOM-UETBEPTOM KypcaX, TaKK€ HCIOJIB3YIOT MaTepual JaHHOIo Kypca:
«MaremaTuueckasi JIOTMKa W TEOpUs aJNrOPUTMOBY», «JlomonHuTenbHBIE TI1aBbl anreOpo», «Teopus
yucen», «KommnprorepHas anredpa», «KoMnbeloTepHas reoMeTpus».

st ocBOGHMSI TaHHOW JUCIUTIIMHBI 00YUYaIOIIUNACS JIOJDKEH:

3HAaTh: COEPKAHNE OCHOBHBIX Pa3ZeJIOB IIKOJIbHOIO Kypca MaTeMaTHKH.

YMeTh: mpeoOpa3oBbIBaTh anredpandeckue BhIPAKEHMsI, pellaTh ajaredpanyeckue ypaBHEHUS U
HEPABEHCTBA.

VMeThb: HaBBIKM MAaTEMaTUYECKUX PACCYKICHUN U JOKA3aTEIbCTB.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. Komnerenuuu, GopMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCIHUIINHA

[Tpu ocBOEHMHU AUCUUILIMHBI (OPMUPYIOTCS CIEAYIOLUE KOMIIETEHIIUU B cooTBeTCTBUU ¢ PI'OC
BO 1o nanHOMY HampaBIeHUIO OATOTOBKU:

obmenpodeccuonanbusie (OI1K):

OIIK-1: Cnocobern mnpuMeHsATh ¢yHIAMEHTAIbHBIE 3HAHWA, TOJYYCHHbIE B 00JIacTH
MAaTEMATUYCCKUX U (I/IJ'II/I) €CTCCTBCHHBIX HAYK, U UCIIOJIB30BATh UX B HpO(i)eCCHOHaHBHOﬁ NCATCIIBHOCTH.

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJabTATOB O0Y4YeHHS] MO JAUCHUILUINHE, COOTHECEHHBIX C
HHAUKATOPAMHM T0CTUKeHUS (POPMHUPYEMbIX KOMIIETEHIIUI

B pesynbpTaTe 0CBOCHHS TUCIUTIUIMHBI 00 YJArOIITHICS JOJIKEH:

3HaTh:

- OCHOBBI TEOPHHU YHUCIIOBBIX CHUCTEM, JIMHEHHOW anreOpbl, alreOpbl MHOTOUWICHOB, BKJIIOUYAs HUX
NPUJIOXKEHUs K aHamuTrdeckor reomerpun (OIMK-1.1);
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- OCHOBHBIC TIOHSTUS ¥ KIIACCUYECKHE PE3yNbTaThl aireOpbl W TEOMETPHUHM, OCHOBHBIE
anreOpanyecKre arOPUTMbI U aJITOPUTMBI TIPEICTaBICHUS reomeTpuyeckoit napopmarmu (OITK-1.1).

Ymers:

- BOCIIPOM3BOJIUTH JJOKA3aTeJIbCTBA OCHOBHBIX KJIACCUYECKUX PE3YyJIbTATOB alreOpbl U Tr€OMETPUH,
CTpouTh HOBBIC f0Ka3zarenberBa (OI1K-1.2);

- KOPPEKTHO CTaBUTh MaTeMaTuueckue 3aaa4yn u pemarhb ux (OI1K-1.2);

- BRITIOJTHATh ~ alreOpandeckue JACWCTBHS HAJ MATpPHUIAMH, pEIIaTh CHCTEMbl JHHEHHBIX
YpaBHEHUM; BBIUUCIATH OMNPEICIUTENH, CTPOUTh 0a3ucChl B TMOJIPOCTPAHCTBAX KOHEUHOMEPHBIX
JUHEHHBIX TPOCTPAHCTB, BBIUUCISATH PAHTH MATPUIl; HCIOJB30BaTh COOTBETCTBYIOIIME METOABI B
3aJayax aHAJTUTHYECKOM reoMeTpHH (B3aUMHOE PaCIIOIOKEHUE MPAMBIX U m1ockocteit) (OITK-1.2);

- pemiath 3a/Ja4d Ha IOCTPOCHHE OPTOTOHAIBHBIX 0Aa3UCOB B KOHEYHOMEPHBIX EBKIHIOBBIX
MPOCTPAHCTBAX M, B YACTHOCTH, Ha MHCIOJB30BAHHE CKAIIPHOTO, BEKTOPHOIO U CMEIIAHHOTO
NPOM3BEACHUI NP BHIYUCIICHUH JUTHH, TUTOMAAeH 1 00beMOB B aHamuTudeckoi reometpun (OI1K-1.2);

- HUCCJIEeNOBAaTh CBOWCTBA MHOTOYJICHOB OT OJHOW M HECKOJIBKMX MEPEMEHHBIX, HaXOAHUTb HX
kopuu (OI1K-1.2);

- pemaTth 3a/la4ydl Ha HWCCIEeI0OBaHUE JIMHEWHBIX OTOOpakeHU# (omepaTopoB) B KOHEYHOMEPHBIX
JUHEHHBIX (€BKJIMIOBBIX) IPOCTPAHCTBAX, HAa IEPECUET COOTBETCTBYIOIIMX MATPHUI[ TPH 3aMEHE
0a3ucoB; HAXOIUTh XapaKTEPUCTUUYECKWE MHOTOWIEHBI, COOCTBEHHBbIC 3HAUYEHHUS KM COOCTBEHHBIC
MOJMPOCTPAHCTBA IS JTMHCHHBIX OIEPAaTOPOB, B YACTHOCTH, - JUII CAMOCOMPSDKEHHBIX OIEPaTopoB B
eBKJINA0BBIX mpocTpancTBax (OITK-1.2);

- pemath 3aJa4d Ha HWCCIICJOBAaHHEC CHUMMETPUYCCKUX OWIMHEHHBIX M KBaJIpaTHYHBIX (opm
(mpuBefeHNEe K KaHOHMYECKOMY JHAroHaAIbHOMY BHAY W K TJaBHBIM OCSIM B €BKIHJOBOM
MPOCTPAHCTBE), B YACTHOCTH, - MPUMEHUTEIIFHO K WCCIICIOBAHHIO KPUBBIX M TOBEPXHOCTEH BTOPOTO
nopsiaka B aHamuTudeckoi reomerpun (OI1K-1.2).

HNmerts:

- BBICOKMI YPOBEHb MaTeMaTH4eCKOW U MH(GOPMAIIMOHHOMN KYIbTYphl, HABBIKA CaMOCTOSITEIbHON
uccienosatenbckoit paborsr (OIMK-1.3);

- HaBBIKM BIAJICHUS METOJAAMH WM alTOPUTMAaMU JTUHEHHOW anreOpbl M eBKIUAOBON T€OMETpHH,
teopun MHOTo4wIeHOB (OITK-1.3);

- HaBBIKU pabOThl ¢ anreOpanyecKuMHU W TE€OMETPHUECKUM OOBEKTaMH Pa3IUYHON MPUPOJIBI
(OIIK-1.3).

4. O0beM U coiepKaHue TUCHUTITIHHBI
O0beM AUCHMITUIAHBI cocTaBisteT 19 3aueTHbIX equnuil (684 akageMUUYECKHX Yaca).

4.1. Conep:xkaHue AUCHUIUVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU U
TPYAOEMKOCTHI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl OOy4arOLIErocs Mo IUCHUILUINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTeIbHOM MPOrpaMMBl.

Ne Bunel 3anaruii, ux DOpMBI TEKYILIETO
/1 Paznenst (TeMsr) = 00BEM (B ak.uacax, Mo KOHTPOJISL YCIIEBAEMOCTH (110
JIUCLUIUIAHBI 3 o4HOU opMe 0OyUeHN) ouHOU popMe 0OyUdeHH)
=
8 3ansaTus 3aHATHSA .
TeKIIHOH- ceMUHap- DopMBI TPOMEKYTOTHON
HOTO THUIIa CKOT'0 THUIIa arTrecranuu
1. | CucremMbl JHMHEWHBIX YPaBHEHUH. 1 12 10 KonTponbnas padora Nel
Anrebpa MaTpuIl
2. | Apudpmernyeckue JMHEWHBIE 1 8 8
HIPOCTPAHCTBA
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3. | OroOpaxkeHus ¥ IepecTaHOBKU 1 8 6 Kontposbnas padota Ne2
4. | Onpenenurenu 1 10 10 KouTposnbHas pabora Ne3
5. I'pynmbl, KOJIBIIA, OIS 1 12 10
6. | KommuekcHble yncia 1 8 8 Kontponbnas padora Ned
7. | MHoro4wIeHBI 1 12 12 KonTponbHas pabora Ne5
Hroro 3a cemecTp: 70 64 DK3aMeH
8. | BekropHas anredpa 2 8 8 KonTponbHas pabora Ne6
9. | VYpaBHeHHE JUHUH HA INIOCKOCTH 2 8 8 KontponbHas pabora Ne7
10. | YpaBHEHHUS OBEPXHOCTU M JIMHUU B 2 12 10 Kontponbnas padora Ne§

MPOCTPAHCTBE
11. | JIuneitnbie IIPOCTPAHCTBA u 2 10 10

MOIIPOCTPAHCTBA
12. | Jluneitnbie 0TOOpaKEeHUS u 2 12 12 KonTponbhas pabora Ne9

JINHEHHBIE OIIepaTophl
13. | bununeitHple QyHKIUN 2 8 6
14. | EBKIMAOBEI MPOCTpPaHCTBA 2 8 6 KonTponbHas pabora NelQ
Htoro 3a cemectp: 66 60 OKk3aMeH
HToro mo QUCIUIIINHE: 136 124

4.2. PazBepHyTO€ ONMUCAHME CO/IEPKAHNUS TUCHMILJIMHBI 0 pa3aejaM (TeMaMm)

1. Cucmemwvr nuneiinvix ypasuenuii. Aneeopa mampuy. CUCTEMBbl JTUHEUHBIX YpPaBHEHUM U HUX
penieHus. PaBHOCHIIbHBIE CUCTEMBI JTUHEHHBIX YpaBHEHUN. JDJIeMEHTapHbIe IPeoOpa3oBaHUsl CUCTEMBbI
JUHEHHBbIX ypaBHeHMH. [lpuBeneHme marpul K cryneHdatoMy Buay MeroaoMm JKopupana - I'aycca.
Pemenne u wuccienoBaHue CHUCTEM JIMHEMHBIX ypaBHeHM MeroaoM JKopaana-lI'aycca. VYcnoBus
COBMECTHOCTM M HECOBMECTHOCTH, OIIPEICICHHOCTH W HEOIPEACICHHOCTH CHUCTEMbl JIMHEWHBIX
ypaBHeHUU. OJHOPOAHBIE CHUCTEMBI JIMHEWHBIX ypaBHEHUH M uUX o0miee pelieHue. YcCiIoBue
CyIIECTBOBAHUS HETPUBHAIBHOIO PEHICHUS Il OJHOPOJHOM CHCTEMBl JIMHEWHBIX YpaBHEHUM.
Marpuus! 1 anredbpanyeckue 1eicTBUS HaJl HUMU. MaTpu4Has 3allUCh CUCTEMbI TMHEHHBIX YpaBHEHHH.

2. Apugmemuueckue aumelinvle npocmpancmed. ApUPMETHYECKHe JHMHEHHBIE IMPOCTPAHCTBA.
Cucrtembl BEKTOpPOB B apuU(METHUECKUX JIMHEHHBIX MPOCTPAHCTBAX M MUX JIMHEWHBbIE KOMOMHALUU.
JluneliHO 3aBUCHMMBIE W JIMHEWHO HE3aBUCHUMBIE CHCTEMBI BEKTOPOB. CBOWMCTBA JTUHEWHO 3aBUCHUMBIX
(He3aBUCUMBIX) cUCTeMbI BEeKTOpOB. OIleHKa KOJMYECTBa BEKTOPOB B JMHEMHO HE3aBHCHMOM cHUCTeMe
BEKTOPOB. MakcuManbHas JUMHEHHO HE3aBUCHMAasl IOJCUCTEMA CHCTEMBbI BEKTOpPOB. PaHr cucreMsbl
BEKTOPOB.

3. Omoobpasxcenuss u nepecmanosku. OTOOpKEHUS MHOXKECTB, MPOU3BEICHUE OTOOpaKCHUHU.
VHbeKTHBHBIE, CIOPBEKTHBHbIE M OWEKTHUBHBIE OTOOpaxkeHus. OOpaTHUMble OTOOpaKEHUs, YCIOBHE
00paTUMOCTH OTOOpaxKeHHs. buekuu KOHEYHOro MHOXKECTBa (IIEPECTaHOBKU) U JEHCTBUS HaJ HUMHU.
Yucno nepecTaHOBOK 33JaHHOM CTENEHU. Pa3jokeHue NepecTaHOBKHM B ITPOU3BEACHUE HE3aBUCHUMBIX
nuKJoB. JlekpeMeHT nepecraHoBKU. CTENEHHM MEpecTaHOBKH M UX cBoiicTBa. Ilopsaok mepecTaHOBKHU.
TpaHcno3uuu M pasiioKEHUE NEPECTAHOBKM B IPOU3BEJECHUE TpaHCNO3ULMN. YUeTHblE U HEUeTHBIE
IIEPECTAaHOBKH, YUCJIO YETHBIX ITepecTaHOBOK. OmpeiesieHne 3HaKa epecTaHOBKH 10 €€ Pa3I0KEeHHIO Ha
TpaHncno3uuuu. MuBepcuu (6ecrnopsaaku) B epecTaHOBKE.

4. Onpedenumenu. OnpenereHue OMPENEIUTENs] KBaApaTHOM MaTpHIbl, OMPENEIUTENH MallbIX
nopsiakoB. OmnpenenuTenb TpPeyrojabHON (IMaroHaJbHOM, €IWHUYHOW) MaTpuibl. Onpeaenuresb
TPaHCIIOHUPOBAHHOW MaTpuilbl. CBOMCTBA ompenenuTens. AnredOpandeckue MOTOJTHEHUS K dJIEMEHTaM
OTIpeNIeNIUTENs U UX CBOMCTBA. BrIuncieHne onpeaenuTess ¢ MOMOIIbIO pa3iokKeHUs MO CTOJIOLY WIIH
ctpoke. [Ipucoenunennass marpuna u ee cBoiicTBo. HeocoOenHwsie marpuipl. Bolpakenue oOpaTHOMN
MaTpHIlbl Yepe3 MPUCOECTUHEHHYI0. PemieHne cucreM TUHEHHBIX ypaBHeHU# mo ¢opmynam Kpamepa.
MynbpTUIUIMKAaTUBHOE CBOMCTBO ompezenuTesns. MuHopsl Matpuisl. CTOIOLOBBIN U CTPOUYEUHBIN paHru
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Mmatpuubl. Teopema o panre marpuibl. Teopema Kponekepa — Kanemnu. CBoiicTBa pelieHuil cucteM
JUHEWHBIX ypaBHeHMI. DyHIaMmeHTandbHas CHUCTEMa pEIICHUA OJHOPOJHOM CHUCTEMbl JIMHEHWHBIX
YpaBHEHUM.

5. I'pynnul, konvya, nonsa. bunapHas anredbpanueckas onepauus Ha MHOXkecTBe. [IoHsATHE rpymnIbI,
npocreiimme coiictBa rpymnm. [lonrpynmel. uknudeckue rpynmel. OOme NOHATUS KOJbLA M HOJS.
Kounbo nensix yncen. Kosbio kBaapaTHeIx MaTpul] (UKCUPOBAHHOIO pa3mepa. Koablo BBIYETOB IO
JaHHOMy Moxyito. Jlemurenn Hyns kosbna. LlenoctHoe xonbuo. Ilose NeMCTBUTENBHBIX 4YHCEIL
Koneunsle noss. [lone BbIYETOB 110 MPOCTOMY MOIYJ0. XapakTepucTuka nois. [lonsartue noakonsua u
HOJIIOJIS.

6. Komnnexcnvie uucna. IloctpoeHne mojsi KOMIUIEKCHBIX YMCEJl, MAaTPUYHAs MOJAEb Ul MOJIS
KOMIUIEKCHBIX uncen. CrokeHue, YMHOXKEHHE, OOpalleHue, CONpPSDKEHHE KOMILJICKCHBIX YHCEN B
anreOpanyeckoit popme. Moynnb KOMIIJIEKCHOTO YHciaa. ApryMeHT U TpUrOHOMeTpHuuecKkas opma Juis
KOMIUIEKCHOTO YHUCJIa. YMHOXEHHE U JIeJIEHHE KOMIUIEKCHBIX YMCE]I B TPUTOHOMETpUYECKOU (opme.
Bo3BeneHue B 1ienyl0 CTENEHb KOMIUIEKCHOIO YHCJa B TpUTOHOMeTpudeckod ¢opme (dopmyna
MyaBpa). W3BneueHue KOpHEW M3 KOMIUIEKCHBIX YHCEI B TPUTOHOMETPUYECKON  (opMe;
reoMerpuueckas wunroctpanusa. KopHu u3 equHunbl U ux cBolcTBa. ['pynna KopHel 3a1aHHON CTENeHN
u3 equHuLbl. [lepBooOpa3Hblie (IPUMUTUBHBIE) KOPHU U3 €IUHUILIBL.

7. Mnocounenwvr. Konb1io MHOTOWICHOB, ajireOpandeckue AeHCTBUs HaJl MHOrowieHamu. [lonstue
LEJIOCTHOrO KOJIblA. J[eTMMOCTh MHOTOWIEHOB, CBOWCTBA JEIMMOCTH MHOTOUYIEHOB HaJ LEIOCTHBIM
KOJIbLOM. TeopemMa O JEJIEHHH C OCTaTKOM B KOJIbIIE MHOTOYICHOB HaJ ILIEJIOCTHBIM KOJBIIOM.
Haunb6onpmmii o6mmii nenurens (HOJL) nByx mHorouneHnos, anroput™ EBknuna s oreickanus HOJl B
KOJIbLIE MHOTOYJICHOB HaJ nojeM. HempuBonumble MHOTOUYIEHbI (HajJ KOJIBLIOM, HaJ LEIOCTHBIM
KOJBIIOM, Haj 1nojeMm). Pa3noxeHue MHOrowieHa B IPOU3BEACHHE HENPUBOJMMBIX HaJ IOJIEM
MHorouneHos. Kopuu MHorounena. Teopema besy. Ilonstue kparHoctu kopHs. [IpomsBonnas
MHOorowieHa. OTaeneHne KpaTHBIX MHOXHWTened wMHorowieHa. Cxema ['opHepa. AureOpandecku
3aMKHYTble TOJs. Pa3noskeHne MHOrouwileHa Haja ainreOpanyeckd 3aMKHYTHIM TOJE€M Ha JIMHEHHbIe
MHOKUTENIHU. Anredpanyeckasl 3aMKHYTOCTb IOJI KOMIUIEKCHBIX YHMCENI: OCHOBHAas Teopema anreOphl.
HenpuBogumple MHOTOWIEHBI HaJ IOJEM JIEHCTBUTENIBHBIX 4YHCEl. MHOTOWIEHBI C palMOHaIbHBIMU
koa¢¢uimenTamu. PanmoHanbHble KOPHU MHOTOWIEHA C LEIbIMU Kodpdunuentamu. HenpuBoaumseie
MHOTOWIEHBI C LENbIMA KOA(QPHUIIMEHTAMH Ha/l KOJIBLIOM Z.

8. Bexmopnas ancebpa. IlpsMoyroipHas JeKapToBa cucTeMa KoopawHaT. KoopauHaThl TOUYKH.
Paccrosinne Mexnay nByMs Toukamu. JleneHue oTpe3ka B JaHHOM OTHouleHuu. [IpeoOpazoBanue
NPSIMOYTOJIBHOW JEKapTOBOM CUCTEMbl KoopauHaT. IloHsATHME BEKTOpa M JIMHEHHBIE ONEPALMM HaJ
BekTopamMu. Koopaunatsel BekTtopa. CKalsipHOE NPOU3BENEHHE [IBYX BEKTOPOB M €r0 CBOWCTBA.
BolpaxkeHue ckansipHOro NMPOU3BENCHUS B JIEKAPTOBBIX KOOpAMHATaX. BeKTopHOE Mpou3BeneHne IBYX
BEKTOPOB M €ro CBOMCTBA. BbIpakeHME BEKTOPHOIO NPOU3BEIEHUS B JEKapTOBBIX KOOpIMHATaX
CMmelraHHOE POU3BEEHUS TPEX BEKTOPOB M €ro CBOWCTBA. BhipakeHHe cMelaHHOro MPOU3BEICHUS B
JIEKapTOBBIX KOOPIHATAX.

9. Vpasnenue nunuu na niockocmu. Pa3nmudHble BUIBI YpaBHEHUN TPSIMON HA TUIOCKOCTH: 00IIIee
ypaBHEHHE MpPSIMOH, KAHOHMYECKOE YypaBHEHHE INpPsIMOM, MpsMas C YIJIOBBIM Kod(hduimeHTom. Yrona
MEXy ABYMS NMPSMBIMH. Y CJIOBHS apaIeIbHOCTU U NEPIIEHIUKYISIPHOCTH JIBYX MPSMBIX. Y paBHEHUE
ny4yka npsMbiX. JIMHUM BTOpOro mopsjika. DJumnc, runepboia, napadona. KaHoHnueckue ypaBHEHUS
AIITUIICA, TUNEPOOIIbl, Mapadosbl. DKCIEHTPUCUTET AIuIca U runepOomnsl. KacaTenbHble K 3JUTHICY,
runepbosie u napadose. [IpeoOpasoBanue k03(h(HUIMEHTOB YpaBHEHUS JIMHHUM BTOPOTO MOPSAKA IMPH
nepexoe K HOBOU JIEKapTOBOM CUCTEME KOOPIHHAT.

10. Vpasnenus noeepxnocmu u aunuu 6 npocmparncmee. Pa3nuunple BUJIbl YpaBHEHUS TUIOCKOCTH:
oOuiee ypaBHEHHE IJIOCKOCTH, YPaBHEHHE TUIOCKOCTH B OTPE3KaxX, YpaBHEHUE IIOCKOCTH, MPOXOAsIIEi
yepe3 TPHU pa3IMuYHble TOUKH. YTOJI MEXAY JABYMs IUIOCKOCTSMH. YCJIOBHS MapajUIeNbHOCTH U
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NEPIEHIUKYJIIPHOCTU ABYX IIocKocTed. OTKIOHEHUE TOYKU OT mockocTu. Ilpsimast B mpocTpaHCTBE.
KanoHnyeckue ypaBHEHHMs NpSAMOM B IPOCTPAHCTBE; ypaBHEHHE MPSAMON, HPOXOASALIEH uepe3 nBe
pa3MyYHblE TOUKM; [apaMETPUUECKHE YpaBHEHUS MPSAMON B MPOCTPAHCTBE. YTOJI MEXIY NPSIMBIMU B
IPOCTpPaHCTBE. Y CJIOBUS NApayIeIbHOCTH U MEPIEHIUKYISIPHOCTH ABYX MPSMBIX B IPOCTPAHCTBE. YTOJI
MEXIy HNpsIMOH M IUIOCKOCTBbIO. YCIIOBUS MapaJlIeIbHOCTH U MEPHEHIUKYISIPHOCTH MNPSAMON U
wiockoctu. [loBepxHoctu Broporo mnopsaka. Knaccudukanus mnoBepxHocTedl BTOPOro MOPSAIKA..
Onnmuncoua. ['unepbonounst. [Tapadomonasl. Konyc u nmmunap Broporo nopsiaka. [IpsmonuHeinbie
o0pasyroliye NOBEpXHOCTEH BTOPOTo MOpsIKa.

11. Jluneiinoie npocmpancmea u noonpocmparncmea. JIMHEHHbIE TNPOCTPAHCTBA U UX
noanpocTpaHcTa. JInHeliHble 000704YKH cucTeMbl BEKTOpoB. CyMMa U IepecedeHre MOANPOCTPAHCTB.
IIpsiMasg cymma JMHEHHBIX NOANPOCTPAHCTB. JIMHENHAsA 3aBUCUMOCTb BEKTOpA OT CHCTEMBI BEKTOPOB.
OKBHUBAJICHTHbIE CHCTEMBbl BEKTOpOB. JIMHEHHO 3aBUCHMblE (JMHEHHO HE3aBHCHMBIE) CHUCTEMBI
BekTOpoB. Teopema llITelinuna o 3ameHe. CBOMCTBAa KOHEUHBIX JIMHEWHO HE3aBUCUMBIX SKBHUBAJICHTHBIX
cucteM. MakcuManbHble JIMHEHHO He3aBUCHMBbIE MOACHUCTEMbI CUCTEMbl BEKTOPOB, UX CBOiicTBa. PaHr
CUCTEMBl BEKTOPOB. ba3nuchl KOHEUHOMEpHBIX JHMHEMHBIX MNpocTpaHCTB. lloHATHE pa3MepHOCTH
JUHEHHOrO0  IPOCTPAHCTBA, CBOMCTBa pa3MepHOCTH. Pa3MepHOCTP CyMMbI KOHEYHOMEpPHBIX
noanpocrpancts  (¢popmyna I'paccmana).  PasMmepHOCcTh  OpsIMOM  CyMMBI  MOANPOCTPAHCTB
KOHEYHOMEPHOT0 MPOCTpaHCTBa. M30MOp(hU3M KOHEYHOMEPHOI'O IMPOCTPAHCTBA M KOOPAMHATHOTO
IpocTpaHcTBa. Marpuna nepexoja OT 0JHOro 0aszuca B JIMHEHHOM NMPOCTPAHCTBE K IPYrOMY.

12. Jluneiinvie omobpasicenus u aunelinvle onepamopsvi. JIMHEeWHbIE OTOOPaKECHUS W JIMHCHWHBIE
oreparopsl. O6pa3el U MPOOOPa3bl TUHEHHBIX MOIMPOCTPAHCTB MPHU JTHHEHHOM oTOOpakennu. O6pa3 u
A0p0, paHr M JAedeKT JIMHEHHOro oTroOpaxeHus. KpuUTepuum HHBEKTUBHOCTH M CIOPBEKTUBHOCTH
auHEeHHOTo oToOpakeHWs. CBs3p paHra W aAedekra JMHEHHOTO OTOOpaXEHHS C Pa3MEPHOCTHIO
auHenHoro npocrtpaHcTBa. KoneunomepHas anbTepHatuBa @pearonasma. Teopema 06 usoMmoppusme ais
KOHEYHOMEPHBIX JINHEHHBIX MPOCTPAaHCTB. JIMHEITHOEe MpOCTPaHCTBO JIMHEHHBIX omnepaTopoB. Airedpa
JUHEHHBIX omepaTopoB. MaTpuna auHelHoro oroOpaxkeHus. M3omopdusm nMHEHHOro MpocTpaHCTBa
JUHEHHBIX OTOOpaXeHUH M JIMHEHHOro NpoCTpaHCTBa MaTpull. V3MeHeHHe MaTpuibl JUHEHHOro
oToOpakeHHsl (JIMHEHHOro omneparopa) nmpu 3ameHe 0a3ucoB. OTHOIIEHHE COINPSHKEHHOCTH MAaTpUIl.
ConpspkeHHOCTh ~ MaTpull  JIMHEMHOro  omeparopa B pa3nuyHbIX  Oasucax. lIHBapuaHTHbBIE
HOJNPOCTPAHCTBA OTHOCUTENIBHO JIMHEWHOro omeparopa, mpumepsl. VIHBapHaHTHOCTH siipa U oOpasa
nuHenHoro oneparopa. [Ipsmas cymma JTnHEHHBIX ornepaTopoB. COOCTBEHHBIC 3HAUECHUSI 1 COOCTBEHHBIE
BEKTOPHI JIMHEWHOTO OIeparopa. XapakTEepUCTUYeCKUil MHOrowieH. CHEKTp JIMHEHHOTO OIeparopa.
JluneiiHass HE3aBHUCHUMOCTb COOCTBEHHBIX BEKTOPOB, NPHHAUICKAIIMX IONApHO  PA3IUYHBIM
COOCTBEHHBIM 3HAYEHUSM. Jlnaronanusupyemsle JMHEHbBIE OIIepaTopBl, KpUTEpUit
nuaroHanusupyemMoctd.  CoOCTBEHHblE — MOANPOCTPAHCTBA.  VIHBapuaHTHOCTH  COOCTBEHHBIX
HOJANPOCTpPaHCTB. AnreOpandeckas M TeOMeTpUYecKas KpaTHOCTH COOCTBEHHOro 3HauyeHHs. CBs3b
XapaKTepUCTUUECKOIO0 MHOTOUWIEHAa JMHEMHOro orepatopa M XapaKTepUCTHUECKOI0 MHOIO4JIeHa
OTrpaHUYEHUS JIMHEHHOTO ONIEPATOPa HA €70 MHBAPUAHTHOE MOAIIPOCTPAHCTBO.

13. Bununeiinvie ¢Gynkyuu  u xeadpamuuHvle @opmel. bunuHelWHbIC QYHKIUU. Marpuna
oununelnoi ¢Qynxkuuu. M3MeHeHnue MaTpuipl OunuHEWHOW (yHKIMM TpU  3aMeHe Oasuca.
CummMeTrpuuHble OunuHeitHble QyHKIUMN U UX MaTpullbl. OpTOroHAIILHOCTh BEKTOPOB. OpTOroHanbHOE
JIOTIOJIHEHWE  MHOXKECTBAa  JIMHEMHOro  mpocTpaHcTBa.  OpToroHanbHass CHCTEMa  BEKTODPOB.
CymiecTBOBaHHE OPTOTOHAIBHOrO 0a3zuca KOHEUHOMEPHOTO JIMHEHHOro MpOCTpaHCTBAa (HajaA IMOJieM
XapaKTEePUCTHKH, OTIMYHOU OT ABYX). [loHATHe panra mns OwnuHeitHON QyHKIuH. JledCTBUTEIbHBIE
JUHeHHble  mpocTpaHcTBa.  [lojmokuTenbHO — (OTpULIATENBHO) — ONpEAETCHHbIE  CUMMETPUYHBIE
oununelinple QyHKuuu. Kpurepuil monoxxuTenbHON (OTpULIATENIbHON) ONPEIEIeHHOCTH CUMMETPUYHON
ownnnentHol ¢(ynkuuu. Kpurepuit CunbBectpa i OunmHEMHbIX (QyHKUMNA. 3aKOH MHEpUUU IS
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Oounmuuelnplx ¢ynkuuid. Curnarypa OunuHelHOW ¢(yHKIMM (MHAEKCH wuHepuuu). M3omerpus
JEHCTBUTEIIBHBIX KOHEYHOMEPHBIX JEHCTBUTEIBHBIX IIPOCTPAHCTB.

14.  Eexaudosvi  npocmpancmea. EBkaugoBel — mpocTpaHcTBa.  Kputepuii  u3omerpuun
KOHEYHOMEPHBIX €BKIUAOBBIX InpocTpaHcTB. HepaBencrBo Komm-bynskosckoro-IlIBapna. Hopma
BEKTOpa B €BKJIMJI0BOM IpocTpaHcTBe. HepaBeHCTBO TpeyronbHuKa. PaccTosHUS U yIiibl B €BKINI0BOM
npoctpaHctBe. Teopema Iludaropa B eBkinumoBoM mnpocTpaHcTBe. KoOHEYHOMEpHBIE €BKIINIOBBI
npocTpaHcTBa. JIMHEHass HE3aBUCMMOCTh OPTOIOHAJIBHOW cHCTEMbl BeKTOpoB. CyllecTBOBaHUE
OPTOHOPMHUPOBAaHHOTO  0a3uca B  KOHEYHOMEPHOM  €BKJIHMIOBOM  IPOCTPAHCTBE.  AJIOPUTM
oproroanu3auuu ['pama-lImuara. ConpspkeHHBIM omneparop JUlsl JIMHEHHOro omneparopa. Matpuua
COIIPSDKEHHOI'O OIlepaTropa OTHOCUTEIBLHO OPTOHOPMHPOBAHHBIX 0a3ucoB. OpTOroHaJIbHBIE JIMHEHHbIE
OIlepaToOpel B €BKIMAOBOM IIPOCTpaHCTBE. Kpurepuil OpTOroHaJILHOCTH omeparopa. Marpuna
OpPTOrOHAJIBLHOTO onepaTopa. CaMOCONPSIKEHHBIE JIMHEHHBIE ONIEPATOPHI B €BKJIMIOBOM IPOCTPAHCTBE U
UX MaTpulbl. [lMaroHann3upyeMocTh CaMOCOIPSDKEHHBIX OMEPaTOPOB B OPTOHOPMHPOBAHHOM Oasuce.
KBagpatuunele ¢opMbl M HX KOOpAMHATHAs 3aluch. JlMaroHanu3anusi KBaJApaTUYHOW (OPMBI.
Anroputm Jlarpamxka. IlpuBenenme kBagpaTHdHOM (oOpMBI K HOpMaidbHOMY BuAy. llpuBenenue
CUMMETPUYHON OMIMHENHON (GYHKINHU B €BKJINIOBOM IIPOCTPAHCTBE K INIABHBIM OCSIM.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

JlekmM ¢ WCHOJB30BAHMEM KOMIBIOTEPHBIX Tpe3eHTanui. JleMoHcTpamusi MpoOIeMHBIX
CUTyalluii B pPa3BUTHUM MaTEMaTHYECKOTO 3HAHMS, CBSI3aHHBIX C PA3HOOOPA3HBIMU MPHIIOKEHUSIMU
MaTeMaTHKH (B TOM YHCIIe, B 00JaCTH HH(POPMAIMOHHBIX TEXHOJIOTHIA).

[TpakTHyeckue 3aHATUS C KCIOIB30BAHUEM AaKTHBHBIX (OpPM, B YAaCTHOCTH, - TEXHOJIOTHUH
npobnemnoco ooyuenus (ne menee 30% 3ansTuil). OCHOBHOW THI MPOOJIEMHBIX CUTYAIUU - peuteHue
YuebHbIX npobiem, 4eM O0ECIIeUYUBACTCS CO3HATENIBHOCTD, IIIyOHMHA M MPOYHOCTh 3HAHUH, MOBBIIICHUE
YPOBHSI CAMOCTOSITETIBHOCTH OOYYaroIIMXcs, BBIPAOOTKA y HUX CIIOCOOHOCTH K aKTyalHM3allld paHee
MOJYYEHHBIX U BHOBb IPHOOPETAEMBIX 3HAHHM.

BaxxHplM acmekToM OpraHu3zalMd  y4eOHOro mpolecca SBISIETCS napaiielibHoe W3Y4YeHUe
anreOpanyecKux U reOMETPUUECKUX pa3/iesioB.

[lepeuenr  WHPOPMANMOHHBIX  TEXHOJOTHH,  HCIOJB3YeMBIX  IMPH  OCYIIECTBICHUHU
00pa30BaTeNLHOTO Mpoliecca MO AUCHUIUINHE: TEXHOJIOTUH CMEIIAHHOTO 00yUeHUs.

6. YueOHO-MeTOAMYeCKOe 00ecneYeHne CaMOCTOSITeIbHOM padoThl 00y4aloLuXcst
CamocrosiTenbHas padoTa CTYJEHTOB COCTOHWT B CIEAYIOIIeM: paboTa ¢ KOHCIEKTaMH JICKIUH,
W3YYEHHUE JIUTEPATYPHI, BBIOJIHEHUE JOMAITHUX 3aJaHHi, TOATOTOBKA K 3K3aMEHaM.
Mertonnyeckuii Mmatepua 1o 00eCreueHUI0 CaMOCTOSATENbHON padOThl CTYJAEHTOB MPUBOJIUTCS B
[Tpunoxenun 1 x paboueii mporpamme.

7. XapakTepHCTHKA OLEHOYHBIX CPEICTB /IS TeKYyUero KOHTPOJISI YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCcTAIMH 00YYAOUIMXCS MO TUCHHIIHHE

IIpenycMOTpeHBI:

- MUCHbMEHHBIE KOHTPOJIbHBIE PabOTHI,

- DK3aMEHBI B KaXXJIOM U3 JBYX CEMECTPOB, MPOTrpamMma KOTOPHIX BKIIOYAET KaK TEOPETHYECKHE
BOTIPOCHI, TaK M TPAKTHYECKYIO YacTh (3a7adM); OLEHKA IO TMPAKTHYECKOH YacTH (OPMHPYETCS II0
COBOKYITHOCTH PE3YJIbTaTOB KOHTPOJBHBIX padoT (B JTaHHOM CEMECTpe).

®DOHJT KOHTPOJBHBIX 3aJaHWA 110 JUCIUIUIMHE SBISICTCS MOOWJIBHBIM, KPUTEPHH OIICHKHU
BbIpa0aTHIBAIOTCSl ONEPATHBHO;, MPEAYCMAaTPUBAETCS CBOEBPEMEHHOE O3HAKOMJIEHHE CTYIEHTOB C
JIEMOHCTPAIIMOHHBIMHI BapHAHTAMHU 3aJIaHHUI, 00pa3IlaMy MX BBHITOJHEHUS U KPUTEPUSIMHU OI[CHKH.

Kpumepuu oyenku KOHmpoavHoil padomot cmyoenma:
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OneHka «OTJINYHO» BBICTABISETCS CTYACHTY, €CIH:

1) paboTa BBIMOJIHEHA [TOJIHOCTHIO;

2) B JIOTUYECKUX PACCYKACHHUIX U 000CHOBAHHMHU PEIICHUS HET MPOOEIIOB M OIIHOOK;

3) B pCIICHMHM HET MaTeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIUCKA, HE
ABJIAIOIIASCS CJIECTBUEM HE3HAHUS WJIM HEMOHUMAHUS y4eOHOTr0 MaTepuana).

OneHka «xopoIo» BBICTABIIAETCS CTYACHTY, €CIIN

1) paboTa BBINOJIHEHA ITOJIHOCTHIO, HO 0OOCHOBAHMS IIArOB PELICHUS HEJIOCTATOYHBI (€CIIM YMEHUE
000CHOBBIBaTh PaCcCYKIEHHS HE SIBISIOCH CIIELUAIbHBIM 00BEKTOM IPOBEPKH);

2) jnomylieHa oJHa OIMOKa WM JIBa-TPH HEIo4YeTa B BBIKJIAIKAX, MM YepTekax (€CU 3TH BUIbI
paboThI HE SABJISIUCH CHELMAIbHBIM 00OBEKTOM IIPOBEPKH).

OneHka «y0BIETBOPUTEIBHO» BBICTABIISIETCS], €CIIH:

JONyLIeHbl 0ojiee OHOM OMMOKYU UK Oojiee ABYX-TPEX HEJOUYETOB B BBIKJIAJIKAX MM YEpTEXKaX,
HO CTYZACHT BJIaJIeeT 005S3aTeIbHBIMUA YMEHHSIMU IO TIPOBEPSEMON TEME.

OneHka «HeyIOBIETBOPUTEIBHO» BBICTABIISIETCS, €CIIN !

JOMYIICHBI CYIIECTBEHHBIE OIIMOKH, IOKa3aBIIME, YTO CTYACHT HE BiajeeT 00sA3aTelbHBIMU
YMEHMSIMHU 110 TaHHOM T€MeE B IIOJIHOM Mepe.

TumoBele  BapHaHTBl KOHTPOJBHOW pabOTHl TpEACTaBICHH B (OHJE OIICHOYHBIX CPEICTB
(ITpunoxenwue 2).

HToroBoii (opmMoii KOHTPOJS SIBISETCS YCTHBIM SK3aMEH, KOTOPBIA TMPOBOAMTCSA 2 paza — IO
pe3yibTaTaM KaKIOro U3 JABYX CEMECTPOB. DK3aMEHAI[MOHHBIM OWJIET COAEPKUT 2 TEOPETUUYECKHUX
BOIIPOCA U 3a/1a4y.

Kpumepuu oyenku ycmnozo omeéema cmyoeHmoe Ha IK3ameHe.

OneHka «omauuHo» BbICTaBISETCS CTYJIEHTY, €CIIU:

1) m[onHO pacKphITO CoOIepKaHHWE Y4eOHOro Marepuaia B o0beMe, MHPEIyCMOTPEHHOM
IIPpOrpaMMoOM,  M3JI0KEH  Marepuarl TPaMOTHBIM  SI3BIKOM B OIPEACICHHOM  JIOTMYECKOU
MOCJIE0BATENBHOCTH, TOYHO UCIOJIb3Ysl MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

2) MPaBUJIBHO BBIMOJHEHBI PUCYHKH M Y€PTEKHU, COMYTCTBYIOIINE OTBETY;

3) NpOIEMOHCTPUPOBAHO YMEHHE WIIIOCTPHUPOBATH TEOPETUYECKHE MOJOKEHHUS KOHKPETHBIMU
pUMepaMu, IPUMEHATh UX B HOBOW CUTYaI[UH MPU BHIMOTHEHUH TPAKTUYECKOTO 3a/IaHUs;

4)  TpOJEMOHCTPUPOBAHO  YCBOGHHE paHEe HW3YYCHHBIX  COIMYTCTBYIOIIMX  BOIPOCOB,
c(OpMUPOBAHHOCTh M YCTOWYMBOCTD UCIOJIb3YEMBIX IIPU OTPAOOTKE YMEHHUM U HABBIKOB;

5) oTBeT caMOCTOSITENBHBII 0e3 HABOIIIMX BOMPOCOB IperojaBarelis. Bo3MOXKHBI OJHA - JBE
HETOYHOCTU NPU OCBEUIEHHHM BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJKAX, KOTOPbIE CTYIEHT JIETKO
VICIIPABUJI IO 3aMEUYaHUIO IIPENIOAABATENS.

OneHka «xopouio» BbICTaBIISIETCS, €CIIU:

OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBaHHUSIM Ha OLEHKY «OTJIMYHO», HO IPU ATOM UMEEeT OJANH
13 HEJIOCTAaTKOB:

1) B U3JI0KEHUH TOMYIIEHBI HEOOIBIIHE MPOOEITbl, HE NCKA3UBIIME MATEMATHYECKOE COJICPIKAHUEC
OTBETA;

2) JOmymIeHbl OJMH—J/IBA HEJOYeTa MpHU OCBEIICHWM OCHOBHOTO COJICPXKAHUS OTBETa,
VCIIPABJIEHHBIE 110 3AMEYAaHHIO IIPETIOJAaBaTES;

3) momyieHs! ommoOKa uiau 0ojiee TBYX HEIOYETOB MPH OCBEHICHUH BTOPOCTEICHHBIX BOIPOCOB
WIH B BBIKJIAJKaX, JIETKO HUCIPABICHHbBIE TI0 3aMEYaHHIO MIPernoaaBaTess.

OreHka «y0osenemeopumenbHo» BbICTABISIETCS CTYACHTY, €CIIH:

1) HENoJHO WJIM HEMOCJIEe0BAaTEeIbHO PACKPBITO COJCPKAHHE y4eOHOro Marepuala, HO MOKa3aHO
o01iee MOHMMaHME BONMPOCAa M TPOJEMOHCTPUPOBAHBI YMEHHs, JOCTaTOYHbIE Ui JajJbHEHIIero
YCBOEHHUS MTPOrPaMMHOT0 MaTepuaa;
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2) WMENUCh 3aTPYJAHEHHS WM JOMYIICHbl OIIMOKH B ONPENCICHHH TOHSITHH, UCIOJIH30BAHUH
MaTeMaTU4eCKON TEPMUHOJIOTUH, YePTEeXKaxX, BBIKIAIKAX, HCIIPABICHHBIC [TOCIIE HECKOJIbKUX HABOASAIINX
BOIIPOCOB IIPETIOaBaTENs;

3) crTymeHT He CHpaBWICS C TNPUMEHEHHWEM TEOPHH B HOBOW CHUTYyallMd TPH BBINOJIHEHUU
MPAKTUYCCKOI'O 3alaHus, HO BBIITOJIHWJI 3aJaHH A 00513aTeBLHOr0 YPOBHA CJIOKHOCTH I10 HaHHOﬁ TEMC,

4) mnpu 3HAHUM TEOPETUYECKOTO Marepuaia BBIBICHA HEIOCTaTOYHAs CHOPMHUPOBAHHOCTH
OCHOBHBIX yMeHI/Iﬁ 1 HAaBBIKOB.

OueHka «Hey0os1emsopumenbHo» BHICTABIISIETCS, €CIIH:

1) He pacKpBITO OCHOBHOE COJIEpKaHNE yIEOHOr0 MaTepHaa;

2) oOHapy)KEHO HE3HAaHHE MJIM HEIOHMMAaHUE CTYACHTOM OOJbIICH WM HanOoJiee BaXKHOW 4acTh
y4eOHOro MaTepuana;

3) nomymieHsl OMIMOKM B ONpPEAEICHUH MOHSATHH, IPHU HCIOJIb30BAHUM MAaTEeMaTHUECKON
TCPMHHOJIOTUH, B PUCYHKAX, YCPTECIKAX HIIU rpa(bHKax, B BBIKJIaJIKaX, KOTOPBIC HC HMCIIPABJICHBI ITOCJIC
HECKOJIBKHUX HaBOJSALIMX BOIIPOCOB IPEIO1aBaTEsl.

8. YueOHO-MeTOAMYeCKOe M HH(POPMALIMOHHOE 00ecniedeHne TUCIUTTUHBI
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10. Suxun H. U. Jluneiinas anredpa: Teopemsr u anroputmbl. Y4eO. mocobue. MiBanoso: VBaH.
roc. yH-T, 2008.

JlononuurenpHas IuTeparypa:

1. benoBa, T.1. Ananutudeckas reomerpus. BekTopHas anrebpa. KpuBbie BTOporo mopsaka /
T.W. benosa, A.A. I'pemunoB. — Mocksa : Jloroc, 2004. — 122 ¢. — Pexxum gocTymna: 1o MOJMNKUCKe. —
URL: http://biblioclub.ru/index.php?page=book&id=84689. — ISBN 5-94010-204-2. — Tekcr
3JIEKTPOHHBIMN.

2. BeperennukoB, B.H. COopHuk 3amad 1o wmareMaTwke. AHAJINTHYECKass TEeOMETpHs /
B.H. BeperennukoB. — MockBa; bepnun: Jupexkrt-Menua, 2018. — 166 c.: un. — Pexxum nocrymna: no
nomanucke. — URL: http://biblioclub.ru/index.php?page=book&id=480175. — bubnuorp.: c. 162. — ISBN
978-5-4475-9502-9. — DOI 10.23681/480175. — TeKCT: 27€KTPOHHBIIA.

3. Kapomues, C.b. Ananutnueckast reomerpust U uHeiHas anredpa / C.b. Kagomues. — 2-e usn.,
ucnp. u gomn. — MockBa : ®usmariaut, 2011. — 168 c. — Pexum pgoctyma: mo MOANHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=69319. — ISBN 978-5-9221-1290-1. — Tekcr :
3JIEKTPOHHBIMN.

4. OcrteutoBckuii, A.H. Anamutndeckas reomerpus / A.H. OctbutoBckmii. — KpacHosipck
Cubupckuit ¢denepanpuslii  yHuBepcuter, 2011. — 92 c¢. — Pexum gocryma: mo MOAMHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=229150. — ISBN 978-5-7638-2196-3. — Tekcr :
3JIEKTPOHHBIMN.

5. TuxtmmekoBa, O. JluHeliHas anrebpa W aHAIATHYECKAs TEOMETPHUS: Kypc JIeKIHid /
O. IuxtunbkoBa, C.A. [Tuxtunbkos, A. [TaBnenko ; MunuctepcTBo 00pa3oBaHus U Hayku Poccuiickoi
Oeneparun, PenepanbHOE TOCyIapCTBEHHOE OOHKETHOE 00pa3oBaTENIbHOE YUPEXKIECHHE BBICIIETO
oOpa3zoBanus «OpeHOyprckuii rocy1apcTBeHHbIN YHUBEepcuTeT». — OpenOypr : OI'Y, 2015. — 281 c.: uin.
— Pexxum goctyna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=485374. —
bubnuorp. B kH. — ISBN 978-5-7410-1324-3. — TekcT: 31€KTPOHHBIN.

6. Yeromun, A.Il. Jluneiinas anreOpa u aHamuTHueckas rteomerpus / A.IL Yeromuw;
MunucrepcTBo obOpazoBanuss u Hayku Poccuiickoit ®Denepanuu, dDenepanbHOe TOCYIapCTBEHHOE
aBTOHOMHOE 00pa3oBaTelIbHOE YyupekJeHue Bbicuiero oopazoBaHusi «lOxHbIM (denepanbHbIi
yHHBepcuTeT». — PoctoB-Ha-Jlony : U3natensctBo FOxHOTO penepansHoro ynusepcuteta, 2015. — 149
c. — Pexxum mocryma: mo momamucke. — URL: http://biblioclub.ru/index.php?page=book&id=445132. —
bubnuorp. B kH. — ISBN 978-5-9275-1728-2. — TekcT : 31eKTpOHHBIH.

7. Knerenuk /. B. COopHuk 3a1a4 1o ananutuueckoit reomerpu / Ilon pen. H. B. E¢umona. — 14
u3a., ucnp. — M.: Hayka, 1986. 106 sk3eMIuisipoB.

8. IloropenoB A. B. Ananutnueckas reomerpusi: [YueOnuk]. — 4 —e u3z., nepepad. —M.: Hayka,
1978. - 208 c. 57 3K3eMILISIPOB.

9. Koctpukun A. U. Beenenue B anredpy. M.: Hayka, 1977.- 495 c. 108 sK3eMIUISIPOB.

10. Kypomr A. I'. Kypc Beicmieii anredpsr. 11-e m3a, crepeorun. — M.: Hayka, 1975. 43
HK3EMILIApA.

11. ®annees JI. K. CoopHuk 3amau no Beicmied anrebpe. - 11 —e usn., mepepab. u mom. — M.:
Hayka, 1977. - 288 c. 120 sK3eMIUISIpOB.

12. Sluxkun H. U. Anre6pa: Teopemsl u anroputmel: Yued. mocodue. Banoso: UBI'Y, 2008. — 606
c. — 98 k3.
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Cucrema »5JIEKTPOHHOM MNOJAEpPKKM oOpa3oBarenbHOro rmnpouecca «Moil yHUBEpCUTET»
https://uni.ivanovo.ac.ru
[Tpodeccnonanbubie 0a3bl JaHHBIX U HH(OOPMAIIHOHHO-CIIPABOYHBIE CHCTEMBI:
OBbC «YHuBepcureTckas 6ubanoreka ommaiin» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
DnekTponHas  Oubamoreka — UBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnewdnexrponnsiii katamor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctemMa Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office u(unm) LibreOffice, unrepuer-Opay3ep Microsoft Edge u(umun) Yandex
Browser.

9. MaTepuaibHO-TeXHHYECKOe o0ecneyeHne T CUMIIMHbI

Y4eOHble ayAUTOPUH:

- NI TIPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUMNA C KOMIUIEKTOM CIEUATU3UPOBAHHON Y4eOHOM
MeOeTd W TEXHHMYSCKUMHU CPEICTBAMU OOYYCHHS, CIY)KAIlMMH I TPEIOCTABICHUS ydeOHOU
uH(popMaluu O0BIION ayIUTOPUH;

- Uil TPOBEJEHUSA 3aHATUH CEMHUHAPCKOTO THUIMA, KOHCYJIbTAllMH, TEKYIIETO KOHTPOJIS |
MIPOMEKYTOUHOM aTTeCTAllMU C KOMIUIEKTOM CIEIHATIM3UPOBAHHON yuyeOHOU MeOelru U TeXHUYECKUMU
CpeAcTBaMu O0YYEHHS;

[Tomemenue aJis CaMOCTOSITENILHOM pabOThI, OCHAIICHHOE KOMILJIEKTOM CHEIHaTU3HUpOBAaHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUS K cetu «HTepHeT» n
obecnieuenueM gocrymna B DUOC.

JleMoHCTpaliMOHHOE 00OpyAOBaHUE U y4eOHO-HATJSIHBIE MOCOOUS ISl 3aHSATUN JIEKIIMOHHOTO
TUMA, 00ECIEUNBAOIINE TEMATUUECKUE WIUTIOCTPAIMH: JEMOHCTPAIMOHHBIE YCTPOMCTBA, JEKTPOHHBIE
nocoOus (MPe3eHTaIMH), TeYaTHbIC TOCOOUS (TaOJIHIIbI, CXEMBI).
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ABTOp padoueiil NporpaMMbl JUCUMIJIMHBI: JOIEHT Kadeapsl anredpsl 1 MaTeMaTHIeCKOM
JIOTMKH, KaH. e/l. HayK ApraMoHOB Muxanin AHaToJIbeBUY, JOLUEHT Kadeapbl ainreopsl U
MaTeMaTHYeCKOH JOTHKH, K. ¢.-M.H Jlorunosa E. /1.

[IporpamMma paccMOTpeHa H yTBep:KJIeHa Ha 3acejaHud Kadeapsl anreOpbl W MaTeMaTH4ecKoi
JIOTHKH

« 1D » oS 2049;., npoToKoi No X
[Iporpamma obHOBREHA
MPOTOKON 3aceianus Kadenpbr Ne - { OT«O¥ » Copez.i ?—L 2020r.
Cornacosano: a " : .
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[TporpamMma obHoBIIEHA
NpPOTOKO 3acenanua kadeapsr No OT « » 20 T
CornacosaHo:
Pykosoaurtens OT1
(NOANHCE)
[Tporpamma obHOBIEHA
MPOTOKOJ 3acesanus Kadeaps: Ne oT « » 20__r.

CornacoBaHo:
Pykosoautens OI1
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