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1 Hesan u 32724 0CBOEHMSI JUCHHUILTUHBI (MOYJIs1)

Ilesib10 OCBOCHUST TUCHUIUIMHBI (MOJTyJIs) SIBJIETCS (DOPMUPOBAHHE MATEMATUYECKON KYJIb-
Typbl, PyHIaMEHTAILHOM MOArOTOBKU MO OCHOBHBIM pa3/iesiaM ajareOpbl U aHATUTUYECKON reoMeT-
pHUH, OBJIAJCHMSI COBPEMEHHBIM MATEMaTHYECKUM alnapaTroM AJis JaJlbHEHMILIEro HCIOJIb30BaHUA
IIPU PELIEHNUN TEOPETUUECKUX U MPUKIIAIHBIX 331a4.

3agayaMu OCBOCHUS TUCHUILIIUHBI (MOYJIs) SIBJISTFOTCSI:

— u3y4deHue 0a30BbIX MOHATHH U (OPMUPOBAHHE MATEMATUYECKOI KYJIbTYphl B 00JIACTH JIU-
HEHHO anreOppl U aHATUTUYECKON TeOMETPUH,

— OCBOEHHME METO/I0B JIMHEHHOM alreOphl M aHAIMTUYECKOW T€OMETPUH IS PEIlIeHUs Teope-
TUYECKUX U IPUKIIAJHBIX 33/1a4;

— NpuoOpeTeHNEe HaBBIKOB pabOThI ¢ yueOHOW U HAyYHOU JIUTEepaTypoii Mo aiaredpe u aHalu-
TUYECKOU F€OMETPUHU.

2 MecTO QUCHUILIHHBI (MOIYJIsI) B CTPYKTYPe OCHOBHOI NpodecCHOHAIb-
HOH 00pa3oBaTe/IbHOM NPOTrPaMMbI

JlucuuiuimHa (MOJYJIb) OTHOCHUTCS K 0053aTENIbHOW 4YacTH OCHOBHOW NpOQecCHOHaTbHON
00pa3oBaTeNbHON IPOTrPAMMBI.
Jucuuniuuza (MOAy/b) U3y4aeTcs B IEPBOM U BTOPOM CEMECTpaX.

3 IlepeyeHb MIaHUMPYeMbIX Pe3yJbTATOB O0OYUYeHHsS MO AMCHUIJIMHE (MO-
YJI10)

IlepeueHp MmIaHUPyEMbIX PE3YIbTATOB 00YUYEHUS MO AUCLUILUIMHE (MOJYJII0), COOTHECEHHBIX
C TUIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHUS OCHOBHOHM MPOQecCHOHATBHON 00pa3oBaTeIbHOM Mpo-
rpamMmbl (pOpMHUPYEMBIMU KOMIIETEHIIMAMHU ) U UHAUKATOPAMH UX JOCTHXKEHUS, yCTAaHOBJICHHBIMU B
o0mieil xapakTepucTHKe OCHOBHOW Mpo¢eCcCHOHANbHOW 00pa30BaTeIbHOW MpPOrpaMMbl, MPUBEIEH
HUXKE.

B pesynbrare ocBOeHUS AUCHUTIIMHBI (MOIYTIS) OOYYArOIIMIACS TOMKEH:

3HaTh:

1) Ga3oBblc 3HAHMS, MOMYYCHHBIC B OOJACTH MAaTEMAaTHYECKHX M €CTECTBEHHBIX HAYK (KOA
kommerenimn — OIK-1, kox unaankaropa — OITK-1.1);

2) CyLIECTBYIOIIHE MATEMATHYECKUE METO/IbI U CHCTEMBI IPOrPAMMHUPOBAHUS JJIs PELICHHS
NpUKITAIHbIX 3a1a4 (kox kommeTeniwn — OITK-2, xon uaaukaropa — OITK-2.1).

YMmerh:

1) ucnosib30BaTh B MPOQECCHOHATBHON JEATENbHOCTH (yHIAMEHTAIbHBIC 3HAHUS, MONY-
YEeHHBIE B 00JIACTH MaTeMaTHYECKUX U €CTECTBEHHBIX HaykK (koa kommereHnun — OIIK-1, kox uH-
nukatopa — OIK-1.2);

2) WCMOJB30BaTh W QJalTHPOBATH CYIICCTBYIOIIME MaTEMAaTHYECKHE METOIBl U CHUCTEMBI
POTPaMMHUPOBAHUS JIJISl pa3pabOTKU U peann3aiuu aroput™MoB (ko kommereHimn — OITK-2, kon
unaukaropa — OIIK-2.2).

Baagern:

1) HaBbIKaMU peIICHUs 3a/1a4 MPOPECCUOHATBLHON JIEATEILHOCTH HAa OCHOBE MOJYYEHHBIX
TeopeTnyeckux 3HaHui (ko kommeTennuu — OITK-1, ko naaukaropa — OITK-1.3);

2) METo/IaMU M COBPEMEHHBIMU CHCTEMaMHU MPOTPAMMHUPOBAHUS JUIsl pa3pabOTKU U peaiu-
3aruu aaroputMoB (ko kommeTennuu — OITK-2, kox nnaukaropa — OITK-2.3).



ITonmable HAaMMEHOBAHUS KOMHGTGHHI/Iﬁ U WHAUKATOPOB HUX HOCTHUIXCHUA MPCACTABJICHBI B

o011eil xapakTepucTUKe OCHOBHOM MpodeccruoHallbHON 00pa30BaTeIbHOM MPOrPaMMBI.

4 O0beM u coiep:KaHue TUCUUILTHHBI (MOTYJIA)

4.1 O0beM AUCHUIUIMHBI (MOYJIf1), 00beM KOHTAKTHOWH M CAMOCTOSITE/Ib-

HOW paldoThl 00y4aroLerocsi MpM OCBOCHHUM JAUCHUILIMHBI (MoayJsi), ¢opMbl
NMPOMEKYTOYHOM ATTECTALMHU M0 JMCHHUILIMHE (MOAYII0)
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4.2 CogeprkaHue JIEKIIMOHHBIX 3aHATHHA
Ounas popma 00yueHusn
Ne .
w/n TeMbl JIEKIMOHHBIX 3aHATHI
1 cemecmp

1 |0630p conepskanus Kypca. OCHOBHBIE MOHITHS TEOPUU MHOKECTB. Cr1ocoObI 3a1aHus
MHOKecTB. Onepanuu HaJli MHOKeCTBaMU. TeopeTHKO-MHOKECTBEHHBIE TOKecTBa. [Ips-
MO€ NMPOU3BEACHNE MHOKECTB.

2 |CootBercTBHE MEXIy MHOXKecTBaMU. [loHATHE 0TOOpaxkeHnss MHOKeCTB. CIOpPbEKTHBHBIE,
UHBEKTHUBHBIE, OMeKTUBHBIE 0TOOpaXxeHus. [Ipumepsl. OTHOMIEHUS HA MHOXecTBe. OTHO-
IIIEHHsI SKBUBAJICHTHOCTH U MOPSIKA.

3 |[lonarue marpuibl. YacTHbIe BUIBI MaTpHll. TpaHcrioHMpoBaHKE MaTpHll. JInHeiHbIe ome-
paiuu HaJl MaTpULIaMU: CJI0)KEHHE MaTPULl 1 YMHO)KEHHE MaTPUIl HA YUCIIO0. Y MHOKEHHE
MAaTpHIL.

4 |Onpenenurteny BTOPOro U TpeThero nopsaxos. CBoiicTBa onpeaenureneil. MUHOpPHI U ai-
reOpandeckue gonojaHeHus. CrnocoObl BEIUUCIIEHU onpeaenuTeneil. ObpaTHas MaTpuIa.

5 |CucTtembl TMHEWHBIX ypaBHEHUH C IByMs U TpeMs Heu3BecTHbIMU. Meton. Kpamepa. Mart-
puuHbI MeToA. OHOPOIHBIE CUCTEMBI ABYX U TPEX JUHEHHBIX YPABHEHHH.




TeMbl JeKIIMOHHLIX 3aHATHH

Koopaunats! Ha npsiMoii 1 1tockocTy. IIpocreiimue 3a1a4n aHAIUTHYECKOW F€OMETPUM HA
IUIOCKOCTH: PACCTOSIHUE MEXY ABYMs TOUKAMH, JCJIEHUE OTPE3KA B JAHHOM OTHOIICHHH.
JIuHUM 1 UX ypaBHEHHUS B JIEKapPTOBBIX KOOpAMHATAX. Y paBHEHUE JIMHUU B IapaMeTpuye-
ckoii (hopme. TlonsspHBIC KOOPAMHATHI.

Oo1ee ypaBHeHUE MpsMoii. Pacrionokenne mpsMoii OTHOCUTEIILHO Hayaia KOOPIUHAT.
YpaBHeHHE NPSMOI B OTpe3Kax. Y paBHEHUE PSIMOM € YTIIOBBIM KO3 HHUIIMEHTOM. YTOJI
MEX/1y IPSAMbIMH. Y CJIOBHSI TAPAIIJIEIIBHOCTH U NEPIIEHIUKYIISIPHOCTH ABYX IPSMBbIX.
VYpaBHeHue nyuka npsaMeiX. BzauMHoe pacnosnoxxenue npssMon u Touku. Paccrosuue ot
TOYKH A0 NpsMoi. HopManbHOE ypaBHEHHE NIPAMON. Y paBHEHHUE IIPSIMOM B IIOJIAPHBIX KO-
OpJAMHAaTax.

Omnpenenenue JIMHUN BTOPOTo nopsiaka. OKpykHOCTh. Diuurc. MccnenoBanue Gpopmsl 331-
JIUIICA 110 ero KaHOHWYecKoMy ypaBHeHuto. ['unepOona. MccnenoBanue ¢hopmbl runepOoIibt
0 ee KaHOHM4YecKoMy ypaBHeHuto. [Tapabona. MccnenoBanue popmbl mapabossl IO ee Ka-
HOHHYECKOMY YpaBHEHUIO. [IMpEeKTPUCHI TUHUI BTOPOTO MOPSAKA. Y paBHEHUS JIMHUHN BTO-
pOTo MOpsiJIKa B MOJSIPHBIX KoopanHaTax. KoHn4Yeckue ceueHusl.

DneMeHTH! 0011el TeOpUH JIMHUIM BTOPOro NOpsiAKa. Y paBHEHUS JIMHUN BTOPOTO MOPSIKA,
OCH CHMMETPHUH KOTOPBIX MapajuIebHBI 0csM KoopauHat. [IpeoGpa3oBanie KOOpAUHAT MPH
IIOBOPOTE OCEl. Y paBHEHNE paBHOCTOPOHHEH runepooiibl, OTHECEHHOM K €e aCHMITOTaM.
[IpeobpazoBanue k03((HUITMEHTOB YpaBHEHUS JIMHUHA BTOPOTO TOPSIIKA IPU TIepexo/ie K
HOBOH cucteme koopauHaT. [ToHaTue 06 MHBapHaHTaX ypaBHEHUS U TUIIE JUHUUA BTOPOTO
OPSJIKA.

10

CKaJ'IHpHBIe 1 BCKTOPHLIC BCIIMYNHBI. ITonsTue BCKTOpa. JIuHeiiHbIe ornepanrun Haa BEKTO-
paMu: CI0KCHUC U BEIYUTAHUC BEKTOPOB, YMHOXKXCHUC BCKTOPA HA YHUCIIO. HpO@KHI/Iﬂ BCKTO-

pa.

11

Jluneitnasg koMOuHanus BeKTopoB. Kpurepuu nuHeitHol 3aBUCUMOCTH BEKTOpOB. basuc u
Pa3MepHOCTb IPOCTPAHCTBA. Y CJIOBUE KOJUIMHEAPHOCTH ABYX BEKTOpOB. KoopauHaTel BEk-
topa. OpueHTalus MPOCTPAHCTRA.

12

Onpenenenre CKaasipHOrO IPOU3BEIEHUS IBYX BEKTOpoB. CBOICTBa CKaJIIpHOTO MTPOU3Be-
JeHusl. BelpakeHne CKaJIsIpHOTO IPOU3BEIEHUS IBYX BEKTOPOB U€pe3 UX KOOPAUHATBHI.

13

Onpenenenre BEKTOPHOTo pousBesieHusi. CBOMCTBA BEKTOPHOTO Npou3BeaeHUs. Boipaike-
HUE BEKTOPHOT'O MPOU3BEEHUS IBYX BEKTOPOB U€pE3 MX KOOPAUHATHI.

14

CwMmenianHOe IpOU3BEIEHUE BEKTOPOB. BrIpakeHe CMEIIaHHOTO TPOU3BEIEHUS TPEX BEK-
TOPOB 4Y€pe3 UX KOOPAMHATHI. Y CIIOBUE KOMIIAHAPHOCTH TPEX BEKTOPOB.

15

[TonsTre nunenHoro oneparopa. [Ipumepsl. MaTpuna smHeiHoro oneparopa. Mzomerpu-
YecKu oneparop. JInHelHbIe onepanyuy Hal JMHENHBIMU onepaTopaMu. [Iponssenenue
JUHENHBIX onepatopoB. Onpenenurens NPOU3BEACHUs IByX MaTpull. ['eomeTpruyeckuit
CMBICII OTIpeIeNINTEIISE MaTPUIIbI JIMHEHHOTO oniepaTopa. OOpaTHBIHA onepaTop 1 ero MaTpu-
1a.

16

OO6mas cucrema qeKapToBbIX KoopauHat. [Ipocreiiire 3anaun aHaTUTHUECKON TeOMETPUHU
B npocTpancTe. [loHaTHE 00 YpaBHEHMSIX MOBEPXHOCTH U TUHUU B TIpocTpaHcTBe. [{umnH-
JpUYECKasi TOBEPXHOCTh C 00Pa3yIOIIMMU, MapalIeIbHBIMU OJTHOM U3 OCe KOOPIUHAT.
Konunueckas noBepxHOCTh. [[0OBEpXHOCTH BpaleHusl.

17

Oo01iee ypaBHEHUE IOCKOCTU. PacmonoskeHue MmI0CKOCTH OTHOCUTENEHO CUCTEMBI KOOP-
TUHAT. YpaBHEHUE TUIOCKOCTH B HOPMaIbHOU opMe. BzauMHoe pacmosokeHne miocKo-
CTEH.

18

YpaBHEHHUs IPAMOUN JTMHUU. Y paBHEHHUE IMy4YKa INIOCKOCTEN. YTOJI MEXTy NPSIMBIMH B IIPO-
CTPAHCTBE. Y CIIOBUs [1APAUIEIBHOCTH U IIEPIICHAUKYIIIPHOCTH IPSMBIX. Y CIIOBUE ITPUHA-
JIEKHOCTH JIBYX IPSIMBIX K OJHOM INTOCKOCTH. B3anMHO€E pacIionokeHne nNpsiMoil U IIIOCKO-
cTi. OCHOBHBIE 33J1a4M Ha IPSIMYIO U IJIOCKOCTb.




n/n

TeMbl JeKIIMOHHLIX 3aHATHH

19

Omnpenenenre NOBEPXHOCTH BTOPOTO nopsiaka. Dmmumrcons. ['unepbononst. [Tapadomon-
abl. [IpsimonuHeliHble 00pa3yroiue NOBEpXHOCTEH BTOPOro NOPsiIKaA.

2 cemecmp

20

bunapnas anre6panyeckas onepauus. [loxyrpynmnel u MmoHouasl. ['pynnsl. AGeneBa rpyn-
na. Konbua u nosist. Yucnosele noss. Ilpumepsl.

21

Apudmerndeckoe n-mMepHoe pocTpancTBo Rn. JInHeitHas 3aBUCUMOCTh BEKTOPOB. PaHT
CUCTEMBbI BEKTOPOB. ba3uc u KoopArHAaTHI BEKTOPOB B IpocTpancTBe Rn.

22

Onpenenenue TUHEHHOTO npoctpancTra. [Ipumepsl. JInnelinas 3aBucumocTtsb. basuc u ko-
opaunatsl. PasmepHocTs. 30MOpH3M KOHEUHOMEPHBIX JTMHEUHBIX MPOCTPAHCTB.

23

[MonnpoctpanctBa. OcHOBHBIE MOHATHSA. JIMHEHHAs 000704YKa COBOKYITHOCTH BEKTOPOB.
Cymma u nepeceuenue noanpocTpancts. lIpsamoe nononnenue. PasmepHoOCcTs cyMMBI IOX-
IIPOCTPAHCTB.

24

Onpenenurenpb n-ro nopsjaka. OCHOBHBIE CBOMCTBa omnpenenureneid. Paznoxenue onpene-
JIUTENS TI0 CTPOKE WM CTOJOIY. AnreOpandeckue gonoaHeHus. Munopsl. CBsI3b JOMOTHU-
TEJILHBIX MHHOPOB C aJIreOpandecKuMu AornoaHeHusMu. Teopema Jlamnaca. YMHoKeHHE
ONPEACIIUTENCH.

25

MeToapl BEIYHCIICHHSI OTIPEACIIUTEINICH: METO 1 OOpaIlleHHs B HOJIb BCEX, KPOME OJTHOTO,
3JIEMEHTOB CTOJIONA WJIH CTPOKH; METOJI IPUBEICHUS K TPEYTOJILHOMY BHUJY; METO/ BBIJIC-
JICHUS JINHEWHBIX MHOKHTEJIEN; METOJI PEKYPPEHTHBIX COOTHOIIIEHH.

26

OO6parnas matpuiia. MaTpudyHbie ypaBHEHUsA. XapaKTePUCTUUECKUM MOTHUHOM. [TonrmHOMBI
ot marpuul. Teopema Kanu-I"amunbTOoHA.

27

PaHr MaTpuIIsl 1 €r0 OCHOBHEIE CBOMCTBA. DIIEMEHTAPHBIE MPE0Opa30BaHUs MAaTPHUIIBI. BbI-
YUCJIeHHUEe paHra MaTpuibl. [IpuMeHeHne sneMeHTapHbIX Ipeodpa3oBaHUN K OTBICKAHUIO
obOparHo# Matpullel. Teopema o 6a3ucHOM MUHOpPE. Y CJIOBHE PABEHCTBA HYJIIO OIPEIeTH-
Tens. PaHr cucTeMbl BEKTOPOB U €r0 CBA3b C pAaHI'OM MaTpullbl. BeruncieHnue paura MaTpu-
11bl METOJIOM OKaMMJICHHUSI.

28

OCHOBHBIE MIOHATHUSA O CUCTEMAX JIMHEWHBIX YPABHEHMI: MATPHUIIbI CUCTEMBI, PEILIEHUE CH-
CTEMBI, 3JIEMEHTapHbIE IPE0OPa30BaHUsI CUCTEMBL. TOUHBIE METO/IbI PEILICHUS CUCTEM JIU-
HelHbIX ypaBHeHUH: Meton ["aycca, npasuiio Kpamepa.

29

Pa3pemmmocTs cuctembl InHENHHBIX ypaBHeHHH. Teopema Kponekepa-Kanennu. CoBmect-
Hble cucTeMbl. CuCTEMBI OTHOPOAHBIX JIMHENHBIX YpaBHEHUN. CBSA3b MEXy PELICHUSMU
OJIHOPOJHOM M HEOJHOPOJIHOW CHCTEM.

30

Onpenenenue nuHeitHON Gopmbl. OO BUI TUHEHHOM (HOpMBI HAa N-MEPHOM HPOCTPaH-
ctBe. [IpeoOpazoBanue ko3¢ punreHToB TMHENHHON (HopMbl Tpu n3MeHeHuu Oasuca. I1po-
CTPaHCTBO JIUHEHHBIX HOPM.

31

Omnpenenenue ounuueHoi Gopmbl. OO BUA OMIIMHEHHOM (GOopMBI HA N-MEPHOM MPO-
ctpancTBe. [IpeoOpa3zoBanue K03 PUIMEHTOB JIMHEHHON (OpMBI TPU U3MEHEHUH Oa3uca.
KBanpatuunas ¢opma. CoOTBETCTBUE MEXY OMIMHEHHBIMH M KBaAPATHYHBIMU (POpMaMH.

32

[IpuBenenue kBagpaTHuHON POpPMBI K KaHOHHYECKOoMY Buay. Mertox Jlarpanxa. Metoz
SIxoOu. MeToz opTOrOHANBHOTO NMPeoOpa3oBaHus. 3aKOH HHEPLUH KBaIPATUIHBIX (OPM.
Wunexcel 1 panr kBagpatuyHoi (opMbl. 3HaAKOOIIpeAeIeHHbIE KBapaTuyHble (hopmbl. NH-
nekc u panr. Marpuua I'pama. Kpurtepuii CuiibBectpa.

33

Ompenenenne TUHEHHOTO OTepaTopa Ha n-MepHOM mpocTpancTBe. O0muii Bua. JeiicTBus
HaJ TUHEHHBIMU onepaTopami. JIMHeHOe MPOCTPAaHCTBO TUHEHHBIX onepaTtopoB. [Ipeod-
pa3zoBaHUE MATPUIIbI TMHEHHOTO OllepaTopa MpH nepexoje K HoBomy 6asucy. Anpo u odpas
onepatopa. O6partHslil oneparop. CoOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JIH-
HeliHoro oneparopa. Kanonudeckas popma XKoprana.

34

Omnpenenenue eBKIUA0BOTO IpocTpancTBa. JnmHa BekTopa. HepaBenctso Kormu-
BynsikoBckoro. Yron mexay Bekropamu. OproroHaabHOCTh. Teopema ITudaropa.




4.3 Conep:kaHue NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHH

Ounas popma o0yueHus

13‘:1 TeMbl NpaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI
1 cemecmp

1 |DneMeHTHI TEOPUU MHOXKECTB.

2 Matpunpl. Onepanuy Haj MaTpULIAMH.

3 |Ompenenurenu BTOPOro U TpeThero nopsakos. CBoiicTBa onpenenurencii. MUHOPHI U a-
reOpandeckue gononaHeHus. CrnocoObl BeuucieHus onpeaenurened. OOparHas MaTpuLa.

4 |Cucrembl TMHEMHBIX YPAaBHEHUH € IBYMs U TpeMs HeusBecTHbIMU. Meton. Kpamepa. Mat-
pu4HbI MeToA. OHOPOIHBIE CUCTEMBI ABYX U TPEX JUHECHHBIX YPABHCHHH.

5 |O6mee ypaBHeHHE MIpsMoid. PacnionoskeHne npsiMoii OTHOCHTEIBFHO Havalia KOOPAMHAT.
YpaBHeHHE NPSMOK B OTpe3Kax. Y paBHEHHUE MPSIMOU € YTIIOBBIM KO3(PGUIIMEHTOM. YTOJ
MEXJ1y IPSAMbIMH. Y CIOBHSI NAPAJIICIIBHOCTH U NEPIIEHIUKYIISIPHOCTU ABYX HPSIMBbIX

6 |YpaBHeHue ITyuka npsMbIX. B3aumHoe pacnosnoxxeHue npsMoi u Touku. Paccrosinue ot
TOYKHU 10 npssMoi. HopmanbHOE ypaBHEHME NPSAMON. Y paBHEHHE NIPSIMOM B IIOJIIPHBIX KO-
OpAMHATAX.

7 |OxpyxHOCTh. Dmumurc. MccnemoBanue GopMbI SJUTHTICA TI0 €r0 KAHOHHYECKOMY YpaBHE-
HHUIO.

8 |[umepOomna. UccnenoBanue hopMbl rUiepOOITHI IO €€ KAaHOHHUYECKOMY ypaBHeHuto. [1apa-
6ouna. Mccnenoanue Gpopmbl mapabosibl IO € KAHOHMYECKOMY YPaBHEHUIO. JIupeKTpuchl
JIMHUW BTOPOTO MOPSIKA.

9  |YpaBHeHUS TUHHIA BTOPOTO MOPSIIKA, OCH CHMMETPUHU KOTOPBIX MapauIeIbHBI OCSIM KOOP-
nuHart. [IpeobpazoBaHue KOOpIMHAT IPU IIOBOPOTE Oceil. Y paBHEHUE paBHOCTOPOHHEH ru-
nepOoJIbl, OTHECEHHOH K ee acuMmnToTaM. [IpeoOpazoBanne Kod3PPHUINEHTOB YypaBHEHUS
JIMHUK BTOPOTO MOPsI/IKA IIPU IIepexo/ie K HOBOM cucteme koopauHar. [lonstie 00 uHBapu-
aHTaX ypaBHEHUS U TUIIE JIMHUU BTOPOTO MOPSIIKA.

10 |CkansipHO€, BEKTOPHOE U CMEIIaHHOE NPOU3BEICHHE BEKTOPOB.

11 |O6mee ypaBHEHUE MIIOCKOCTU. PacnonoskeHne mIocKOCTH OTHOCUTENIBHO CUCTEMBI KOOP-
JMHAT. Y paBHEHHUE MJIOCKOCTH B HOPMaJIbHOM (opMe. B3aumHoe pacrnonoxeHune miocko-
CTEM.

12 |YpaBHeHus npsAMoii TMHUU. YpaBHEHHUE MTyUdKa IUIOCKOCTEH. YTOJI MEX Ty NPSIMBIMU B IIPO-
CTpaHCTBE. Y CJIOBUS MAPAIIENbHOCTH U MEPIEHIUKYISIPHOCTH MPSAMBIX. Y CJIOBHE NTPUHA-
JIEKHOCTH JIBYX NPSMBIX K OJTHOM INIOCKOCTU. B3anMHO€E pacnosiokeHue npsMoi U MII0CKo-
cti. OCHOBHBIE 33J1a4M Ha IPSIMYIO U IJIOCKOCTb.

13 |Qmauncoun. I'mnepbononssl. [Tapabononnsl. I[psmonuneiinbie 0Opa3yrolye NoBepXHO-
CTEH BTOPOIO MOPSAKA.

2 cemecmp

1 |bunapnas anrebpandeckas onepauus. [Tomyrpynmnesl u MoHou sl I'pyninbl. AGeneBa rpyn-
na. Kospia 1 mosnst. Yucnosle nodsl.

2  |Apudmernueckoe n-MepHoe npoctpaHcTBo Rn. JInneiitHas 3aBUCHMOCTh BEKTOPOB. PaHr
CHCTEeMBbI BEKTOpOB. ba3zuc u KoopAMHATHI BEKTOPOB B MpocTpaHCTBe Rn.

3 |Onpenenenue auHERHOTrO npoctpancTa. [Ipumepsl. JInneilinas 3aBucumocts. basuc u ko-
opauHatbl. PazmepHocTs. M30MopdH3M KOHEUHOMEPHBIX JIMHEWHBIX TPOCTPAHCTB.

4  |TloampoctpancTBa. OcHOBHBIE MOHATHS. JInHEitHAas 00010YKa COBOKYITHOCTH BEKTOPOB.

Cymma u nepeceuenue noanpocTpancTs. [Ipsmoe nononHenue. PasmepHocTh CyMMBbl OJI-

ITPOCTPAHCTB.




TeMbl NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHH

Onpenenurens n-ro nopsaxa. OCHOBHbIE CBOMCTBA olpeaenuTeneil. Pasnoxenue onpene-
JIMTENIS 110 CTPOKE WK CTOJIONY. Anredpandeckue 10noiaHeHus. MuHopsl. CBsi3b JONOIHU-
TEJIbHBIX MUHOPOB € aJIre0pandeckuMu JonodHeHusIMU. Teopema Jlamuiaca. Y MHOXKeHHE
ONPEACIIUTENCH.

MeTo bl BBIYMCIEHUS ONIPENETUTENEH: METO] OOpallieHHs B HOJIb BCEX, KPOME OJIHOTO,
3JIEMEHTOB CTOJIONA WM CTPOKH; METOJI IIPUBEAECHUS K TPEYTroJbHOMY BUIY; METO/ BblJle-
JICHUs] IMHEHHBIX MHOXKUTEJICH; METOJ PEKYPPEHTHBIX COOTHOLLIECHUMN.

OO6parnas maTpuiia. MaTpudHbie ypaBHEHUS. XapaKTePUCTUUCCKUN MOTHMHOM. [TonrmHOMBI
ot marpuu. Teopema Kanu-I'ammiibToHA.

Panr matpuiisl U ero OCHOBHBIE CBOMCTBA. DJIeMEHTapHbIe IPeoOpa3oBaHMs MaTPUIIbL. BbI-
YHCIICHUE paHTra MaTpuibl. [IprMeHnenue aneMeHTapHbIX TPeoOpa3oBaHuil K OTHICKAaHUIO
oOpartHo#t Matpuisl. Teopema 0 6a3uCHOM MUHOpE. Y CIOBHE PaBEHCTBA HYJIIO OINpeieiu-
Test. PaHr cucTeMbl BEKTOPOB U €0 CBS3b C PAHIOM MAaTpHIlbl. BeluncieHue panra MmaTpu-
1[bI METOJIOM OKaMMJIICHUSI.

OCHOBHBbIE TIOHATHUSA O CUCTEMAX JIUHEMHBIX YPABHEHUN: MAaTPULIbl CUCTEMBI, PEILIEHUE CU-
CTEeMBbI, dJIEMEHTapHbIEe IPEOOPa30BaHUsI CUCTEMBL. TOYHBIE METO/IBI PEIICHUS CUCTEM JIU-
HEWHBIX ypaBHeHUM: MmeTo ["aycca, nmpaBuiio Kpamepa.

10

Paszpemmmocts cucremMsl TuHEHbIX ypaBHeHUH. Teopema Kponekepa-Kanemnu. CoBmect-
HbIe cUCTeMbl. CUCTEMBbI OJHOPOAHBIX JIMHEHHBIX YpaBHEHH . CBSI3b MEXKIAY PEIICHUSIMU
OJIHOPOJIHOM M HEOJTHOPOJHOM CUCTEM.

11

OO6mwmit Bu IMHEHHOU (hOpMBI Ha N-MepHOM TipocTpaHcTBe. [IpeodpazoBanue ko3 duim-
SHTOB JIMHEHHOH (popMbl Tpu n3MeHeHnH Oasuca. [IpocTpaHCTBO IMHEHHBIX HOpM.

12

OO6mwmit B OunmuHeliHoN ¢hopMbl Ha n-MepHOM IpocTpaHcTBe. [IpeobpazoBanue ko3¢ hu-
[IUEHTOB JIMHEHHOU (hopMbl ipu n3MeHeHnu O6aszuca. KBanparuunas ¢popma. CooTBeTCTBHE
MeX 1y OUITMHEHHBIMU U KBAaJPAaTUYHBIMU (hOpMaMH.

13

[IpuBenenue kBagpaTHuHON POpMBI K KaHOHHYECKOMY Buay. Metoa Jlarpanka. Metoz
SIxoOu. MeTos OpTOrOHANBHOTO NMPeodpa3oBaHus. 3aKOH HHEPLUU KBaIPaTUYHBIX (OpM.
WHunexcel v paHr KkBagpatuyHou (opMbl. 3HAKOOIpeieIeHHbIE KBagpaTuyHble (opMbl. UH
nekc u panr. Marpuna I'pama. Kpurepuii Cuiibectpa.

14

Ompenenenue TUHEHHOTO OMepaTopa Ha n-MepHOM npocTpancTBe. O0muii Bua. [eiicTBus
HaJ TUHEHHBIMU onepaTopami. JIMHeHOe MPOCTPaHCTBO TUHEHHBIX onepaTopoB. [Ipeos-
pa3oBaHUE MATPUIIbI TMHEHHOTO ollepaTopa Mpu nepexoje K HoBomy 6azucy. Anpo u o0pas
onepatopa. O6patHsIil oneparop. CoOCTBEHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JIH-
HeriHoro oneparopa. Kanonuueckas popma XKoprana.

4.4 Conep:xkanue J1a00paTOPHbIX padoT
3aHATUS YKa3aHHOTO THUIIA HE MPeIyCMOTPEHbl OCHOBHOH npodeccruoHanbHOl 0Opa3zoBa-

TEJIbHON IPOrpPaMMOM.

4.5 Conep:kaHue KIMHUYECKUX MPAKTHYECKUX 3aAHATHI
3aHATUS yKa3aHHOTO THUIIA HE MPEIYCMOTPEHbl OCHOBHOM mHpodeccHoHalbHOW 00pa3oBa-

TEJIBbHON POrPAMMON.

4.6 Coagep:xaHue caMOCTOSITeIbHOM PadoThl 00y4yaroIIerocs

Ounas ¢popma o0yueHus



Buabi 1 popMbl camocTOATEILHOH PadoThI

1 cemecmp

1 |IToaroroBka K NpakTUYECKUM (CEMUHAPCKUM) 3aHSATHUSIM

2 |BelmonHeHue JOMAIIHUX 3aJaHUN

3 |IloaroroBka K IpOMEXKYTOUHOM aTTECTAIMH U €€ MPOXOXKICHUE
2 cemecmp

[ToaroroBka K NpakTUYECKUM (CEMUHAPCKUM) 3aHITHIM

Brinmonnenne qoMamnigux 3agaHui

3 |IloaroroBka K NpOMEKYTOUYHOM aTTECTAIMH U €€ MPOXOXKICHUE

[

N

5 Cucrema ¢(opMupoBaHHMS OLEHKH Pe3yJbTATOB O0y4eHHMS] MO JUCLH-
IVIMHEe (MOAYJI0) B PaMKaxX TeKYLIero KOHTPOJIsl YCIIeBaeMOCTH M NMPOMEKYTOY-
HOM aTTecTAlUU 00y4aKIIerocs

Ounas ¢popma 00yueHus

MeponpusiTusi TeKylIero KOHTPOJIsA YCIeBaeMOCTH MakcumajibHOe
H POMEKYTOYHOM aTTeCTAIUN 00y4alonIerocst KOJINY€eCTBO 0a/U10B
1 cemecmp
OuenuBaemasi yueOHasi 1esITeIbHOCTb
00y4aronierocs:
[Tepriii  |[Ilocemenue JIEKIMOHHBIX 3aHATUI 4
pyOexHbIii [PaboTa Ha TpaKTHUECKUX (CEMUHAPCKUX) 3aHs- 13
KOHTPOJIb |THSIX
BrimosiHenre 1oMariHaux 3a1aHuil 13
Texymmii Htoro 30
KOHTPOJIb OunenuBaemasi yueOHasi 1esITeJIbHOCTh
YCIIEBAEMOCTH o0yuaruerocs:
Bropoii  [[locemenue JIEKIMOHHBIX 3aHATUI 4
pyOexHbIi |PaboTa Ha MpPakTHYECKUX (CEeMUHAPCKUX) 3aHs- 13
KOHTPOJIb |THSIX
BrimonHenne joMamniHux 3agaHun 13
Htoro 30
[TpomexxyTou- |DK3aMeH 40 (100%*)
Hasl aTTeCTaIus
2 cemecmp
OuenuBaemasi yueOHasi 1esITeIbHOCTb
o0yuawuierocs:
[Tepriii  |[Ilocelenue JIEKIIMOHHBIX 3aHATUI 4
pyOexHbIii | PaboTa Ha MPaKTHYECKUX (CeMUHAPCKUX) 3aHs- 13
KOHTPOJb |THUAX
Texymuit Brimonnenne nomMantaux 3aganui 13
KOHTPOJIb Hroro 30
YCIIEBAEMOCTH OuenuBaemas yueOHasi 1eIT€IbHOCTb
. |0o0y4amomerocs:
Bropoit I = 4
pyBesHbIit OCEIICHHUE JICKITMOHHBIX 3aHATHH
KOHTPOJT Pabota Ha mpakTHYECKUX 3aH${THi{x 13
Brimonnenue roMamiHux 3agaHuil 13
Hroro 30
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MeponpusiTiusi TEKyIero KOHTPOJIsl yCIeBaeMOCTH MakcumaJjbHoe
U NIPOMEKYTOYHOM aTTecTaluy 00y4aronmerocst KOJINYeCTBO 0a/U10B
[TpomexxyTou- |DK3aMeH 40 (100%)
Has aTTecTalus

* B cmyyae oTKa3a 00y4aromerocs oT pe3yiabTaToB TEKYIIErO KOHTPOJIS yCIIEBAEMOCTH

[IIkaa cOOTBETCTBHA OLEHOK B CTOOAJILHOM M aKaJeMHUYIeCKOH cCHCTeMax olle-
HUBaHHS Pe3YJILTATOB 00Y4YeHHS 110 TUCHHUILINHE (MOIYJIIO)

CucreMa oneHUBaHUS

Ounenkn
pe3yJabTaToB 00y4eHHsI
CrobajuibHas CUCTEMA OLEHUBAHUS 0-39 40 - 60 61 -80 81 - 100
AxageMuueckast CHCTEMA OIEHUBAHUS
Heynosne- | Ynosnerso-
(9K3aMeH) Xopor1o OTnnuHo

TBOPHUTCIIBHO PUTCIIBHO

6 Onucanue MaTepuaIbLHO-TEXHUYECKOH 0a3bl (BKJIKOYasi 000pyl0BaHUE H
TeXHHUYECKHE CpPeacTBa 00y4deHHs ), He0OXOAUMOM JJIfl OCyllecTBJIeHUsI 00pa3o-
BaTeJbHOIO Mpolecca Mo TUCHUUILIHHE (MOLYJII0)

Jlia ocyuiecTBieHHUsT 00pa3oBaTeIbHOrO Ipolecca Mo JUCHUIUIMHE (MOAYNII0) Tpedyercs
ydeOHast ay JUTOpHsi, 000pyOBaHHAsI JOCKOW JIJIsl HAITUCAHUS MEJIOM.

7 IlepeyeHb OCHOBHOM M JONOJHHMTEIbHON Y4eOHOM JTUTEPATyPhl, HEO0XO0-
AUMOM VISl OCBOCHMS IUCHUILIMHBI (MOLYJIs1)

7.1 OcHoBHasI INTEPATypa

1. IlTacpapesuu W.P. Jluneitnas anrebpa u reomeTpus [DneKTpoHHBIN pecypc]: yueOHoe mo-
cooue/ IlladapeBuu U.P., PemuzoB A.O.— DIeKTpOH. TEKCTOBbIE JIaHHbIe.— M.: OU3MATIUT,
2009.— 512 c.— Pexum goctyna: http://www.iprbookshop.ru/12927.— DBC «IPRbooks», o na-
poito.

2. BextopHas anreOpa, aHaIMTHYECKas T€OMETPHS U JIEMEHTHI IMHEHHOM anreOpbl [Diek-
TPOHHBIN pecypc]: BapuaHThl PAaCYETHOTO 3aaHUsl/ — DIJIEKTPOH. TEKCTOBbIE JaHHble.— M.: Moc-
KOBCKHUH rocynapcTBeHHbIN cTpoutenbHbli yHuBepcuter, 96C ACB, 2014.— 64 ¢.— Pexum no-
cryna: http://www.iprbookshop.ru/23720.— 2bC «IPRbooks», o naposto.

3. Penpkun, I'. M. Anrebpa un aHanutudeckas reometpusi: yueoHoe nocodue / I'. M. Pensb-
kuH, A. C. I'opnos, E. U. KpactokoBa. — benropoa: benropoackuii rocy1apCTBEHHBIN TEXHOJIOTH-
yeckuil yHusepcuteT uM. B.I'. IllyxoBa, ObC ACB, 2018. — 124 c. — ISBN 2227-8397. — Tekcr:
SIIEKTPOHHBIN //  DnexkTpoHHO-OmMOmuoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/92236.html. — Pesxxum noctyna: 11 aBTOpH3Hp. MOJIB30BATEICH.

4. Jlenosckas, E. B. Jluneitnas anreOpa m aHamutudeckas reometrpusi. COOpHHMK 3amad :
npaktukyM / E. B. JlenoBckas. — MockBa | MOCKOBCKasi TOCYAapCTBEHHAsl aKaJeMHUsi BOJHOIO
tpancnopta, 2017. — 100 c. — ISBN 2227-8397. — Tekct: 3JeKTpOHHBIA // DIEKTPOHHO-
oubnmuoteunas cucrtema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/76710.html. —
Pexum nocryna: A aBTOpU3HP. MOIb30BaTENEH.
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7.2 IonoJiHUTEILHAS JIUTEPATYpPa

1. Kpaconenko I'.B. Ananutudeckas reomerpus. Bextopnas anredpa. Teopust mpenenos
[DnexkTponHbIl pecypc]: yuebnoe nmocodbue/ Kpaconenko I'.B., Canunze H.B., SIkynuna I'.B.—
OnexTpoH. TekcroBble ganHbie.— CII6.: Cankr-IleTepOyprekuii rocy1apcTBEHHBIN apXUTEKTYPHO-
ctpoutenbHblii  yHUBepcuter, ObBC ACB, 2014.— 116 c¢— Pexum gocryma:
http://www.iprbookshop.ru/30002.— 3BC «IPRbooks», o mapostto.

2. bepesuna H.A. Jluneiinas anreOpa [DneKTpoHHBIN pecypc]: yuebHoe mocooue/ bepe3nna
H.A.— Dnexrpon. TekcroBble nanuble.— CaparoB: Hayunas kaura, 2012.— c.— Pexum nocry-
na: http://www.iprbookshop.ru/6293.— DbC «IPRbooks», mo maposiro.

3. Enbkun, A. T'. Jlunelinas anrebpa v aHaTUTHYECKAs TeOMETpHs: yueOHoe nmocobue / A.

I'. Enpkun. — CapatoB: By3oBckoe oopazoBanue, 2018. — 95 ¢. — ISBN 978-5-4487-0325-6. —
TekcT: anmeKkTpoHHkI // DnekTporHO-0ubroTeunas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/77939.html. — Peskum moctyma: i1 aBTOPU3HP. MTOJIb30BATEIICH.

8 Ilepeuenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHON ceTH
«/HTEpHET», HEOOXOAMMBIX /IJI1 OCBOEHUS TN CIUILIUHBI (MOLYJIA)

1. http://window.edu.ru — Enuxoe okHO 1ocTyma K 00pa3oBaTebHbIM PECypcaM.
2. http://elibrary.ru/ — Hayunast Dnexkrponnas buodnuoreka eLibrary.

3. http://cyberleninka.ru/ — KubepJlenutka — Hay4dHas SJICKTPOHHAst OMOIHOTEKA.
4. http://www.intuit.ru — HatimonanbHsiii oTKpbIThiid yHUBepcuTeT « MHTYUT».

9 IlepeyeHb HWHPOPMANMOHHBIX TEXHOJOTMH, HEOOXOAUMBIX I OCY-
1IeCTBJICHUSI 00Pa30BATEJIbHOI0 MPOoIeCcca MO JUCHHUILIMHE (MOTYJIIO)

9.1 IlepeyeHbp HEOOXOAUMOIO €KEroHO OOHOBJISIEMOI0 JMIEH3MOHHOTO U
CBOOOJHO PACIPOCTPAHSAEMOI0 MPOrPaMMHOI0 odecrnedyeHusi, B TOM YHCJIe OTe-
4YeCTBEHHOT0 MPOU3BOICTBA

1. ITaket oucHbIX mpuioxxeHnn «MonOduc.

9.2 IlepeueHb HEOOXOAUMBIX COBPEMEHHBIX NMPO(eCCHOHAIBHBIX 0a3 TaH-
HbIX U HH()OPMAIMOHHBIX CIIPABOYHBIX CUCTEM

CoBpemeHHble TpodeccroHaNbHbIe 0a3bl JAHHBIX U MH()OPMAILMOHHBIE CIIPABOYHbIE CHCTE-
MBI HE TPeOYIOTCS.


http://window.edu.ru/
http://elibrary.ru/
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