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1 Hean u 32724 0CBOEHMSI JUCHHUILIUHBI (MOLYJIs1)

Heabio ocBOCHMS AUCIUILTNHBI (MOIYIIS) SIBIIsIETCS POPMUPOBAHUE MATEMATHUECKON KYIb-
TYpbl, QyHIAMEHTATBLHON MOATOTOBKHY 110 OCHOBHBIM pa3jeiiaM aJireOpbl U aHATUTUYECKOM TeOMeT-
puH, OBIAJCHUS COBPEMEHHBIM MAaTeMAaTHYECKUM ammnaparoM sl JajbHEWIIEro HCIOJIb30BaHUS
MIpY PEIICHUH TEOPETUUECKUX U MPUKIAIHBIX 3a/1a4.

3agayaMu OCBOCHUS JUCHUILIIUHBI (MOYJIs) SIBIISIFOTCSI:

— u3y4eHue 0a30BBIX MOHATUH U (HOPMHUPOBAHME MATEMATHUYECKOU KYJIbTYpPHI B 00JIaCTH JIU-
HEHHO anreOppl U aHATUTUYECKON TeOMETPUH,

— OCBOCHHE METOJIOB JIMHCHHOM alreOpbl M aHATUTUYECKON T€OMETPHUH ISl pEIICHUS Teope-
TUYECKHUX W MPUKJIAJAHBIX 33]1a4;

— IprUOOpETEHUE HABBIKOB PabOThI ¢ YICOHON W HAyYHOH JIMTEPATypOH 10 aJireOpe U aHaju-
TUYECKOU F€OMETPUHU.

2 MecTO AUCHUILIHHBI (MOIYJIsI) B CTPYKTYPe OCHOBHOI NpodecCHOHATb-
HOH 00pa3oBaTe/IbHOM NPOTrPaMMbI

JlucuuiuimHa (MOIYJIb) OTHOCUTCS K 0053aTENIbHOW 4YacTH OCHOBHOW NIpoQecCHOHaTbHOM
00pa3oBaTeNbHON IPOTrPAMMBI.
JucuuninuHa (MOAYINb) U3y4aeTcs B IEPBOM U BTOPOM CEMECTpax.

3 IlepeyeHb MIaHUMPYeMbIX Pe3yJbTATOB O0OYUYeHHs MO AMCHUIJMHE (MO-
YJII0)

[lepedeHb MmIaHUPyEMbIX PE3yIbTaTOB 00YUYEHUS MO AUCLHUILIMHE (MOIYIII0), COOTHECEHHBIX
C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHMSI OCHOBHOM IpodeccroHaIbHOM 00pa3oBaTeIbHON Mpo-
rpamMmbl (pOpMHUPYEMBIMU KOMITETEHIIMAMHU) U UHAUKATOPAaMH MX JOCTHXKEHUS, YCTAHOBJICHHBIMU B
o0mieil xapakTepucTHUKe OCHOBHOW Mpo¢ecCHOHANbHOW 00pa30BaTeIbHOW MPOrpaMMbl, MPUBEIEH
HUXKE.

B PE3YyIbTaTC OCBOCHUA TUCHUIIJIMHBL (MOI[y.]'ISI) 06y11a101111/1171c51 JOJIKCH:

3HaTh:

1) Ga3oBblc 3HAHMS, MOIYYCHHBIC B OOJACTH MAaTEeMATHYECKHX M €CTECTBEHHBIX HayK (KO
kommerenimn — OIK-1, kox unaankaropa — OITK-1.1);

2) CyIIECTBYIOIHE MATEMATHYECKUE METO/IbI U CHCTEMBI IPOrPAMMHUPOBAHUS TSI PELICHHS
NPUKITAIHbIX 3a1a4 (koa kommeTeniwn — OITK-2, kon unaukaropa — OITK-2.1).

YMerh:

1) ucnosib30BaTh B MPOQECCHOHATBHON IEATEIIbHOCTH (yHIAMEHTAJIbHBIC 3HAHUS, MOJY-
YEHHBIE B 00JIACTH MaTeMaTHYECKUX U €CTECTBEHHBIX Hayk (ko xkommereHnun — OIIK-1, kox uH-
nukatopa — OIK-1.2);

2) WCMOJB30BaTh W QJalTHPOBATH CYMICCTBYIOIIME MaTEMAaTHYECKUE METOIBI U CHCTEMBI
POTPaMMHUPOBAHUS JIJISl pa3pabOTKU U peann3aiuu aroput™MoB (ko kommereHimn — OITK-2, kon
unaukaropa — OIIK-2.2).

Baagern:

1) HaBbIKaMU peIlICHUs 3a/1a4 MPOPECCUOHATBLHON JIEATEILHOCTH HAa OCHOBE MOJYUYECHHBIX
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 WUHAUKATOPOB HUX HNOCTHIKCHUA MPCACTABJIICHBI B

o011eil xapakTeprucTUKe OCHOBHOM MpodeccruoHallbHOI 00pa30BaTeIbHOM MPOrPaMMBI.

4 O0beM u coiep:KaHue TUCUUILTHHBI (MOTYJIA)

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

HOW paldoThl 00y4aroIIerocsi NMpM OCBOCHHM JAUCHUILIMHBI (MoayJst), ¢opMbI
MPOMEKYTOYHOM ATTECTALMHU 0 JMCHHUILIMHE (MOAYJII0)
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4.2 CogeprkaHue JIEKIIUOHHBIX 3aHATHA
Ounas popma 00yueHusn
Ne .
w/n TeMbl JIEKIMOHHBIX 3aHATHI
1 cemecmp

1 |0630p conepkanus kypca. OCHOBHBIE MOHSTHS TEOPUU MHOKECTB. CITocoObI 3a1aHus
MHOKecTB. Onepanuu HaJli MHOKeCTBaMU. TeopeTHKO-MHOKECTBEHHBIE TOKecTBa. [Ips-
MO€ NMPOU3BEACHNE MHOKECTB.

2 |CootBercTBHE MKy MHOXKecTBaMU. [oHATHE 0TOOpakeHnss MHOXKeCTB. 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 U YMHOXKEHHE MaTPUIl HA YHUCI0. Y MHOXKEHHE
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. Metoa. Kpamepa. Mart-
puuHbI MeToA. OHOPOIHBIE CUCTEMBI ABYX M TPEX JUHENHBIX YPaBHEHUH.




TeMbl JeKIIMOHHLIX 3aHATHH

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

Oo1mee ypaBHeHUE MpsMOii. Pacrionoxkenne mpsSaMoii OTHOCUTEIILHO Hayalia KOOPIUHAT.
VYpaBHeHHE NPSMOI B OTpe3Kax. Y paBHEHUE PSIMOM € YTIIOBBIM KO3 OUIIMEHTOM. YTOJI
MEXy NPSAMbIMH. Y CJIOBHSI TAPAIIIEIIBHOCTH U EPIIEHIUKYJIIPHOCTU ABYX IPSIMBbIX.
VYpaBHeHue nyuka npsameiX. B3auMHoe pacnosnoxxeHue npssMon u Touku. Paccrosiuue ot
TOYKH A0 NpsMoi. HopManbHOE ypaBHEHHE NIPSAMON. Y paBHEHHUE IIPSIMOM B IIOJIAPHBIX KO-
OpJMHATaX.

Onpenenenue THHUA BTOpOTO Nopsiaka. OkpykHOCTh. Diuutc. MccnenoBanue GopMebl 3J1-
JIMIICa TI0 €r0 KAaHOHHYECKOMY ypaBHeHHIo. [ unepoona. MccnenoBanue hopmbl rurepOoITbI
0 ee KaHOHN4ecKkoMy ypaBHeHwuto. [Tapabomna. MccnenoBanue Gpopmbl mapaboibl 1Mo ee Ka-
HOHUYECKOMY ypaBHEHHUIO. JMPEKTPUCHI JIMHUI BTOPOTO MOPsiAKA. Y paBHEHHS JIMHUN BTO-
Pporo nmopsAAKa B IMOJAPHBIX KOOpAWHATAX. Konuueckue ceuenus.

DneMeHTH! 0011el TeOpUH JIMHUIM BTOPOro NOpsiAKa. Y paBHEHUS JIMHUN BTOPOTO MOPSIKA,
OCH CHMMETPHUH KOTOPBIX MapajIeNbHbI 0csIM KoopauHart. [IpeoGpa3oBanie KOOpAUHAT MPH
IIOBOPOTE OCEl. Y paBHEHNE paBHOCTOPOHHEH runepooiibl, OTHECEHHOM K €e aCHMITOTaM.
[IpeobOpazoBanue K03 HUIIMEHTOB YpaBHEHHSI JMHUN BTOPOTO TMOPSIIKA TP TIEPEX0JIe K
HOBOH cucteme koopauHaT. [ToHaTue 06 MHBapHaHTaX ypaBHEHUS M TUIIE JIUHUU BTOPOTO
OPSJIKA.

10

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

pa.

11

Jluneitnasg koMOuHanus BeKTopoB. Kpurepuu nuHeitHol 3aBUCUMOCTH BEKTOpOB. basuc u
Pa3MepHOCTh IPOCTPAHCTBA. Y CJIOBUE KOJUIMHEAPHOCTH ABYX BEKTOpOB. KoopauHaThl BEK-
topa. OpueHTalus MPOCTPAHCTRA.

12

Omnpenenenne CKaJIIPHOTO MPOU3BEIEHHS IBYX BEKTOPOB. CBOMCTBA CKAJIIPHOTO IPOU3BE-
JeHusl. BelpaskeHue CKaJsIpHOTO IPOU3BEIEHUS IBYX BEKTOPOB U€pe3 UX KOOPAMHATBHI.

13

Omnpenenenre BEKTOPHOTo npousBeieHusi. CBOMCTBA BEKTOPHOTO Npou3BeaeHUs. Boipaxke-
HUE BEKTOPHOT'O MPOU3BEEHUS IBYX BEKTOPOB UEPE3 MX KOOPAMHATEHI.

14

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

15

[TonsTre nunenHoro oneparopa. [Ipumepsl. MaTpuna smHeiHoro oneparopa. Mzomerpu-
YecKu oneparop. JInHelHbIe onepanyuy Hal JMHENHBIMU onepaTopaMu. [Iponssenenue
JUHENHBIX onepartopoB. Onpenennurens NPOU3BEACHUS IBYX MaTpull. ['eomeTpruyeckuit
CMBICII OTIpeIeNINTEIISE MaTPUIIbI JIMHEHHOTO oniepaTopa. OOpaTHBIHA onepaTop 1 ero MaTpu-
1a.

16

OO6mas cucrema qeKapToBbIX KoopauHat. [Ipocreiinime 3a1aun aHaTUTHUECKON TeOMETPUHU
B npocTpancTe. [loHaTHE 00 YpaBHEHMSIX MOBEPXHOCTH U TUHUU B TIpocTpaHcTBe. [{umnH-
JpUYECKasi TOBEPXHOCTh C 00Pa3yIOIUMU, MAPAILIEIbHBIMU OJTHOW U3 OCe KOOPIUHAT.
Konunueckas noBepxHOCTh. [[0OBEpXHOCTH BpalleHusl.

17

Oo01iee ypaBHEHHUE IOCKOCTU. PacmonoskeHue MmI0CKOCTA OTHOCUTENEHO CUCTEMBI KOOP-
TUHAT. YpaBHEHHUE TUIOCKOCTH B HOPMaIbHOU opMe. BzauMHoOe pacmosokeHne miocko-
CTEH.

18

YpaBHEHHUs IPAMOUN JTUHUU. Y paBHEHHUE MMyUYKa INIOCKOCTEN. YTOJI MEXy PSIMBIMU B IIPO-
CTPAHCTBE. Y CIIOBUs [1APAUICIBHOCTH U IIEPIICHAUKYIIIPHOCTH NPAMBIX. Y CIIOBUE ITPUHAI-
JIEKHOCTH JIBYX NPSMBIX K OJHOM IUTOCKOCTH. B3aMHO€E pacIionoxkeHne NpsiMoi U MIOCKO-
cTi. OCHOBHBIE 33JJa4H HA IPSMYIO U INIOCKOCTb.




n/n

TeMbl JeKIIMOHHLIX 3aHATHH

19

Omnpenenenne NOBEPXHOCTH BTOPOTO nopsiaka. Dmmmrcons. ['unepbononsst. [Tapadonoun-
abl. [IpsimonuHeliHble 00pa3yronue NOBEPXHOCTEH BTOPOro NOPsIIKA.

2 cemecmp

20

bunapnas anre6panyeckas onepauus. [loxyrpymnmnel u MmoHouas!l. ['pynmnel. AbeneBa 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. PazmepHocTs. M30MOpH3M KOHEUHOMEPHBIX JTMHEUHBIX MPOCTPAHCTB.

23

[MonnpoctpanctBa. OcHOBHBIE MOHATHSA. JIMHEHAs 000704YKa COBOKYITHOCTH BEKTOPOB.
Cymma u nepeceuenue nognpocTpascTs. lIpsamoe nononnenue. PasmepHoOCcTs CyMMBI IOJ-
IIPOCTPAHCTB.

24

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

25

MeToapl BEIYHCIICHHSI OTIPEACIIUTEINICH: METO 1 OOpaIlleHHs B HOJIb BCEX, KPOME OJTHOTO,
3JICMEHTOB CTOJIONA YJIH CTPOKH; METOJI IPUBEICHUS K TPEYTOJIbHOMY BHJIY; METO] BBIJIC-
JICHUS JINHEWHBIX MHOKHTEJEN; METOJI PEKYPPEHTHBIX COOTHOIIEHH.

26

OO6parnas matpuiia. MaTpudHbie ypaBHEHUs. XapaKTePUCTUUCCKUN MOTHHOM. [TonrmHOMBI
ot marpuul. Teopema Kanu-I"amunbTOoHA.

27

PaHr MaTpuIIsl 1 €r0 OCHOBHBIE CBOMCTBA. DIIEMEHTApHBIE TPeoOpa3oBaHusl MaTPHIbL. BrI-
YUCIeHHUEe paHra MaTpuibl. [IpuMeHeHne sneMeHTapHbIX peoOpa3oBaHUN K OTHICKAHUIO
oOpartHo# MaTpuIlel. Teopema o0 6a3uCHOM MUHOpPE. Y CJIOBHE PAaBEHCTBA HYJIIO ONPEIeITH-
Tens. PaHr cucTeMbl BEKTOPOB U €r0 CBA3b C pAaHI'OM MaTpullbl. BerunciaeHue paura MaTpu-
11bl METOJIOM OKaMMJICHHUSI.

28

OCHOBHBIE TIOHATHUSA O CUCTEMAX JTUHENHBIX YPABHEHMI: MATPHUIIbI CUCTEMBI, PEIIEHUE CH-
CTEMBI, 3JIEMEHTapHbIE IPE0OPa30BaHUsI CUCTEMBL. TOUHBIE METO/IbI PEILICHUS CUCTEM JIU-
HEeHHBIX ypaBHeHMi: metoa ["aycca, mpasuio Kpamepa.

29

Pa3pemmmocTs cuctembl InHENHHBIX ypaBHeHHH. Teopema Kponekepa-Kanennu. CoBmect-
Hble cucTeMbl. CuCTEMBI OTHOPOAHBIX JIMHENHBIX YPaBHEHUU. CBSA3b MEXKy PEIICHUSMU
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 JIMHEHHBIX 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 MEXKY OMIMHEHHBIMH M KBaAPATHYHBIMH (POpMaMH.

32

[IpuBenenue kBagpaTHuHON GOPMBI K KaHOHUYECKOMY BUAY. Metoa Jlarpanxka. 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 MPOCTPaHCTBO TUHEHHBIX onepaTtopoB. [Ipeos-
pa3zoBaHUE MATPUIIbI TMHEHHOTO ollepaTopa MpH rnepexoje K HoBomy 6asucy. SAapo u oopas
onepatopa. O6partHslil oneparop. CoOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JIH-
HeliHoro oneparopa. Kanonudeckas popma XKoprana.

34

Omnpenenenue eBKIUA0BOTO IpocTpancTBa. JnmHa BekTopa. HepaBenctso Kormu-
Bbynskosckoro. Yron mexay Bekropamu. OproroHaiabHOCTh. Teopema ITudaropa.




4.3 Conep:kaHue NPaAKTHYECKUX (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 YPaBHEHUH C IBYMS U TpeMs Heu3BecTHbIMU. Meton. Kpamepa. Mat-
puuHbIA MeTOJI. OTHOPOJAHBIE CUCTEMBI ABYX M TPEX JIMHEHHBIX YPaBHEHUH.

5 |OO6mee ypaBHeHHE MpsiMOi. Pacnionoxenne npsMoii OTHOCUTENIBHO Havajla KOOPAMHAT.
YpaBHeHHE NPSMOK B OTpe3Kax. Y paBHEHHUE MPSIMOU € YTIOBBIM KO3(PGUIIUEHTOM. YTOJ
MEXJ1y IPSAMbIMH. Y CIOBHSI NAPAJIIIEIIbHOCTH U IEPIIEHIUKYISIPHOCTU ABYX HPSIMBbIX

6 |YpaBHeHue ITyuka NpsMbIX. B3aumHoe pacnosnoxxeHnue npsiMoit u Touku. Pacctosinue ot
TOYKHU 10 npssMoi. HopmanbHOE ypaBHEHME NIPAMON. Y paBHEHHE NIPSMOM B IIOJIAPHBIX KO-
OpAMHATaX.

7 |OxpyxHOCTB. Dmuutc. MccnemoBanue GopMbI SJUIHTICA TIO €r0 KAHOHHYECKOMY YpaBHE-
HHUIO.

8 |[unepOomna. UccnenoBanue hopMbl rUiepOOITHI TIO €€ KAaHOHUYECKOMY ypaBHeHuto. [1apa-
6ouna. Mccnenoanue Gpopmbl mapadosibl IO € KAHOHMYECKOMY YpaBHEHUIO. [IupeKTpuchl
JIMHUW BTOPOTO MOPSIKA.

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

10 |CkansipHO€, BEKTOPHOE U CMEIIaHHOE NPOU3BEICHHE BEKTOPOB.

11 |O6mee ypaBHEHUE MIIOCKOCTH. PacnonokeHne miocKOCTH OTHOCUTENIBHO CUCTEMBI KOOP-
JMHAT. Y paBHEHHUE MJIOCKOCTH B HOPMaJIbHOM (opMe. B3aumHoe pacrnonoxeHue miocko-
CTEM.

12 |YpaBHeHus npsAMoii TMHUU. YpaBHEHHUE MTyYKa IUNIOCKOCTEH. YTOJI MEX Ty IPSIMBIMU B IIPO-
CTpaHCTBE. Y CJIOBUS MAPAIIENbHOCTH U NMEPIEHIUKYISIPHOCTH MPSIMBIX. Y CJIOBHE ITPUHA-
JIEKHOCTH JIBYX MPSMBIX K OJHOM IJIOCKOCTU. B3anMHO€E pacrnosiokeHue npsMoil U MII0CKO-
cti. OCHOBHBIE 33J]Ja41 Ha IPSIMYIO U TNIOCKOCTb.

13 |Qmauncoun. I'mnep6ononssl. ITapabonounnsl. [IpsmonuHeiinbie 0Opasyromie MoBepXHO-
CTEH BTOPOIO MOPSAKA.

2 cemecmp

1 |bunapnas anrebpaundeckas onepauus. [Tomyrpynmel u MoHou sl I'pynnel. AGenesa 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. PazmepaocTs. M30MopdH3M KOHEUHOMEPHBIX JTUHEWHBIX TPOCTPAHCTB.

4 |TloampoctpancTBa. OcHOBHBIE MOHATHSL. JInHEitHAas 000710YKa COBOKYITHOCTH BEKTOPOB.

Cymma u nepeceuenue noanpocTpancTs. [Ipsmoe nononHeHue. Pa3mepHocTh CyMMbl IOI-

ITPOCTPAHCTB.




TeMbl NpaKTHYECKUX (CEMUHAPCKHUX) 3aHATHH

Onpenenurens n-ro nopsaxa. OCHOBHbIE CBOMCTBA olpeaenuTeneil. Pasnoxenue onpene-
JIMTENIS 110 CTPOKE WK CTONIONY. Anredpandeckue 10noiaHeHus. MuHopsl. CBsi3b JONOIHU-
TEJIbHBIX MUHOPOB € aJiIre0pandeckuMu JonodHeHussMu. Teopema Jlamuaca. Y MHOXKeHHE
ONPEACIIUTENCH.

MeTo bl BBIYMCIEHUS ONIPENETUTENEH: METO] OOpaleHHs B HOJIb BCEX, KPOME OJIHOTO,
3JIEMEHTOB CTOJIONA WM CTPOKH; METOJI IIPUBEICHUS K TPEYroJIbHOMY BUY; METO/ BblJle-
JICHUs IMHEHHBIX MHOXKUTEJIEH; METOJ PEKYPPEHTHBIX COOTHOLIECHUM.

OO6parnas maTpuiia. MaTpudHbie YpaBHEHUS. XapaKTEPUCTUUCCKUN MOTHHOM. [TommHOMBI
ot marpuu. Teopema Kanu-I'ammiibToHA.

Panr matpuiisl U ero oOCHOBHBIE CBOMCTBA. DJIeMEHTapHbIe MpeoOpa3zoBaHus MAaTPUIIbL. BbI-
YHCIICHNUE paHTa MaTpuibl. [IprMeHeHue aneMeHTapHbIX TPeoOpa3oBaHuil K OTHICKaHUIO
oOpartHo#t MaTpulsl. Teopema o 6a3UCHOM MUHOpE. Y CJIOBHE PaBEHCTBA HYIIO OINpeIeu-
Tenst. PaHr cucTeMbl BEKTOPOB U €0 CBSI3b C PAHIOM MAaTpHIlbl. Beluncienne panra maTpu-
1[bI METOJIOM OKaMMJIICHUSI.

OCHOBHbIE TIOHATHUSA O CUCTEMAX JTUHEHHBIX YPaBHEHU: MaTPUILIbl CUCTEMBI, PEILIEHUE CU-
CTEeMBbI, dJIEMEHTapHbIEe IPEOOPa30BaHUsI CUCTEMBL. TOYHBIE METO/IBI PEIICHUS CUCTEM JIU-
HEWHBIX ypaBHeHUI: MeTo ["aycca, mpaBuio Kpamepa.

10

Paszpemmnmocts cucremMsl THEHbIX ypaBHeHU. Teopema Kponekepa-Kanemnu. CoBmect-
HbIe cucTeMbl. CUCTEMBbI OHOPOAHBIX JIMHEUHBIX YpaBHEHUM. CBA3b MEXKIY PEIICHUSIMU
OJIHOPOJIHOM M HEOJTHOPOJHOM CUCTEM.

11

OO6mwmit Bu IMHEHHOU (hOpMBI Ha N-MepHOM TipocTpaHcTBe. [IpeodpazoBanue ko3 duim-
SHTOB JIMHEHHOH PopMbI Tpu u3MeHeHnH Oaszuca. [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 OUTMHEHHBIMU U KBaAPAaTUYHBIMU (hOpMaMHu.

13

[IpuBenenue kBagpaTHuHON OpMBI K KaHOHUYECKOMY BUAY. Meron Jlarpanxxa. Metoz
SIxoOu. MeToz OpTOrOHANBHOTO NMPeodpa3zoBaHus. 3aKOH HHEPLUHU KBaIPaTUYHBIX (OpM.
WHunexcel 1 panr kBagpatuyHoi (opMbl. 3HaAKOOIIpeAeIeHHbIE KBaipaTuyHble (hopmbl. NH-
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. [Ipeod-
pa3oBaHUE MATPUIIbI TMHEHHOTO ollepaTopa Mpu nepexoje K HoBomy 6azucy. Anpo u obpas
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 THIIA HE MPEIYCMOTPEHBI OCHOBHOHM mHpodeccruoHalbHOW 00pa3zoBa-

TEJIBbHON POrPAMMON.

4.6 Coagep:xaHue caMOCTOSAITEIbHOM PadoThl 00y4YaroIIerocs

Ounas ¢popma o0yueHus




Buabi 1 popMbl camocTOATEILHOH PadoThI

1 cemecmp

1 |IToaroroBka K NpakTUYECKUM (CEMUHAPCKUM) 3aHSATHUSIM

2 |BblmosiHeHME JOMAIIHUX 3aJaHUN

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

[ToaroroBka K NpakTUYECKUM (CEMUHAPCKUM) 3aHITHIM

BrinonHenune qoMamnigux 3agaHui

3 |IloaroroBka K NpOMEKYTOUYHOU aTTECTAIMH U €€ MPOXOKICHUE

[

N

5 Cucrema ¢(opMupoOBaHHMS OLEHKHM Pe3yJbTATOB O0y4eHHMS] MO JUCLH-
IVIMHEe (MOAYJI0) B PaMKaX TeKYIIero KOHTPOJIsi YCIIeBAeMOCTH M MPOMEKYTOY-
HOM aTTecTAlUU 00y4aKIIerocs

Ounas ¢popma 00y4eHus

MakcumaabHoe
KOJINYEeCTBO 0aJ1710B

MeponpusiTusi TEKylIero KOHTPOJIA yCIIeBaeMOCTH
H POMEKYTOYHOM aTTeCTAIUN 00y4al0IIerocst

1 cemecmp
OunenuBaemasi ydueOHasi 1eiTeJIbHOCTD
00y4aronerocs:
[Tepriii |[Ilocemenue JIEKIMOHHBIX 3aHATUI 4
pyOexHbIii [PaboTa Ha MpaKTHUECKUX (CEMUHAPCKUX) 3aHS- 13
KOHTPOJb |THUSAX
BrimmosiHeHrEe JOMAIIHUX 3a0aHUI 13
Texyrmmii Htoro 30
KOHTPOJIb OuennBaemasi yueOHasi 1eAITeJIbHOCTD
YCIIEBAEMOCTH 00yuauerocs:
Bropoii  [[locemenue JIEKIMOHHBIX 3aHATUI 4
pyOexHbIit [PaboTa Ha MpakTHUECKUX (CEMUHAPCKUX) 3aHS- 13
KOHTPOJIb |THUSX
BrImonHeHne JoMamIHuxX 3agaHui 13
Htoro 30
[TpomexxyTou- |IK3amMeH 40 (100%)
Hasl aTTeCTaIus
2 cemecmp
OuenuBaemasi yueOHasi 1eITeIbHOCTb
o0yuauerocs:
[Tepriii |[Ilocelenue JIEKIIMOHHBIX 3aHATUI 4
pyOexHbIii |PaboTa Ha MPaKTHYECKUX (CEMUHAPCKUX ) 3aHs- 13
KOHTPOJb |TUSAX
Texymmit BrimosHenne noMantaux 3aganui 13
KOHTPOJIb Hroro 30
YCIIEBAEMOCTH OuenuBaemasi yueOHasi 1eITeIbHOCTb
. |o0ydaromerocs:
Bropoi I » 4
pyGesKHbIii OCEIICHHUE JICKITMOHHBIX 3aHATHH
KOHTPOJT Pabota Ha mpakTHYECKUX SaHSITI/If{X 13
BrImonHenue goMamiHux 3agaHuil 13
Hroro 30
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MeponpusTusi TeKylIero KOHTPOJIs yCleBaeMOCTH MakcumaJjbHoe
U NIPOMEKYTOYHOM aTTeCTAlUM 00y4arouerocst KOJIMY€eCTBO 0aJIJI0B
[TpomexxyTou- |DK3aMeH 40 (100%)
Has aTTecTalus

* B cmyyae oTka3a 00y4aromerocs oT pe3yibTaToOB TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH

I[IIka/1a cOOTBETCTBHSA OLEHOK B CTOOAJILHOM M aKaJeMHUYIeCKOH cHCTeMax olle-
HHBaHMS Pe3YJIbTATOB 00y4YeHHS 110 TUCHHUILINHE (MOIYJIIO)

CucreMa oneHUBAHUS

Ounenkn
pe3yJabTaToB 00y4eHH sl
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 (BKJIKO4Yasi 000pyl0BaHUE H
TeXHHYECKHE CpPeacTBa 00y4deHHs ), He0OXOAUMOM JJIfl OCyllecTBIeHusI 00pa3o-
BaTeJbHOIO Mpolecca Mo TUCHUUILIHHE (MOLYJII0)

Jlnst ocymiecTBiieHUs: 00pa30BaTeNbHOTO TMPOLEcca MO AMCHUIUIMHE (MOAYINI0) TpeOyercs
y4deOHast ayJuTOpHsi, 000pyIOBaHHAsI JOCKOW JIJIsl HAITMUCAHUS MEJIOM.

7 IlepeyeHb OCHOBHOM M JONOJHHMTEIbHON Y4eOHOM JTUTEPaTyphbl, HE00XO0-
AUMOM VISl OCBOCHMS IUCHUIIMHBI (MOLYJIs)

7.1 OcHoBHasI INTEPATypa

1. ITacpapeBuu W.P. Jluneitnas anrebpa u reomeTpus [DneKTpoHHBIN pecypc]: yueOHoe 1mo-
cooue/ IlladapeBuu U.P., PemuzoB A.O.— DIeKTpOH. TEKCTOBbIE JIaHHbIe.— M.: OU3MATIUT,
2009.— 512 c.— Pexum goctyna: http://www.iprbookshop.ru/12927.— DBC «IPRbooksy, no ma-
poito.

2. BextopHas anreOpa, aHaIUTHYECKas T€OMETPHs U 3JIEMEHTBI IMHEHHOM anreOpbl [Dek-
TPOHHBIN pecypc]: BapuaHThl PAaCYETHOTO 3aaHUsl/ — DIJIEKTPOH. TEKCTOBbIE JaHHble.— M.: Moc-
KOBCKHUH rocynapcTBeHHbIN cTpouTenbHblii yHuBepcuter, O96C ACB, 2014.— 64 ¢.— Pexum no-
crymna: http://www.iprbookshop.ru/23720.— 2bC «IPRbooks», o nmapostto.

3. Penpkun, I'. M. Anrebpa un aHanutudeckas reometpusi: yueoHoe nocodue / I'. M. Pensp-
kuH, A. C. I'opnos, E. U. KpactokoBa. — benropoa: benropoackuii rocyapCTBEHHBIN TEXHOJIOTH-
yeckuil ynusepcuteT uM. B.I". Illyxosa, ObC ACB, 2018. — 124 ¢. — ISBN 2227-8397. — Tekcr:
SIIEKTPOHHBIN //  DnekTpoHHO-OMOmuoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/92236.html. — Pesxxum noctyna: ass aBTOpu3Hp. MOJIH30BATEICH.

4. Jlenosckas, E. B. Jluneitnas anreOpa m aHamutudeckas reometrpus. COOpHHMK 3amad :
npaktukyMm / E. B. JlenoBckas. — MockBa | MOCKOBCKasi TOCYAapCTBEHHAsl aKaJeMHUsi BOJHOIO
tpancnopta, 2017. — 100 c. — ISBN 2227-8397. — Tekct: 3JeKTpOHHBINA // DIEKTPOHHO-
oubnmuoteunas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/76710.html. —
Pexum noctyna: s aBTOpU3HP. MOJIb30BaTENEH.
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7.2 lonoJiHUTEILHAS JIUTEPATYpPa

1. Kpaconenko I'.B. Ananutuueckas reomerpus. Bextopnas anrebpa. Teopust mpenenos
[DnexkTponHbIi pecypc]: yueObnoe nmocobue/ Kpaconenko I'.B., Canuaze H.B., SIkynuna I'.B.—
OnexTpoH. TekcroBble ganHbie.— CII6.: Cankr-IleTepOyprckuii rocyJapCTBEHHBIN apXUTEKTYPHO-
ctpoutenbHblii  yHMBepcuter, ObBC ACB, 2014— 116 c¢— Pexum gocrtymna:
http://www.iprbookshop.ru/30002.— 3B5C «IPRbooksy, 1o napoto.

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

3. Enbkun, A. T'. Jlunelinas anrebpa v aHaTUTHYECKAst TeOMETpHs: yaeOHoe mocobue / A.

I'. Enpkun. — CapatoB: By3oBckoe oOpazoBanue, 2018. — 95 ¢. — ISBN 978-5-4487-0325-6. —
TekcT: anmeKkTpoHHsI // DinekrporHo-6ubroTeunas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/77939.html. — Peskum moctyma: ajist aBTOPU3HP. [TOJIb30BATEICH.

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

1. http://window.edu.ru — Enuxoe okHO mocTymna K 00pa3oBaTeIbHbIM PECypcaM.
2. http://elibrary.ru/ — Hayunas Dnexkrponnas bubnuoreka eLibrary.

3. http://cyberleninka.ru/ — KubepJlenunka — Hay4dHas 3JCKTPOHHAsE OMOIHOTEKA.
4. http://www.intuit.ru — HatmonanbHseiit oTkpbiTeiid yHEBEpcuTeT «MHTYUT».

9 IlepeyeHb HHPOPMANMOHHBIX TEXHOJOIMH, HEOOXOAMMBIX IJIf OCY-
IIEeCTBJICHNUSI 00Pa30BATEJIbHOI0 MpoIlecca MO JUCHHUILINHE (MOTYJIIO)

9.1 IlepeyeHbr HEOOXOAUMOIO €KErOHO OOHOBJISIEMOI0 JIMIEH3MOHHOIO U
CBOOOJHO PACIPOCTPAHSAEMOI0 MPOrPaMMHOI0 odecrnedyeHusi, B TOM YHCJIe OTe-
4YeCTBEHHOT0 MPOU3BOICTBA

1. ITaket oucHbIX npusoxeHnit «MoitOducy.

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

CoBpemenHble TpodeccroHaNbHble 0a3bl JAHHBIX U MH()OPMAILMOHHBIE CIIPABOYHbIE CHCTE-
MBI HE TPeOyIOTCS.
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